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CHAPTER 11 Chronological developments of the Chalcolithic flaked stone industries at Tell Kosak Shamali 
Yoshihiro Nishiaki 

11.1 Introduction 

The four seasons of excavations at Tell Kosak 
Shamali yielded about 33,000 flaked stone arti
facts from the Chalcolithic levels (Table 11.1). 
The artifacts, mostly made of flint and obsidi
an, were derived from seventeen Ubaid levels 
in Sector A (Levels 17-1), and one Ubaid (Level 
7), two Post-Ubaid (Levels 6-5), and four Uruk 
levels (Levels 4-1) in Sector B. This stratified 
collection provides us with the first opportunity 

to study full details of the lithic manufacturing 
activities and their development of this time 
range in the Upper Euphrates valley, Syria. 

The aims of this chapter are to present basic 
techno-typological inventories of the lithic im
plements, in order to place the Kosak Shamali 
lithic industries in their proper time-space con
text. The chapter will be rather descriptive and 
the discussion will focus mainly on chronologi
cal changes of the techno-typological features 

Table 11.1 Chalcolithic flaked stone artifacts from Tell Kosak Shamali. 

Flint 

Cores 

Debitage 

Tools 

Obsidian 

Cores 

Debitage 

Tools 

165 

(12) 

(146) 

(7) 

1 

(0) 

(1) 

(0) 

51 

(2) 

(46) 

(3) 

4 

(0) 

(4) 

(0) 

324 

(17) 

(282) 

(25) 

4 

(0) 

(3) 

(I) 

636 

(65) 

(500) 

(71) 

17 

(1) 

(13) 

(3) 

2313 

(HI) 

(1932) 

(270) 

25 

(0) 

(21) 

(4) 

1806 

(64) 

(1549) 

(193) 

15 

(0) 

(9) 

(6) 

2469 

(121) 

(2157) 

(191) 

17 

(0) 

(10) 

(7) 

2536 

(177) 

(2160) 

(199) 

12 

(1) 

(7) 

(4) 

1282 

(108) 

(1051) 

(123) 

5 

(0) 

(4) 

(1) 

2133 

(125) 

(1844) 

(164) 

9 

(0) 

(5) 

(4) 

1819 

(128) 

(1553) 

(138) 

11 

(0) 

(7) 

(4) 

1602 

(71) 

(1449) 

(82) 

1 

(0) 

(0) 

(1) 

1220 

(62) 

(1080) 

(78) 

3 

(0) 

(2) 

(1) 

1815 

(72) 

(1596) 

(147) 

7 

(0) 

(3) 

(4) 

318 

(17) 

(265) 

(36) 

1 

(0) 

(1) 

(0) 

309 

(17) 

(260) 

(32) 

1 

(0) 

(0) 

(1) 

282 

(20) 

(240) 

(22) 

0 

(0) 

(0) 

(0) 

150 

(14) 

(116) 

(20) 

0 

(0) 

(0) 

(0) 

347 

(24) 

(274) 

(49) 

0 

(0) 

(0) 

(0) 

21577 

(1227) 

(18500) 

(1850) 

133 

(2) 

(90) 

(41) 

2338 1821 2486 2548 1287 1830 1603 1223 1822 

Mixed Total 

Flint 

Cores 

Debitage 

Tools 

Obsidian 

Cores 

Debitage 

Tools 

999 

(111) 

(742) 

(146) 

4 

(0) 

(4) 

(0) 

3905 

(150) 

(3486) 

(269) 

8 

(0) 

(7) 

(D 

2027 

(114) 

(1713) 

(200) 

4 

(1) 

(2) 

(1) 

2301 

(105) 

(1959) 

(237) 

7 

(2) 

(5) 

(0) 

796 

(36) 

(650) 

(110) 

1 

(0) 

(1) 

(0) 

328 

(11) 

(276) 

(41) 

1 

(0) 

(1) 

(0) 

464 

(16) 

(402) 

(46) 

1 

(0) 

(1) 

(0) 

51 

(3) 

(43) 

(5) 

0 

(0) 

(0) 

(0) 

287 

(19) 

(238) 

(30) 

0 

(0) 

(0) 

(0) 

11158 

(565) 

(9509) 

(1084) 

26 

(3) 

(21) 

(2) 
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within the site. In view of the general ignorance 
of lithic remains by researchers at these late 

prehistoric periods, detailed descriptions of the 
techno-typological aspects need to be addressed 

at the outset. They will offer a reliable database 

on which future more activity-related analyses, 

including that of the chaine operatoire of the 
Chalcolithic inhabitants, can be undertaken 

with confidence. 

11.2 The techno-typology for the 
Chalcolithic flaked stone industry 

The lithic assemblages from the Chalcolithic 

levels also contained a good number of Neolith
ic and Palaeolithic pieces. These intrusive ma
terials have been studied separately (Nishiaki 
2001a, 2001b). The collection referred to here 
consists solely of Chalcolithic artifacts. A classi
fication system was devised on the basis of tech
no-typological features, basically following that 
developed for the Late Neolithic industries of 
the Khabur basin, Syria (Nishiaki 1991, 2000; 
also see 2001b), but including a range of modifi
cations to accommodate unique elements ob
served in the Chalcolithic specimens. In the fol
lowing, the system and the classification results 
will be described. It should be stressed that the 
present system was designed specifically for the 
Tell Kosak Shamali collection, with no inten
tion to enlarge its applicability to materials 
from a wider geo-cultural region. Flint and ob
sidian artifacts will be treated separately be
cause of their obviously different techno-typo
logical features. 

11.2.1 Flin t a rt if acts 

(1) Cores 

Classification here is based on the form of 
blank removals, the number of platforms and 
exploited surfaces. The estimated stage of aban
donment was also taken into consideration. 
Cores abandoned in the early stage consist of 
chunks and semi-flaked cores, which are distin
guished by their undeveloped technological 
traits. Those in the final stage correspond to ex
hausted cores, which are too heavily exploited 
to retain traces of the earlier preparation. Cores 
of the middle stage refer to those with sufficient 
evidence to show flaking technology. They 

were first divided into blade and flake cores ac
cording to the dominant shape of blank removal 
scars, and then classified into several types by 
the number/location of platforms and exploited 
surfaces (Single-, Opposed-, and Multiple-plat
form cores, and Change-of-orientation cores). 

Chunks 
These are flint pebbles or natural flakes proba

bly brought into the settlement as raw material 
for cores but unused for u n k n o w n reasons. 
Flint pebbles recovered from Tell Kosak Sha

mali are generally small, rarely exceeding 10 cm 
in length while natural flakes tend to be larger. 

Semi-fla\ed cores 
These are flint pebbles or natural flakes with 

limited flake scars on their surface (e.g. Fig. 
11.15:1). They are considered pieces abandoned 
after testing to examine the knapping quality. 

Single-platform cores 
Flat type: single-platform cores, whose main 
flaking surface is limited to one face only (e.g. 
Fig. 11.8: 1). The transversal section is relatively 
flat. The back is usually covered with the origi
nal cortex. Pebbles or natural flakes were pre
ferred as core blanks, but thick flakes were also 
used as cores. In the latter case, the ventral sur
face was used as either a striking platform or a 
main flaking surface. 

Prism type: single-platform cores, whose main 
flaking surface extends around the periphery of 
the platform (e.g. Fig. 11.11: 2). The transversal 
section is rather thick, but thinner specimens 

are also present. This variability may represent 
different reduction stages. Relatively thin cores 
tend to have two main flaking surfaces converg
ing at one end (e.g. Fig. 11.12). W h e n viewed 

from the top, the platform plan is a narrow tri
angle. Cores of this kind would have become 
shorter in the course of continuous reduction. 

Prismatic cores with blank production scars on 
all sides are rare. Most still retain traces of a 
cortical surface. 

Opposed-platform cores 
These are cores whose platforms are set at both 
ends (e.g. Fig. 11.29: 1). The main flaking sur
face is present on one face only. The cores with 
opposed-platforms from Tell Kosak Shamali 
take no standardized forms such as the Navi-



form core of the Neolithic. Instead they seem 

merely a type of change-of-orientation core re

sulting from continuous reduction of single-

platform cores. 

Multiple-platform cores 

These are cores whose platforms are set around 

the periphery (e.g. Fig. 11.28:1). The main flak

ing surface is exploited in a centripetal direction 

and overall shape is discoidal. Cores of this type 

can also be interpreted as representing a form in 

the continuous reduction of single-platform 

cores. 

Change-of orientation cores 

Change-of-orientation cores have more than 

one main flaking surface, flaked from different 

platforms. These, too, may represent forms aris

ing from repeated reduction of single-platform 

cores. They are subdivided according to the 

number and mutual relationship of the main 

flaking surfaces. 

Crossed type: cores that have two main flaking 

surfaces exploited from different platforms or 

core surfaces (e.g. Fig. 11.11: 4). The main flak

ing surfaces are crossed to form a nearly per

pendicular angle. The transversal section is rela

tively thick. 

Bifacial type: cores with main flaking surfaces 

on both sides (e.g. Fig. 11.25: 3). The blank pro

duction on the back ran either in the same, op

posed or in a crossed direction to that on the 

front. 

Globular type: cores that have three or more 

main flaking surfaces exploited from different 

platforms or core surfaces (e.g. Fig. 11.8: 7). 

Their overall shape is globular. 

Exhausted cores 

These cores are so thoroughly exploited that 

formal classification is unproductive (e.g. Fig. 

11.34: 2). The original cortex or weathered sur

face is rarely preserved on them. 

Unidentified cores 

Cores with heavy damage by thermal fractures 

are grouped under this category. 

(2) Debitage 

Debitage refers to all the knapping products 

from cores except those modified by subsequent 

retouch. It comprises two major technological 

groups: core trimming pieces, and flakes and 

blades. 

(Core trimming pieces) 

These are considered pieces produced as by

products of core preparation or core rejuvena

tion processes. 

Crested pieces 

Type 1: Flakes or blades with a central ridge 

made by bifacial flaking (e.g. PL 11.5: 6). They 

naturally have a triangular section. These pieces 

are considered to have served the first guiding 

blade or flake for subsequent blank removals 

from a prepared core. 

Type 2: Flakes or blades with a central ridge 

made by a unifacial flaking. Flake scars to make 

a central ridge originate from a flat versant of 

the blank (Inizan et al. 1999: 138). They have a 

triangular or scalene triangular section. This 

kind of piece is often produced from reshaping 

of the existing core. 

Plunging pieces 

Plunging pieces are flakes or blades with the 

distal end carrying part of the opposite end of a 

core. They can be produced either by uncontrol

led knapping or intentional core reshaping. 

Core tablets 

Core tablets are tabular flakes whose dorsal 

surface is completely covered with a striking 

platform or a main flaking surface of the core. 

They could have been detached intentionally or 

accidentally. 

Core-edge pieces 

These are flakes or blades retaining on one side 

the edge of the main flaking surface or platform 

of a core. 

(Flakes and Blades) 

Cortical flakes 

These are flakes with cortex that covers half or 

more of the dorsal surface. 

Partially cortical flakes 

These are flakes with cortex that covers less 

than half the dorsal surface. 

Flakes 

These are flakes without cortex. 
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Partially cortical blades 

These are blades with cortex that covers less 
than half the dorsal surface. Blades with more 

cortex are included in the cortical flakes catego
ry. 

Blades 

Blades are non-cortical flakes whose length is 

equal to or more than twice its width. A 
different definitions is employed for broken 

pieces whereby blades are classed as non-corti

cal flakes with more or less parallel dorsal 

ridges and edges. A special type of blade, the 
Canaanean blade, is represented in the present 

collection. Canaanean blades are long, wide, 
regular blades with parallel lateral edges and 
dorsal ridges, and having a set of deep negative 
scars accompanied by lateral spurs at the proxi
mal end (e.g. Fig. 11.46: 4). A medium-grained, 

cream to beige flint, probably non-local in 
origin, was used for the Canaanean blades from 
Tell Kosak Shamali. T h e exploitation of a 
specific type of raw material aids in the identifi
cation of broken pieces. For further discussion 
on Canaanean blades see Rosen (1997: 46-49). 

Chips and fragments 
Any debitage smaller than 2cm in m a x i m u m 
diameter falls into this category. They include 
thermally fractured pieces. 

(3) Tools 
Sickle elements 
These are pieces either showing visible sickle 
gloss or morphologically similar to those with 
sickle gloss. The latter can be termed "shape-
defined sickle-elements". The "sickle gloss" may 
have been caused on flakes or blades through 
their use as threshing sledge elements. This 

possibility certainly deserves consideration, 
especially for those pieces from Late Chal
colithic levels (Anderson and Inizan 1994), but 
is difficult to test without careful use-wear 
analysis. Therefore the .term "sickle elements" 
will be applied to possible threshing sledge ele
ments as well. 

The sickle elements from Tell Kosak Shamali 
were classified into six major types, and one ad
ditional type, according to general morphology. 
For classification purposes, all specimens are 
placed with their glossed edge oriented to the 

right. The specific shapes were produced by a 
variety of methods including direct retouch, 
snapping and anvil retouch. This classification 
system does not incorporate types of retouch on 
cutting edges (e.g. denticulated, nibbled, inter

mittently retouched...). W h e n observed this is 
recorded separately. 

Type 1: Rectangular shape (e.g. Fig. 11.10: 4). 

Glossed pieces whose ends and/or a lateral edge 

are retouched or snapped to form a rectangular 
shape. 
Type 2: One-corner pointed shape (e.g. Fig. 

11.16: 6). Glossed pieces with one end that has a 
pointed corner made by continuous, often con
cave, truncation retouch. The other end is re

touched or snapped. The gloss is visible on a 
longer lateral edge. 
Type 3: Crescent shape (e.g. Fig. 11.16: 5). 
Glossed pieces that have a curved back made by 
continuous abrupt retouch. 
Type 4: Lozenge shape (e.g. Fig. 11.16: 7). 
Glossed pieces whose ends were diagonally 
truncated parallel to each other to form a loz
enge shape. 
Type 5: One-corner pointed shape with a gloss 
on a shorter lateral edge (e.g. Fig. 11.44: 5). 
Sickle elements of this type have the same mor
phological features with Type 2 pieces but are 
distinguished from each other by the different 
position of the gloss. 

Type 6: Canaanean blades with a visible gloss 
(e.g. Fig. 11.50: 6). They represent a special type 
of Type 1 sickle elements. 

Type 7: Others. They include pieces which are 
so badly broken that it is impossible to recon
struct their original shape. 

Borers 

Pieces with one or more than one pointed tip 
made by continuous retouch. Blanks can be 
flakes, blades or pebbles. Borers were divided 
according to the number and location of the 
pointed tips, and blank types. 

Type 1: Borers that have a single pointed tip 
made on a flake (e.g. Fig. 11.8: 4). 

Type 2: Borers that have more than one pointed 
tips made on a flake (e.g. Fig. 11.47: 4). 

Type 3: Borers that have a single pointed tip 
made on a blade (e.g. Fig. 11.20: 2). 

Type 4: Borers that have a single pointed tip 
made on a thick bilaterally retouched blade 



(e.g. Fig. 11.9: 2). The pointed tip is not such 

that it is clearly separated from the body and 

these types might be better called reamers. 

Type 5: Borers that have a single pointed tip 

made on a small thin blade (e.g. Fig. 11.41: 9). 

Their tiny size suggests use as a drill-bit hafted 

to a shaft. 

Type 6: Borers made on a thick flake whose 

pointed tip is m a d e by convergent retouch 

along both sides (e.g. Fig. 11.32: 3). They are 

morphologically similar to picks. 

Burins 

Pieces with burin facets. However, "burin 

facets" were occasionally employed at Tell 

Kosak Shamali not only to produce a working 

edge but also to prepare blanks for other tool 

classes, notably for segmenting blades into 

adequate lengths for use as sickle elements. 

Therefore, the burins here refer to those whose 

facets are considered as possible working edges 

in principle. 

Type 1: Angle burins on break (e.g. Fig. 11.8: 

6). Burin facets are made using a natural break 

or a snapped surface of one end as a striking 

platform. 

Type 2: Angle burins on truncation (e.g. Fig. 

11.44: 4). Burin facets are m a d e using a 

truncated (retouched) end as a striking 

platform. 

Type 3: Dihedral burins (e.g. Fig. 11.42: 1). 

Burin facets intersect at one end of the blank. 

Type 4: Flat burins (e.g. Fig. 11.9: 7). This is a 

variety of angle burins, which have burin facets 

with a flat face originating from a natural 

break or a snapped surface of one end of the 

blank. 
Type 5: Transversal burins. Burin facets are 

m a d e by one or more blows delivered to a 

lateral edge of the blank without previous 

preparation. This technique was sometimes 

employed to segment sickle elements to a 

desired length; therefore the transversal burins 

in this chapter may include non-glossed sickle 

elements. 

Type 6: Composite burins (e.g. Fig. 11.14: 2). 

Pieces with more than one burin facet made by 

a combination of the above-mentioned 

methods. 

Splintered pieces 

These correspond to pieces esquillees in the 

French literature. Whether they were tools or 

cores has been a matter of discussion, but the 

present specimens seem to have functioned as 

tools and are clearly too small to have produced 

sizeable tool blanks. 

Type 1: Flakes or blades with a splintered edge 

at one end (e.g. Fig. 11.25: 7). 

Type 2: Flakes or blades with splintered edges 

at both ends (e.g. Fig. 11.16: 3). 

Denticulates 

Pieces with one or more serrated edges or ends 

made by continuous retouch. 

Type 1: Denticulates with a serrated edge on a 

lateral edge (e.g. Fig. 11.21: 7). 

Type 2: Denticulates with a serrated edge at the 

distal end (e.g. Fig. 11.9: 3). 

Type 3: Denticulates with a round or 

convergent serrated edge (e.g. Fig. 11.13: 1). 

Type 4: Denticulates with serrated edges on 

both lateral edges (e.g. Fig. 11.13: 2). 

Notches 

Pieces with one or more notched edges or ends 

made by retouch. 

Type 1: Notches with a working edge made by 

continuous retouch on a lateral side (e.g. Fig. 

11.9:6). 

Type 2: Notches with a working edge made by 

continuous retouch at the distal end (e.g. Fig. 

11.36:1). 

Type 3: Notches with a working edge made by 

Clactonian retouch on a lateral edge (e.g. Fig. 

11.13:3). 

Type 4: Notches with a working edge made by 

Clactonian retouch on the distal end (e.g. Fig. 

11.33:3). 

Type 5: Notches with multiple working edges 

(e.g. Fig. 11.32:4). 

Scrapers 

Pieces with one or more round scraping edges 

m a d e by continuous retouch. They include 

both side- and end-scrapers. 

Type 1: Side scrapers with a working edge on a 

single lateral edge of the blank (e.g. Fig. 11.9: 

5). 

Type 2: Side scrapers with working edges on 

both lateral edges of the blank (e.g. Fig. 11.16: 2). 

Type 3: Side scrapers with a round/convergent 

working edge on the blank (e.g. Fig. 11.13: 4). 

Type 4: End scrapers with a working edge on 
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one end of the blank (e.g. Fig. 11.41: 4). 

Type 5: Small end scrapers with a round 

working edge on one end of the blank (e.g. Fig. 
11.21:5). They are often described as thumbnail 
scrapers in the literature. 

Type 6: Crescent-shaped scrapers with a 

working edge m a d e by a series of intensive 
retouch (e.g. Fig. 11.13:5). 

Retouched blades 

They refer to all the retouched and/or utilized 

blades that cannot be classified in the above-
mentioned types. 
Type 1: Blades with marginal continuous scars 

left by retouch and/or use (e.g. Fig. 11.46: 1). 
Type 2: Blades with invasive continuous scars 
left by retouch (e.g. Fig. 11.34: 4). 

Type 3: Blades with non-continuous scars left 
by retouch and/or use (e.g. Fig. 11.39: 3). 
Type 4: Blades with a steeply retouched lateral 
edge (e.g. Fig. 11.41: 6). These may fall into a 
separate category - backed blades. 
Type 5: Retouched blade segments. They could 
be fragments of other formal blade tools. 
Type 6: Retouched Canaanean blades (e.g. Fig. 
11.46: 4). This is a special type of blade, 
characterized by its large width and particular 
butt probably resulting from the use of a metal 
tool for detachment (see above). 

Retouched flakes 
These refer to all the other retouched and/or 
utilized flakes that cannot be classified among 
the above-mentioned types. 
Type 1: Flakes with marginal continuous scars 
left by retouch and/or use. 

Type 2: Flakes with invasive continuous scars 
left by retouch (e.g. Fig. 11.31: 5). 

Type 3: Flakes with non-continuous scars left 
by retouch and/or use. 

Type 4: Retouched flake segments. They could 
be fragments of other formal flake tools. 

Retouch flakes 

Not to be confused with retouched flakes 
above, these are by-products from retouching 
tools. Many retouch flakes must exist in the 
present collection, but they are often very 
difficult to identify. Burin spalls are the only 
type that can be identified with reasonable 
reliability (e.g. Fig. 11.31: 2). Other retouch 
flakes may be included in the category of chips. 

Bifaces 

Tools manufactured on pebbles with bifacial 
retouch (e.g. Fig. 11.28: 7). They resemble 
hand-axes of the Lower Palaeolithic, but are 
easily separated by their far more fresh surface 
condition. Invasive retouch was applied to both 

surfaces except for the butt area, which was 

probably left as a grip. The bifaces here do not 
include disk-shaped pieces even though they 

exhibit the use of bifacial retouch. The 
retouched edges of the disk-shaped pieces are 
rarely sharp enough to serve as a cutting edge. 
They will be dealt with in the chapter for 

grinding and ground stone tools (Chapter 13). 

Choppers 
Pebbles with sharp unifacial retouch forming 
an edge that is usually round (e.g. Fig. 11.26: 6). 

Picks 
These are heavy tools with a pointed tip made 
by continuous bilateral retouch at the distal 
end. Picks are on pebbles or massive flake 
blanks. 

Type 1: Picks with a pointed tip made by direct 
unifacial retouch (e.g. Fig. 11.42: 3). The 
transversal section of the tip is rectangular. 

Type 2: Picks with a pointed tip made by 
"trifacial" retouch: one surface of the tip is 
made by retouch from another surface (e.g. Fig. 
11.30: 1). The transversal section of the tip is 
triangular. 

Rods 

These are thick flakes or pebbles with both 
sides are steeply retouched by a series of rough 
flaking (e.g. Fig. 11.10: 1). Unlike picks they do 
not have a clear pointed tip but resemble an 
elongated rod in shape. 

Hoe 

This is a hoe-shaped piece made by continuous 

retouches along the edges (e.g. Fig. 11.27). 
There is a single specimen in the Tell Kosak 
Shamali collection. 

11.2.2 Obsidian 

Obsidian pieces from Tell Kosak Shamali can 
be classified under the same system applied to 
the flint artifacts. However their typological 
variability is much more restricted. Only sever-
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al of the above types were identified: cores are 

all exhausted pieces, core-trimming pieces are 

all core-edge flakes, and the tools consist of re

touched blades, sickle elements, notches, den

ticulates, splintered pieces, and truncated blades 

only. The last group represents a unique tool 

type for the obsidian collection. They are blades 

with one end truncated by either obverse or in

verse retouch (e.g. Fig. 11.52: 9). Because of the 

paucity of pieces in any of the above categories 

their sub-type division is often impractical. 

11.3 Raw materials for the flaked 
stone artifacts 

Flint was the most commonly exploited raw 

material for flaked stone artifacts at Tell Kosak 

Shamali. Flint color and quality vary greatly. 

To illustrate this variability, a sample from a lo

cus BD7-14 in Level 1 of Sector B was exam

ined in detail and the following types were de

fined: 

Dark brown, fine-grained flint; 

Honey yellow, fine-grained flint; 

Reddish yellow, fine-grained flint; 

Grayish brown, medium-grained flint 

containing numerous inclusions; 

Cream to beige medium-grained flint. 

Today, the first four types of flints are mostly 

available on the banks of the Euphrates and on 

Eocene flint bedded limestone terraces near the 

settlement, hence they are local material. In fact 

the excavated assemblages of these flints in

clude all categories of cores, debitage and tools, 

emphasizing their local nature. However, the 

last flint type, the cream-to-beige, medium-

grained flint is perhaps an import. It is exclu

sively used for Canaanean blades for which the 

manufacturing debris is not present on the site. 

There is no doubt that the relative use of these 

different types of flint fluctuated by period, and 

other levels or squares have yielded other types 

of flint that may have been non-local to Tell 

Kosak Shamali. However this remains to be 

tested in a future study. 

In addition to the flint, sandstone and lime

stone were also exploited in small numbers for 

flaked tools. The river gravels of the Euphrates 

contain abundant sandstone cobbles which 

range in color from light brown, yellowish 

brown to reddish brown. These are very hard 

and coarse-grained, and when knapped exhibit 

flaking properties similar to those of flint. 

Sandstone cobbles were mostly used for grind

ing and ground stones (see Chapter 13), but 

were occasionally used for the production of 

choppers, flakes, and miscellaneous retouched 

flakes. Limestone, obviously ubiquitous in this 

region, represents another non-flint raw mate

rial for flaked stone artifacts. It occurs in the 

form of angular flakes dispersed on the terraces 

behind the settlement and is also mixed with 

the m o u n d deposits. A few flakes, choppers 

and a hoe were manufactured on limestone. 

Since sandstone and limestone artifacts account 

for only a small percent of the total, and are 

both local, as are most of the flints, they are 

included with the flint in the following descrip

tion. 

Very little obsidian was used. Obsidian artifacts 

never exceed 3 % of the assemblage of each lev

el and is generally less than 1 %. Trace element 

analysis was undertaken at Grenoble to 

determine possible obsidian sources. T h e 

results indicate that obsidian from two well-

k n o w n source areas, i.e. Cappadocia and 

Nemrut Dag, were both present at Tell Kosak 

Shamali (see Chapter 12). Obsidian artifacts 

will be described separately below. 

11.4. Flint artifacts 

11.4.1 Early Northern Ubaid 

According to the pottery chronology, Levels 17 

to 10 of Sector A correspond to the Early 

Northern Ubaid. N o levels of this time period 

were excavated in Sector B. 

Level 17 (Fig. 11.8:1-4) 

This level produced 165 flint artifacts (Table 

11.1). They were not associated with any archi

tectural remains, but were from the loosely de

posited reddish brown soil layers (Nishiaki et 

al. 2001). This small collection is dominated by 

debitage (88.5 % ) , followed by cores (7.3 %) and 

tools (4.2 % ) . All cores show broad flake 

Chalcolithic flaked stone industries - 2 1 



removal scars on their main flaking surfaces. 
There are no blade cores. Flake cores are 
mostly simple single-platform cores of either 
the flat (Fig. 11.8: 1 and 3) or prism types. 

Change-of-orientation and multiple-platform 
cores are relatively rare in this level (Fig. 11.8: 

2; Table 11.2), as are rotation of platforms on a 
single core. Traces of careful core preparation 

using the cresting method are uncommon. The 

unpopularity of blade production is further 

indicated by the rare occurrence of blades in 
the debitage assemblage (Table 11.3), where 

they form 8.6 % (9/105) of the total, excluding 

chips and fragments. 

There are only seven retouched tools, mostly on 

blade blanks (Table 11.4), and consist of three 
retouched blades, one borer (Fig. 11.8: 4), one 

burin, one denticulate, and one sickle element. 
While the tool assemblage is small, the scarcity 
of sickle elements should be noted as a charac
teristic trait shared with the other lowest levels 
of Sector A (see below). 

Level 16 {Fig. n.8:5-7) 

The flint collection from this level is quite 
small, consisting of 51 pieces (Table 11.1). The 
general composition is almost the same as in the 
Level 17 assemblage; dominated by debitage 
(90.2 % ) , with a smaller number of cores (3.9 %) 
and tools (5.9 %). The core assemblage includes 
a single change-of-orientation core (Fig. 11.8: 7) 
and a semi-flaked core (Table 11.2). The flak
ing technology reconstructed from the debitage 
also resembles that of Level 17, characterized 
by the predominant production of flake blanks 
and rare presence of blades (1/38, or 2.6 %; Ta
ble 11.3). 

Only three pieces, i.e. two burins (Fig. 11.8: 5 
and 6; PI. 11.3: 15) and a retouched flake com
prise the tool assemblage. Although the small 
sample the dominance of burins is remarkable. 

Level 75 (Figs. 11.9&11.10) 

There are 324 flint artifacts in the Level 15 col
lection (Table 11.1), composed of debitage (87.0 
%), cores (5.2 %) and tools (7.8 %). The cores 
include two pieces with blade removal scars 
(Fig. 11.9: 1), accounting for 11.8 % of the cores 

(2/17). The ratio of blades in the debitage as
semblage is nearly the same as for cores (19/217, 
or 8.8 % ) . While blade cores show no traces of 
careful core preparation, the presence of a crest
ed element (Table 11.3) indicates use of the 
cresting method for initial core preparation. 
Semi-flaked cores are relatively common in this 
level (Table 11.2), but there is no evidence of 

their association with particular living contexts. 
Single-platform cores are the dominant core 

type as in the core assemblages of the earlier 
levels. 

Denticulates (Fig. 11.9: 3) and sickle elements 
(24.0 % each) are the most common tool types. 
The sickle elements characteristically include 

Type 1 pieces made on large blades (Fig. 11.10: 
3 and 4), a trend shared with earlier levels, but 
becoming less conspicuous in the later levels. A 
smaller number of burins (Fig. 11.9: 7), re

touched flakes, notches (Fig. 11.9: 4 and 6), a 
borer (Fig. 11.9: 2), a retouched blade, a rod 
(Fig. 11.10: 1) and a scraper (Fig. 11.9: 5) are 
also present. 

Level 14 (Figs. 11.11-11.14) 

636 flint artifacts, consisting of 65 cores (10.2 

% ) , 500 pieces of debitage (78.6 % ) , 71 tools 
(11.2 % ) , were recovered from this level (Table 
11.1). T h e most c o m m o n cores, excluding 
chunks and semi-flaked cores, are single-plat
form flake cores (Fig. 11.11: 1-3), followed by 
change-of-orientation cores (Fig. 11.11:4; Table 
11.2). While blades are rare among the debitage 
(26/403, or 6.5 % ) , the core assemblage includes 

two well-made single-platform, blade cores, 
both on carefully made biface blanks (Figs. 
11.11: 5; 11.12; PI. 11.1: 7). The specimen shown 

in Fig. 11.12, abandoned at the initial stage of 
reduction, enables a detailed reconstruction of 
blank production technology. The core blank 
was prepared to form a boat-shaped biface, af
ter which a large plain platform was created by 
a longitudinal blow from the pointed end. A 
few blades were removed from the pointed 
end, perhaps with by direct percussion. 

A variety of retouched tools were recovered 

the most c o m m o n being denticulates (Fig. 
11.13: 1 and 2; PI. 11.2: 4 and 6), notches (Fig 
11.13: 3; PI. 11.2: 14), and retouched flaked 



Table 11.2 Cores from the Early Northern Ubaid levels of Tell Kosak Shamali. 

Sector A 

Type 17 % 16 % 15 % 14 % 13 % 12 % 11 % 10 % Total % 

(Early stage) 

Chunk 

Semi-flaked 

(Blade cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Multiple-platform 

Change-of-orientation 

Crossed 

Bifacial 

Globular 

(Flake cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Multiple-platform 

Change-of-orientation 

Crossed 

Bifacial 

Globular 

(Final stage) 

Exhausted 

Unidentified 

0 

0 

0 

(0) 

(0) 

0 

0 

0 

(0) 

(0) 

(0) 

8 

(4) 

(4) 

0 

1 

2 

(2) 

(0) 

(0) 

0 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

66.7 

0.0 

8.3 

17.0 

0.0 

8.3 

0 

1 

0 

(0) 

(0) 

0 

0 

0 

(0) 

(0) 

(0) 

0 

(0) 

(0) 

0 

0 

1 

(0) 

(1) 

(0) 

0 

0 

0.0 

50.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

50.0 

0.0 

0.0 

0 

5 

1 

(1) 

(0) 

1 

0 

0 

(0) 

(0) 

(0) 

5 

(5) 

(0) 

1 

2 

0 

(0) 

(0) 

(0) 

1 

1 

0.0 

29.4 

5.9 

5.9 

0.0 

0.0 

29.4 

5.9 

11.8 

0.0 

5.9 

5.9 

4 

14 

2 

(1) 

d) 
0 

0 

0 

(0) 

(0) 

(0) 

23 

(12) 

(") 
0 

3 

13 

(3) 

(1) 

(9) 

5 

1 

6.2 

21.5 

3.1 

0.0 

0.0 

0.0 

35.4 

0.0 

4.6 

20.0 

7.7 

1.5 

1 

18 

11 

(7) 

(4) 

0 

0 

0 

(0 
(0) 

(0) 

34 

(23) 

(H) 

0 

11 

32 

(12) 

(4) 

(16) 

3 

1 

0.9 

16.2 

9.9 

0.0 

0.0 

0.0 

30.6 

0.0 

9.9 

29.0 

2.7 

0.9 

3 

7 

2 

(0) 

(2) 

0 

0 

0 

(0) 

(0) 

(0) 

24 

(17) 

(7) 

0 

1 

23 

(7) 

(5) 

(H) 

3 

1 

4.7 

10.9 

3.1 

0.0 

0.0 

0.0 

37.5 

0.0 

1.6 

36.0 

4.7 

1.6 

2 

14 

1 

(0) 

(1) 

0 

0 

0 

(0) 

(0) 

(0) 

38 

(18) 

(20) 

4 

18 

31 

(11) 

(3) 

(17) 

6 

7 

1.7 

11.6 

0.8 

0.0 

0.0 

0.0 

31.4 

3.3 

14.9 

26.0 

5.0 

5.8 

5 

23 

4 

(1) 

(3) 

0 

0 

1 

(0) 

(1) 

(0) 

71 

(41) 

(30) 

4 

3 

51 

(27) 

(3) 

(21) 

10 

5 

2.8 

13.0 

2.3 

0.0 

0.0 

0.6 

40.1 

2.3 

1.7 

29.0 

5.6 

2.8 

15 

82 

21 

(10) 

(H) 

1 

0 

1 

(0) 

(0) 

(0) 

203 

(120) 

(83) 

9 

39 

153 

(62) 

(17) 

(74) 

28 

17 

2.6 

14.4 

3.7 

0.2 

0.0 

0.2 

35.7 

1.6 

6.9 

26.9 

4.9 

3.0 

Total 12 100.0 2 100.0 17 100.0 65 100.0 111 100.0 64 100.0 121 100.0 177 100.0 569 100.0 

Table 11.3 Debitage from the Early Northern Ubaid levels of Tell Kosak Shamali. 

Sector A 

17 % 16 % 15 % 14 % 13 % 12 % 11 % 10 % Total 

Core trimming pieces 

Crested pieces, Type 1 

Crested pieces, Type 2 

Plunging pieces 

Core tablets 

Core-edge pieces 

Flakes and Blades 

Cortical flakes 

Partially cortical flakes 

Flakes 

Partially cortical blades 

Blades 

Chips and fragments 

0 

0 

0 

0 

4 

15 

33 

48 

1 

8 

37 

0.0 

0.0 

0.0 

0.0 

2.7 

10.3 

22.6 

32.9 

0.7 

5.5 

25.3 

0 

0 

0 

0 

0 

14 

9 

14 

1 

0 

8 

0.0 

0.0 

0.0 

0.0 

0.0 

30.4 

19.6 

30.4 

2.2 

0.0 

17.4 

0 

1 

0 

0 

8 

61 

68 

69 

5 

14 

56 

0.0 

0.4 

0.0 

0.0 

2.8 

21.6 

24.1 

24.5 

1.8 

5.0 

19.9 

0 

0 

0 

0 

5 

87 

148 

142 

8 

18 

92 

0.0 

0.0 

0.0 

0.0 

1.0 

17.4 

29.6 

28.4 

1.6 

3.6 

18.4 

2 

2 

0 

0 

25 

320 

578 

628 

60 

113 

204 

0.1 

0.1 

0.0 

0.0 

1.3 

16.6 

29.9 

32.5 

3.1 

5.8 

10.6 

1 

0 

2 

1 

20 

261 

482 

487 

58 

61 

176 

0.1 

0.0 

0.1 

0.1 

1.3 

16.8 

31.1 

31.4 

3.7 

3.9 

11.4 

0 

4 

2 

2 

27 

334 

686 

633 

48 

96 

325 

0.0 

0.2 

0.1 

0.1 

1.3 

15.5 

31.8 

29.3 

2.2 

4.5 

15.1 

4 

3 

0 

1 

14 

333 

634 

505 

65 

95 

506 

0.2 

0.1 

0.0 

0.0 

0.6 

15.4 

29.4 

23.4 

3.0 

4.4 

23.4 

7 

10 

4 

4 

103 

1425 

2638 

2526 

246 

405 

1404 

0.1 

0.1 

0.0 

0.0 

1.2 

16.2 

30.1 

28.8 

2.8 

4.6 

16.0 

146 100.0 46 100.0 282 100.0 500 100.0 1932 100.0 1549 100.0 2157 100.0 2160 100.0 8772 100.0 



followed by sickle elements (Fig. 11.14: 3 and 5-
7), scrapers (Fig. 11.13: 4 and 5; Pis. 11.3: 2; 
11.5: 7), burins (Fig. 11.14: 2; PI. 11.3: 17), 
borers (Fig. 11.14: 1; PI. 11.3: 5), and splintered 
pieces. One scraper (Fig. 11.13: 5; PI. 11.5: 7) is 
of particular interest; it is a bifacially flaked, 
crescent shaped piece in a brownish gray, 
medium-grained flint, with a small patch of 
cortex on one surface. The blank was perhaps 
either a flake from nodular flint, rather than a 
river pebble, or even tabular flint from seams in 
the limestone bedrock. The uniformity of the 

overall thickness, ca. 1.4cm, is very impressive, 
given its large size (14.0cm x 5.6cm), suggestive 
perhaps of soft hammer working. The straight 

side, with a comparatively sharp edge, m a y 

have been a cutting edge. Accordingly this 
specimen could also be referred to as a bifacial 

knife (cf Rosen 1997: 81). 

Level 13 (Figs. 11.15-11.18) 

As an obvious consequence of enlargement of 
the excavation area (Nishiaki et al. 2001), the 

levels from Level 13 on yielded a much larger 
artifact collection. Level 13 produced 111 cores 

(4.8 % ) , 1932 pieces of debitage (83.5 %) and 270 
tools (11.7 % ) (Table 11.1). The cores include a 

relatively large number of single-platform 
blade cores (Table 11.2; Fig. 11.15: 2 and 3; PL 
11.1: 8 and 9), a trend reflected in the frequency 
of blades among the debitage assemblage where 
blade blanks are slightly higher in this level 
(173/1699, or 10.2 %). Crested blades from care
ful blade core preparation are also present (Ta
ble 11.3). In addition to blade cores, single-plat
form flake cores are the most c o m m o n (Fig. 
11.15: 4), but change-of-orientation cores and 
multiple-platform cores are also present. The 
relative frequency of the latter two is signifi
cantly higher than in the earlier levels. 

The Level 13 retouched tools consist of sickle 
elements (Fig. 11.16: 5-8), denticulates, notches 
(Fig. 11.16: 4; PI. 11.2: 10), scrapers (Fig. 11.16: 
1 and 2; PI. 11.3: 1), splintered pieces (Fig. 
11.16: 3), and so on. The range of these tool 

types is almost the same as in earlier levels, but 
the proportion of two particular types 
distinguishes the Level 13 assemblage from 
previous assemblages: a dramatic increase of 
sickle elements which constitute over half of 

the tool assemblage, and decrease of burins 
(Table 11.4). The relatively c o m m o n presence 

of sickle elements is also noted for the later 
levels of the Early Northern Ubaid. Type 2 

Table 11.4 Retouched tools from the Early Northern Ubaid levels of Tell Kosak Shamali. 

Type 

Sector A 

17 

Sickle element 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Others 

Borer 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

1 

(0) 

(0) 

(0) 

(0) 

(0) 

(1) 

1 

(1) 

(0) 

(0) 

(0) 

(0) 

14.3 

14.3 

0 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

0 

(0) 

(0) 

(0) 

(0) 

(0) 

0.0 

0.0 

6 

(2) 

(1) 

(1) 

(0) 

(1) 

(1) 

1 

(0) 

(0) 

(0) 

(1) 

(0) 

24.0 

4.0 

8 11.3 159 

(2) 

(3) 

(0) 

(0) 

(1) 

(2) 

4 5. 

(2) 

(0) 

(2) 

(0) 

(0) 

(24) 

(45) 

(21) 

(35) 

(19) 

(15) 

6 2 

(1) 

(0) 

(1) 

(0) 

(0) 

58.9 

0.7 

89 46.1 40 21 

(17) 

(38) 

(9) 

(15) 

(2) 

(8) 

5 2.i 

(2) 

(0) 

(3) 

(0) 

(0) 

(9) 

(12) 

(10) 

(7) 

(0) 

(2) 

.2 52 

(9) 

(20) 

(15) 

(4) 

(2) 

(2) 

5 7 3.7 8 

(5) 

(0) 

(1) 

(1) 

(0) 

(4) 

(0) 

(2) 

(2) 

(0) 

26.1 

4.0 

355 

(63) 

(119) 

(56) 

(61) 

(25) 

(31) 

28 

(15) 

(0) 

(9) 

(4) 

(0) 

37.1 

2.9 



Type 

Burin 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Spall 

Sector A 

17 

1 

d) 
(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

% 
14.3 

16 9. :. 15 9. 

2 66.7 3 12. 

(D 
d) 
(0) 

(0) 

(0) 

(0) 

(0) 

d) 
(0) 

(0) 

(1) 

(1) 

(0) 

(0) 

i 14 % 13 

0 5 7.1 

(5) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

J 4 

(3) 

(0) 

(0) 

(0) 

(0) 

(1) 

(0) 

% 
1.5 

12 7< 11 0 

4 2. 

(2) 

(1) 

(0) 

(0) 

(0) 

(1) 

(0) 

1 4 2. 

(2) 

(0) 

(1) 

(0) 

(1) 

(0) 

(0) 

I 10 '• % Total 

1 3 1.5 26 

(D 
(0) 

d) 
(0) 

(1) 

(0) 

(0) 

(16) 

(2) 

(2) 

(1) 

(3) 

(2) 

(0) 

% 
2.7 

Splintered 

Type 1 

Type 2 

0 

(0) 

(0) 

0.0 0 

(0) 

(0) 

0.0 0 

(0) 

(0 

0.0 1 

(0) 

(1) 

1.4 1 

(0) 

(1) 

0.4 0 

(0) 

(0) 

0.0 0 

(0) 

(0) 

0.0 1 

(1) 

(0) 

0.5 3 

d) 
(2) 

0.3 

Denticulate 

Type 1 

Type 2 

Type 3 

Type 4 

Notch 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

1 

(0) 

(0) 

(1) 

(0) 

0 

(0) 

(0) 

(0) 

(0) 

(0) 

14.3 

0.0 

0 

(0) 

(0) 

(0) 

(0) 

0 

(0) 

(0) 

(0) 

(0) 

(0) 

0.0 

0.0 

6 

(3) 

d) 
(2) 

(0) 

2 

(2) 

(0) 

(0) 

(0) 

(0) 

24.0 

8.0 

14 

(5) 

(3) 

(5) 

(1) 

13 

(4) 

(1) 

(6) 

(2) 

(0) 

19.7 

18.3 

27 

(12) 

(5) 

(9) 

(1) 

18 

(H) 

(3) 

(2) 

(2) 

(0) 

10.0 

6.7 

30 15.5 46 

(15) 

(5) 

(9) 

(1) 

10 5. 

(2) 

(0) 

(8) 

(0) 

(0) 

(25) 

(7) 

(12) 

(2) 

2 19 

(7) 

(3) 

(3) 

(2) 

(4) 

24.3 

10.1 

39 

(17) 

(9) 

(8) 

(5) 

20 

(4) 

(1) 

(8) 

(2) 

(5) 

19.6 

10.1 

163 

(77) 

(30) 

(46) 

(10) 

82 

(30) 

(8) 

(27) 

(8) 

(9) 

Scraper 0 0.0 0 0.0 1 4.0 7 9.9 8 3.0 6 3.1 10 5.3 8 4.0 40 4.2 

Typel (0) (0) (1) (2) (4) (2) (2) (1) (12) 

Type 2 (0) (0) (0) (0) (1) (0) (0) (0) (1) 

Type 3 (0) (0) (0) (2) (0) (0) (3) (2) (7) 

Type 4 (0) (0) (0) (2) (3) (3) (3) (5) (16) 

Type 5 (0) (0) (0) (0) (0) (1) (2) (0) (3) 

Type 6 (0) (0) (0) (1) (0) (0) (0) (0) (1) 

Biface 

Chopper 

Rod 

Hoe 

0 0.0 0 0.0 2 U 

Ret. blade 3 42.9 0 0.0 1 4.0 8 11.3 23 8.5 23 11.9 20 10.6 17 8.5 95 9.9 

Typel (2) (0) (1) (7) (15) (17) (14) (15) (71) 

Type 2 (0) (0) (0) (0) (7) (5) (4) (1) (17) 

Type 3 (0) (0) (0) (0) (0) (0) (1) (0) (1) 

Type 4 (0) (0) (0) (0) (1) (1) (0) (1) (3) 

Type 5 (1) (0) (0) (1) (0) (0) 0) W (3) 

Ret. flake 0 0.0 1 33.3 3 12.0 11 15.5 27 10.0 26 13.5 45 23.8 48 24.1 161 

Typel (0) (0) (0) (2) (14) (8) (16) (17) (57) 

Type 2 (0) (0) (0) (2) (5) (3) (10) (17) (37) 

Type 3 (0) (1) (3) (4) (4) (11) (9) (6) (38) 

Type 4 (0) (0) (0) (3) (4) (4) (10) (8) (»)_ 

i) 00 0 ao o oli 0 O0 0 O0 0 O0 0 01) 0 00 <T~ 

Pick 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 

Typel (0) (0) (0) (0) (0) (0) (0) (0) (0) 

Type 2 (0) (0) (0) (0) W (£) (0) (0) (0)_ 

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.5 1 0.1 

3 100.0 25 100.0 71 100.0 270 100.0 193 100.0 191 101.1 199 100.0 957 100.C 
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(Fig. 11.16: 6) is the most c o m m o n of the sickle 

element types in Level 13, followed by Type 4 
(Fig. 11.16: 7 and 8) (Table 11.4), a new type 

that makes its first appearance in this level. 
Burins become very rare, forming only 1 or 2 % 

from this level onward, in significant contrast 
to earlier levels. These m a y well reflect a 

change in tool manufacturing tradition. 

While the sickle elements of Level 13 are par

ticularly interesting because of their frequency, 

they also include an exceptionally well pre
served piece (Figs. 11.17 and 18; PI. 11.4: 1). It is 

a long sickle discovered in a stone wall of R o o m 
1301. The sickle, 33.4 x 4.5 x 3.4 cm, has five 

flint elements embedded with bitumen in a 
slightly curved handle. The handle itself was 
nearly completely decayed, but in one small 
area, fragments attached to the bitumen indi
cate it was made of bone. This specimen ena
bles a number of detailed observations on sickle 
hafting methods in the Early Northern Ubaid. 
Firstly, the elements were hafted parallel to the 
handle (cf. Nishiaki 1997, in press). Secondly, 
different types of sickle elements were used in 
the same sickle: both Type 1 pieces (Fig. 11.18: 
1, and 3-5; PI. 11.4: 2, and 4-6) and a Type 3 
piece (Fig. 11.18: 2; PI. 11.4: 3) were hafted in 
the same manner. Thirdly, as shown in the sec
tion drawing (Fig. 11.17), the dorsal surface of 
each element was exposed more than the ven
tral surface, much of which was covered with 
bitumen. These observations help to recon
struct the manner in which other isolated sickle 
elements were originally hafted to their handle. 

Level 12 (Figs. 11.19 & 11.20) 

The Level 12 assemblage amounts to 1806 
pieces (Table 11.1), consisting of 64 cores (3.5 % ) , 
1549 pieces of debitage (85.8 % ) , and 193 tools 
(10.7 %). Core technology is similar to that in 
earlier levels, but blade production seems to be 
slightly reduced in this level with only a few 
blade cores present. The presence of blade blanks 
in the debitage also diminishes slightly (8.8 %; 
119/1349; Table 11.3). Most cores are of the 
flake type (Table 11.2), dominated by single-
platform cores (Fig. 11.19: 2), although change-
of-orientation cores (Fig. 11.19: 1 and 3) seem 
to increase in relative importance (Table 11.2). 

The tool inventory is characterized by a range 
of types, such as sickle elements (Fig. 11.20: 6-
10), denticulates (Fig. 11.19: 4,5, and 7; Pis. 11.1: 
17; 11.2: 1 and 3), notches (Fig. 11.19: 6; PI. 11.2: 
12), scrapers (Fig. 11.20: 1), borers (Fig. 11.20: 2 
and 3; PI. 11.3: 7 and 8) and burins (Fig. 11.20: 4 

and 5; PI. 11.3: 16). The common occurrence of 
sickle elements and the rare representation of 
burins are elements shared with the Level 13 

assemblage, in strong contrast with the assemb

lages from Levels 17-14. The popularity of 
Types 2 (Fig. 11.20: 8 and 9) and 4 (Fig. 11.20: 
10) characterizes the sickle element assemblage 
of Level 12, a feature also in common with Lev
el 13 (Table 11.4). 

Level 11 (Figs. 11.21 & 11.22) 

The Level 11 flint assemblage comprises 2469 

pieces (Table 11.1), 121 cores (4.9 % ) , 2157 
pieces of debitage (87.4 %), and 191 retouched 
tools (7.7 %). The dominance of flake produc
tion is prominent both in core and debitage as
semblages, with only a single blade core frag
ment (Table 11.2) and a small number of blades 
identified (8.0 %; 144/1797; Table 11.3). Single-
platform (Fig. 11.21: 1 and 2) and change-of-

orientation flake cores are almost equally 
represented, but multiple-platform cores are 
also common. Repeated use of the same cores is 
suggested in this level. 

The common occurrence of change-of-orienta

tion and multiple-platform cores in this level 
may be due partly to the discovery of an inter

esting feature in the level (Contexts AF3-3 and 
C10-2 in Square AF3; see Nishiaki et al. 2001) -
a large mudbrick-walled building with rectan
gular rooms. A concentration of flake debris 
was discovered in an open space at the south
west of this building, consisting of 35 cores, 9 

core-edge elements, 95 cortical flakes, 158 
partially cortical flakes, 98 flakes, 16 partially 
cortical blades, 21 blades, 94 chips and 
fragments, and 9 retouched tools, totalling 535 
pieces, almost exclusively in a honey brown 
flint, with some reddish honey brown pieces 
probably altered by thermal action. Most cores 
are either small and exhausted or change-of-
orientation and multiple-platform types which 
combined with the high proportion of debitage 
suggests that the concentration represents a 



knapping floor, or a floor where knapping 

waste had been discarded. The few retouched 

tools (7 denticulates and 2 sickle elements) may 

have been accidental intrusions. 

The range of tool types in Level 11 is the same 

as in earlier levels. Representative types such as 

sickle elements (Fig. 11.22), denticulates (Fig. 

11.21: 7 and 8; PI. 11.1: 15 and 18) and notches 

(Fig. 11.21: 3 and 4; PI. 11.2: 8 and 16) are illus

trated. While sickle elements are the most com

m o n type, their relative frequency decreases 

slightly (Table 11.4) and the sickle element type 

also changes: Type 3 (Fig. 11.22: 7-9) becomes 

more c o m m o n than Type 4 (Fig. 11.22: 10 and 

11) from this level on (Table 11.4). Frequencies 

of simple retouched flakes and denticulates in

crease in this level. This relationship, and the 

fact that many sickle elements tend to be on 

flake blanks underscores the technological 

tendency already started in earlier levels. 

Another group of tools worth mentioning is 

thumbnail end-scrapers (Fig. 11.21: 5 and 6) 

m a d e on short flakes or blades, ( m a x i m u m 

length less than 1.5 cm) with unretouched butts 

and scraper retouch affecting the distal end. 

Very similar scrapers have been reported from 

the Late Ubaid site of Degirmentepe in the 

Upper Turkish Euphrates valley (Balkan-Atli 

1995). 

Level 10 (Figs. 11.23-11.27) 

The Level 10 assemblage consists of 2536 arti

facts: 177 cores (7.0 % ) , 2160 pieces of debitage 

(85.2 % ) , and 199 retouched tools (7.8 % ) (Table 

11.1). The strong technological and typological 

resemblance between Levels 10 and 11 is not 

surprising given that these two levels are strati-

graphically very closely situated (Nishiaki et al. 

2001). Flake cores dominate core types (Figs. 

11.23 to 11.25: 1-6), in particular single-

platform (Fig. 11.23: 3 and 4) and change-of-

orientation types (Figs. 11.23: 7; 11.24: 1-4; 

11.25: 1, 3, and 5). A small number of atypical 

opposed-platform and multiple-platform cores 

(Fig. 11.25: 4 and 6) are also present and the 

few blade cores from this level are all 

comparatively small (Figs. 11.23: 5 and 6; 11.25: 

2; PI. 11.1: 11 and 12). The typical crested blades 

are probably by-products from an early stage of 

preparation of these blade cores (PI. 11.5: 6). 

As in other levels, sickle elements (Fig. 11.26: 2-

5), denticulates (Fig. 11.25: 8; PI. 11.1: 13 and 

14), and retouched flakes are c o m m o n tool 

types. Type 4 sickle elements become very rare 

(Table 11.4), notches, borers (Fig. 11.26: 1; PI. 

11.3: 9), scrapers and retouched blades are less 

common, and burins (Fig. 11.25: 9) and a splin

tered piece (Fig. 11.25: 7) are extremely rare. 

T w o massive, limestone tools are worthy of 

note: one is a chopper with a round cutting 

edge on the longer side of thick flake (Fig. 

11.26: 6; PI. 11.5: 5), and the other is a hoe-shap

ed tool with an edge made by direct retouch at 

the distal end of a massive flake (Fig. 11.27; PI. 

11.5: 1), and narrowing at the proximal end but 

showing no evidence of hafting to any handle. 

11.4.2 Late Northern Ubaid 

Deposits of the Late Northern Ubaid were ex

cavated in Levels 9 to 4 of Sector A only. 

Level 9 (Fig. 11.28) 

The assemblage consists of 1282 pieces (Table 

11.1), 108 cores (8.4 % ) , 1051 pieces of debitage 

(82.0 % ) , and 123 tools (9.6 % ) . Core type com

position is very similar to earlier levels (Table 

11.5) with single-platform (Fig. 11.28: 2) and 

change-of-orientation flake cores being the 

most common. There are also a smaller num

ber of multiple-platform flake (Fig. 11.28: 1) 

and blade cores. The ratio of blades in the 

debitage assemblage is 9.1 % (80/874; Table 

11.6). 

The tool assemblage differs somewhat from 

earlier levels (Table 11.7). Miscellaneous re

touched flakes are the most c o m m o n type 

forming about a third of the assemblage, fol

lowed by sickle elements which account for 

about 25 % (Fig. 11.28: 3-6), denticulates 20 % 

and notches 10 %. There are m u c h smaller 

number of borers, burins, scrapers, retouched 

blades and so on. The relative frequency of 

these tool types seems almost stable throughout 

other levels of the Late Northern Ubaid levels 

(Table 11.7), perhaps typifying the tool invento

ry of this Ubaidian phase. Heavy duty tools 

such as bifaces and picks also occur characteris

tically in these levels. Level 9 also yielded a sin

gle biface (Fig. 11.28: 7; PI. 11.5: 4), which 
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resembles an Acheulian hand-axe but shows 
clear fresh flake scars. 

Level 8 (Figs. 11.29 & 11.30) 

There are 2133 flint artifacts from Level 8 (Ta
ble 11.1); 125 cores (5.9 % ) , 1844 pieces of debit-

age (86.4 %), and 164 tools (7.7 %). Flake cores, 
mostly single-platform and change-of-orienta

tion types, dominate the core assemblage (Table 

11.5). A few opposed-platform, blade and flake 

cores (Fig. 11.29: 1; PI. 11.1: 10) are also present. 
Blades occur in the debitage assemblage in al

most the same frequency as in Level 9 (9.0 %; 
136/1511; Table 11.6). 

Miscellaneous retouched flakes are the most 
popular tools in Level 8. Sickle elements are 
slightly more numerous than in Level 9, reach
ing nearly 30 % of the total (Table 11.7; Fig. 
11.29: 5 and 6). With regard to sickle element 
type, the relative increase of Type 3 should be 
noted as, along with Type 2, it becomes the 
most c o m m o n type (Table 11.7). Retouched 
blades, also more c o m m o n here, include 
possible shape-defined sickle elements (Fig. 
11.29: 4). Denticulates, notches, borers (Fig. 
11.29: 2; PI. 11.3: 4), a splintered piece (Fig. 
11.29: 3), other flake tools and two heavy-duty 
tools are also present. One of the latter, a pick 
shown in Fig. 11.30: 1 (PI. 11.5: 2) has a pointed 
tip created by trihedral flaking. The second is 
the chopper of Fig. 11.30: 2 made on hard 
sandstone. 

Level 7 (Fig. n.3i) 

The 1819 flint artifacts from Level 7 consist of 
128 cores (7.0 % ) , 1553 pieces of debitage (85.4 
% ) , and 138 retouched tools (7.6 %; Table 11.1). 
Of the cores only one piece has traces of blade 
production (Fig. 11.31: 1; Table 11.5). Further
more, the relative frequency of blades in the 
debitage is also very low in this level (6.8 %; 
91/1347; Table 11.6). 

Retouched flakes (Fig. 11.31: 4 and 5) are the 
most common tool type followed by sickle ele
ments (Fig. 11.31: 6-8) and denticulates (Fig. 
11.31: 3). For the first time at Tell Kosak Sha
mali, Typle 3 becomes the dominant sickle ele
ment at the expense of Types 2 and 4 (Table 

11.7). This pattern continues in later levels. One 
pick similar to that of Level 8 is present (PI. 
11.5: 3). Burins (Fig. 11.31: 2), scrapers and re
touched blades are rare as in other Late North
ern Ubaid levels. 

Level 6 (Fig. 11.32) 

There are 1602 flint artifacts in the Level 6 col

lection (Table 11.1); 71 cores (4.4 % ) , 1449 pieces 
of debitage (90.4 %), and 82 tools (5.1 %). The 

core assemblage, dominated by single-platform 
and change-of-orientation types, is comparable 
to that of earlier levels, but includes more mul
tiple-platform cores (Table 11.5). With the ex

ception of one prism blade core (Fig. 11.32: 1), 
all are flake cores, and flakes are abundant in 
the debitage assemblage whereas blades form 
only 7.3 % (79/1079; Table 11.6). 

The predominance of miscellaneously re

touched flakes (over 40%) in the tool assem
blage is striking in this level (Table 11.7). These 
are followed, in order, by sickle elements (Fig. 
11.32: 5, 7 and 8), denticulates and notches (Fig. 
11.32: 4). There are a few borers (Fig. 11.32: 2 
and 3) and retouched blades (Fig. 11.32: 6) as 
well. 

Level 5 (Fig. 11.33) 

The Level 5 assemblage consists of 1220 pieces 
(Table 11.1): 62 cores (5.1 %), 1080 pieces of 
debitage (88.5 %), and 78 tools (6.4 % ) . Apart 

from one single-platform blade core (Fig. 11.33: 
1), all others are flake cores (Table 11.5), most 
either single-platform or change-of-orientation 

types. Opposed- and multiple-platform cores 
are extremely rare. Blades comprise 8.2 % of 
the debitage assemblage (74/906; Table 11.6). 

Once again, retouched flakes (Fig. 11.33: 5) 
dominate the Level 5 assemblage, followed by 
sickle-elements (Fig. 11.33: 6-8), denticulates 
(Fig. 11.33: 2 and 4), notches (Fig. 11.33: 3), and 
a far smaller number of borers and burins. 
There is a conspicuous tendency to use flake 
blanks for tool manufacture. A m o n g the sickle 
elements, Types 3 (Fig. 11.33: 6) and 2 (Fig. 
11.33: 7 and 8) are very common, while other 
types are represented by a mere handful of 
pieces (Table 11.7). Type 4, which has consis-



Table 11.5 Cores from the Late Northern Ubaid levels of Tell Kosak Shamali. 

Type 

(Early stage) 

Chunk 

Semi-flaked 

(Blade cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Multiple-platform 

Change-of-orientation 

Crossed 

Bifacial 

Globular 

(Flake cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Multiple-platform 

Change-of-orientation 

Crossed 

Bifacial 

Globular 

(Final stage) 

Exhausted 

Unidentified 

Total 

Sector A 

9 

4 

14 

3 

(0) 

(3) 

1 

0 

1 

(0) 

(1) 

(0) 

36 

(20) 

(16) 

0 

4 

30 

(H) 

(1) 

(18) 

12 

3 

108 

% 

3.7 

13.0 

2.8 

0.9 

0.0 

0.9 

33.3 

0.0 

3.7 

27.8 

11.1 

2.8 

100.0 

8 

4 

14 

0 

(0) 

(0) 

2 

0 

0 

(0) 

(0) 

(0) 

55 

(28) 

(27) 

2 

3 

35 

(18) 

(1) 

(16) 

8 

2 

125 

% 

3.2 

11.2 

0.0 

1.6 

0.0 

0.0 

44.0 

1.6 

2.4 

28.0 

6.4 

1.6 

100.0 

7 

3 

16 

1 

(0) 

(1) 

0 

0 

0 

(0) 

(0) 

(0) 

57 

(23) 

(34) 

2 

6 

37 

(13) 

(2) 

(22) 

6 

0 

128 

% 

2.3 

12.5 

0.8 

0.0 

0.0 

0.0 

44.5 

t.6 

4.7 

28.9 

4.7 

0.0 

100.0 

6 

1 

6 

1 

(0) 

d) 
0 

0 

0 

(0) 

(0) 

(0) 

26 

(10) 

(16) 

0 

5 

22 

(H) 

(3) 

(8) 

9 

1 

71 

% 

1.4 

8.5 

1.4 

0.0 

0.0 

0.0 

36.6 

0.0 

7.0 

31.0 

12.7 

1.4 

100.0 

5 

1 

19 

1 

(0) 

(D 
0 

0 

0 

(0) 

(0) 

(0) 

21 

(12) 

(9) 

1 

0 

17 

(7) 

(4) 

(6) 

2 

0 

62 

% 

1.6 

30.6 

1.6 

0.0 

0.0 

0.0 

33.9 

1.6 

0.0 

27.4 

3.2 

0.0 

100.0 

4 

5 

7 

2 

d) 

d) 
0 

0 

0 

(0) 

(0) 

(0) 

20 

(9) 

(H) 

0 

2 

29 

(6) 

(4) 

(19) 

6 

1 

72 

% 

6.9 

9.7 

2.8 

0.0 

0.0 

0.0 

27.8 

0.0 

2.8 

40.3 

8.3 

1.4 

100.0 

Total 

18 

76 

8 

d) 

(7) 

3 

0 

0 

(0) 

(0) 

(0) 

215 

(102) 

(113) 

5 

20 

170 

(66) 

(15) 

(89) 

43 

7 

566 

% 

3.2 

13.4 

1.4 

0.5 

0.0 

0.0 

38.0 

0.9 

3.5 

30.0 

7.6 

1.2 

100.0 

Table 11.6 Debitage from the Late Northern Ubaid levels of Tell Kosak Shamali. 

Sector A 

Type 

Level 

9 

Core trimming pieces 

Crested pieces, Type 1 

Crested pieces, Type 2 

Plunging pieces 

Core tablets 

Core-edge pieces 

Flakes and Blades 

Cortical flakes 

Partially cortical flakes 

Flakes 

Partially cortical blades 

Blades 

Chips and fragments 

0 

3 

1 

0 

16 

147 

352 

295 

20 

60 

157 

0.0 

0.3 

0.1 

0.0 

1.5 

14.0 

33.5 

28.1 

1.9 

5.7 

14.9 

2 

6 

1 

1 

20 

279 

551 

545 

62 

74 

303 

0.1 

0.3 

0.1 

0.1 

1.1 

15.1 

29.9 

29.6 

3.4 

4.0 

16.4 

0 

1 

0 

2 

13 

234 

524 

498 

32 

59 

190 

0.0 

0.1 

0.0 

0.1 

0.8 

15.1 

33.7 

32.1 

2.1 

3.8 

12.2 

0 

1 

1 

1 

18 

216 

367 

417 

27 

52 

349 

0.0 

0.1 

0.1 

0.1 

1.2 

14.9 

25.3 

28.8 

1.9 

3.6 

24.1 

1 

1 

1 

0 

13 

167 

331 

334 

33 

41 

158 

0.1 

0.1 

0.1 

0.0 

1.2 

15.5 

30.6 

30.9 

3.1 

3.8 

14.6 

0 

2 

3 

2 

27 

245 

420 

473 

35 

39 

350 

0.0 

0.1 

0.2 

0.1 

1.7 

15.4 

26.3 

29.6 

2.2 

2.4 

21.9 

3 

14 

7 

6 

107 

1288 

2545 

2562 

209 

325 

1507 

0.0 

0.2 

0.1 

0.1 

1.2 

15.0 

29.7 

29.9 

2.4 

3.8 

17.6 

100.0 1553 100.0 1449 100.0 1080 100.0 1596 100.0 8573 



tently been diminishing in popularity from 
Level 13, finally disappears in this level. This 

trend in tool composition is also observed in 
Level 4 and the later levels of Sector A as well 
(see below). 

Level 4 (Fig. 11.34) 

There are 72 cores (4.0 %), 1596 pieces of debit-
age (87.9 % ) , and 147 tools (8.1 %) in the Level 

4 collection (a total of 1815 pieces; Table 11.1). 

Most cores are flake cores with change-of-ori

entation types more c o m m o n than single-plat
form types (Table 11.5). The relatively higher 

frequency of exhausted cores may indicate the 
co m m o n reuse of cores in this level (Fig. 11.34: 
2). The two blade cores recovered are of the 
prism type (Fig. 11.34: 1). The blade index for 

the debitage assemblage is 6.1 % (74/1212; 
Table 11.6). 

Sickle elements (Fig. 11.34: 5-7) represent the 
most common tool type in Level 4, but poorly 
retouched flakes are also quite common (Table 
11.7). Consequently the assemblage contains 
fewer denticulates and notches. Also present 
are a few retouched blades (Fig. 11.34: 4) and a 
single example of a splintered piece (Fig. 11.34: 

3). 

11.4.3 Terminal Northern Ubaid 

Levels 3 to 1 of Sector A and Level 7 of Sector 
B belong to the Terminal Northern Ubaid. 
While the Sector A levels were all defined with 

solid architectural evidence, Level 7 of Sector B 

consisted of featureless layers, containing both 
Terminal and Late Northern Ubaid sherds 

(Koizumi and Sudo 2001). Therefore the lithic 
materials from the latter, which may also con

tain Late Northern Ubaid materials, should be 
considered with caution. 

(1) Sector A 

Level 3 (F,gs. 11.35&11.36) 

The paucity of materials from Levels 3-1 of 

Sector A reflect the limited exposure of these 
levels. The Level 3 collection comprises 318 
pieces (Table 11.1): 17 cores (5.4 %), 265 pieces 
of debitage (83.3 % ) , and 36 tools (11.3 % ) . Al
though a variety of core types are represented 
ranging from semi-flaked (Fig. 11.35: 1) to ex

hausted cores, single-platform flake (Fig. 11.35: 2) 
and change-of-orientation cores (Fig. 11.35: 3) are 

Table 11.7 Retouched tools from the Late Northern Ubaid levels of Tell Kosak Shamali. 

Type 

Sickle element 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Others 

Borer 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Sector A 

9 

28 

(2) 

(18) 

(4) 

d) 

(2) 

(1) 

6 

(6) 

(0) 

(0) 

(0) 

(0) 

% 
22.8 

4.9 

8 

46 28 

(5) 

(14) 

(14) 

(6) 

(3) 

(4) 

% 7 

.0 28 

(3) 

(9) 

(12) 

(1) 

(0) 

(3) 

6 3.7 0 

(5) 

(0) 

d) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

% 
20.3 

0.0 

6 

18 

(3) 

(5) 

(6) 

(3) 

(•») 
(1) 

3 

(2) 

(0) 

(0) 

(1) 

(0) 

% 
22.0 

3.7 

5 

20 

(2) 

(4) 

(H) 

(0) 

(1) 

(2) 

1 

(1) 

(0) 

(0) 

(0) 

(0) 

% 
25.6 

1.3 

4 

61 

(4) 

(20) 

(28) 

(1) 

(1) 

(7) 

3 

(2) 

(1) 

(0) 

(0) 

(0) 

% 
41.5 

2.0 

Total 

201 

(19) 

(70) 

(75) 

(12) 

(7) 

(18) 

19 

(16) 

(1) 

(1) 

(1) 

(0) 

% 
27.5 

2.6 



Type 

Burin 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Spall 

Sector A 

9 

5 

(2) 

(0) 

(0) 

(2) 

(1) 

(0) 

(0) 

% 
4.1 

8 9 

4 2.' 

(3) 

(0) 

(0) 

(1) 

(0) 

(0) 

(0) 

7 

1 3 

d) 

(0) 

(0) 

(0) 

(1) 

(0) 

(1) 

% 
2.2 

6 °, 

i i.: 

(0) 

(0) 

(0) 

(1) 

(0) 

(0) 

(0) 

i 5 

> 0 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

% 
0.0 

4 

3 2. 

(2) 

(0) 

(0) 

(0) 

d) 

(0) 

(0) 

7c Total 

0 16 

(8) 

(0) 

(0) 

(4) 

(3) 

(0) 

(1) 

% 
2.2 

Splintered 

Type 1 

Type 2 

Denticulate 

Type 1 

Type 2 

Type 3 

Type 4 

0 

(0) 

(0) 

26 

(14) 

(6) 

(5) 

(D 

0.0 

21.1 

1 

(0) 

(1) 

17 

(8) 

(3) 

(4) 

(2) 

0.6 

104 

1 

(0) 

(1) 

28 

(H) 

(4) 

(8) 

(5) 

0.7 

20.3 

0 

(0) 

(0) 

15 

(8) 

(2) 

(2) 

(3) 

0.0 

18.3 

0 

(0) 

(0) 

16 

(7) 

(3) 

(3) 

(3) 

0.0 

20.5 

1 

(1) 

(0) 

14 

(6) 

(2) 

(3) 

(3) 

0.7 

9.5 

3 

(1) 

(2) 

116 

(54) 

(20) 

(25) 

(17) 

0.4 

15.8 

Notch 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

11 

(3) 

(2) 

(5) 

(0) 

(1) 

21 

(7) 

(3) 

(5) 

(2) 

(4) 

18 

(5) 

(3) 

(7) 

(3) 

(0) 

13.0 8 9.8 

(5) 

(0) 

(1) 

(1) 

(1) 

11 

(3) 

(1) 

(3) 

(3) 

(1) 

15 

(8) 

(5) 

(1) 

d) 

(0) 

(31) 

(14) 

(22) 

(10) 

(7) 

Scraper 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Ret. blade 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Ret. flake 

Typel 

Type 2 

Type 3 

Type 4 

1 

(1) 

(0) 

(0) 

(0) 

(0) 

(0) 

6 

(3) 

(1) 

(1) 

(0) 

(1) 

39 

(17) 

(5) 

(13) 

(4) 

0.8 

4.9 

31.7 

6 

(2) 

(1) 

(1) 

(1) 

d) 

(0) 

10 

(4) 

(4) 

(1) 

(0) 

(1) 

52 

(20) 

(13) 

(12) 

(7) 

3.7 

6.1 

31.7 

4 2. 

(3) 

(0) 

(1) 

(0) 

(0) 

(0) 

9 0 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

6 4.3 3 

(°) 
(0) 

(0) 

(0) 

(0) 

(3) 

(0) 

(0) 

(0) 

(0) 

49 35.5 34 

(21) 

(10) 

(8) 

(10) 

(16) 

(H) 

(6) 

(1) 

0.0 

3.7 

41.5 

3 

(2) 

(0) 

(1) 

(0) 

(0) 

(0) 

1 

(1) 

(0) 

(0) 

(0) 

(0) 

26 

(9) 

(8) 

(6) 

(3) 

3.8 

1.3 

H3 

7 4.8 21 2.9 

d) 
(0) 

(2) 

(4) 

(0) 

(0) 

3 2. 

(2) 

d) 
(0) 

(0) 

(0) 

40 27 

(15) 

(15) 

(6) 

(4) 

(9) 

(1) 

(5) 

(5) 

(1) 

(0) 

0 29 4.0 

(19) 

(6) 

(2) 

(0) 

(2) 

.2 240 32.8 

(98) 

(62) 

(51) 

(29) 

Biface 

Chopper 

1 

0 

0.8 

0.0 

0 

1 

0.0 

0.6 

0 

1 

0.0 

0.7 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

1 

2 

0.1 

0.3 

Pick 

Type 1 

Type 2 

0 

(0) 

(0) 

1 

(0) 

(1) 

1 

(0) 

(1) 

0 

(0) 

(0) 

0 

(0) 

(0) 

0 

(0) 

(0) 

2 

(0) 

(2) 

Rod 

Hoe 

Total 

0 

0 

123 

0.0 

0.0 

100.0 

0 

0 

164 

0.0 

0.0 

100.0 

0 

0 

138 

0.0 

0.0 

100.0 

0 

0 

82 

0.0 

0.0 

100.0 

0 

0 

78 

0.0 

0.(1 

100.0 

0 

0 

147 

0.0 

0.0 

100.0 

0 

0 

732 

0.0 

0.0 

100.0 
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the most c o m m o n types. While the debitage 
assemblage contains some blades (11.1 %; 24/217; 

Table 11.9), no blade cores have been recovered. 

The tool assemblage consists mainly of simple 

retouched flakes, denticulates (Fig. 11.36: 3 and 
4; Pis. 11.1: 16; 11.2: 2), and notches (Fig. 11.35: 

4 and 5; 11.36: 1 and 2; PI. 11.2: 7, 11, 13 and 

17). The frequency of sickle elements (Fig. 3.36: 

5 and 6) is exceptionally low in comparison 

with the assemblages from other levels, which 

is perhaps due to the small sample size for this 
level (Table 11.10). 

Level 2 (Fig. n.37) 

The Level 2 collection totals 309 flint artifacts: 
17 cores (5.5 % ) , 260 pieces of debitage (84.1 %), 

and 32 tools (10.4 % ) (Table 11.1). Single-plat
form (Fig. 11.37: 1) and change-of-orientation 
flake cores dominate the core assemblage (Ta
ble 11.8). There is one multiple-platform flake 
core among the remaining cores (Fig. 11.37: 2). 
As in Level 3, no blade cores exist and the deb
itage blade index is 6.1 % only (13/214; Table 
11.9). 

Nearly half the tools are miscellaneous, simple 
retouched flakes (Table 11.10), followed by 
sickle elements (Fig. 11.37: 7) which form about 
a quarter of the tool assemblage. Although the 
sample is small, Type 2 sickle elements become 
slightly more prevalent. Other tools such as 
notches (Fig. 11.37: 3 and 4; PI. 11.2: 9 and 15), 
denticulates (Fig. 11.37: 6; PI. 11.2: 5) and scra
pers (Fig. 11.37: 5; PI. 11.3: 3) are present in 
comparatively low percentages. 

Level 1 (Figs. 11.38& 11.39) 

This level produced 282 flint artifacts, of which 
20 pieces (7.1 % ) are cores, 240 (85.1 % ) are deb
itage, and 22 (7.8 %) are tools (Table 11.1). Six 
of the 20 cores were excavated at the southeast
ern corner of Room 101, probably from a cache 
(Nishiaki et al. 2001). Their relatively large size 
reinforces this interpretation (PI. 11.1: 1-6). 
These consist of four single-platform flake 
cores (Figs. 11.38: 1-3; 11.39: 2) and two 
change-of-orientation flake cores (Figs. 11.38: 
4; 11.39: 1), reflecting the general core type 
inventory in this level (Table 11.8). There were 

no blade cores in the cache nor in other 
contexts, although a small number of blades 
have been identified in the debitage assemblage 

(6.3%; 12/191; Table 11.9). 

Sickle elements, among which Types 1 and 2 
(Fig. 11.39: 4-6) are more common than Type 3, 

form more than a third of the retouched tools. 
Simple retouched flakes also comprise a large 
part of the inventory (Table 11.10). Other tool 

types include denticulates, notches and 
retouched blades (Fig. 11.39: 3). 

(2) Sector B 

Level 7 (Figs. 11.40-11.43) 

Level 7 of Sector B consists of 999 artifacts (Ta
ble 11.1), 111 cores (11.1 % ) , 742 pieces of debit-
age (74.3 % ) , and 146 tools (14.6 % ) . Technolog
ically, this level shares many similar features 
with Level 3 and the upper levels of Sector A, 
in particular, in the scarcity of blade cores (Ta
ble 11.8; Fig. 11.40: 4-6, and 8) and the predom
inance of change-of-orientation flake cores over 
single-platform ones (Fig. 11.40: 1-3). Given 
that the use of single-platform cores tends to 
produce either blades or elongated blanks, their 
relative paucity m a y relate to the very low 
frequency of blade blanks in these assemblages 
(3.1%; 18/576; Table 11.9). 

The tool assemblage is also similar to the upper 
levels of Sector A (Table 11.10): there are more 
retouched flakes and denticulates (Fig. 11.41: 1-3; 
PI. 11.3: 13 and 14) than sickle elements (Fig. 
11.43). Sickle element types are dominated by 
Types 1 (Fig. 11.43: 1-4) and 2 (Fig. 11.43: 6), 
with Type 3 specimens relatively rare (Fig. 11.43: 
5, and 7-9). While this is in striking contrast to 
Level 4 and the earlier Sector A levels, it is a 
feature shared with Level 1 of Sector A. Other 
tool types such as borers (Fig. 11.41: 5, and 7-9), 
burins (Fig. 11.42: 1 and 2), scrapers (Fig. 11.41: 
4; PI. 11.3: 11), retouched blades (Fig. 11.41: 6 and 
10; PI. 11.3: 10), picks (Fig. 11.42: 3) and a rod 
(Fig. 11.42: 4; PL 11.3: 12), are rare. The frequency 
of each tool type is not inconsistent with that for 
other Terminal Northern Ubaid levels but the 
picks, which occur in Levels 7 and 8 of Sector A 
among other levels, may be intrusive materials 
from the Late Northern Ubaid period. 



# aoie n.a cores rrom me Terminal Northern Ubaid levels of Tell Kosak Shamali. 

Sector A Sector B 

Type 3 % 2 % 1 % 7 % Total % 

(Early stage) 

Chunk 1 5.9 0 0.0 1 5.0 3 2.7 5 3.0 

Semi-flaked 1 5.9 1 5.9 2 10.0 8 7.2 12 7.3 

(Blade cores) 

Single-platform 0 

Flat (0) 

Prism (0) 

Opposed-platform 0 

Multiple-platform 0 

Change-of-orientation 0 

Crossed (0) 

Bifacial (0) 

Globular (0) 

(Flake cores) 

Single-platform 7 

Flat (4) 

Prism (3) 

Opposed-platform 2 

Multiple-platform 1 

Change-of-orientation 3 

Crossed (2) 

Bifacial (0) 

Globular (1) 

(Final stage) 

Exhausted 2 11.8 1 5.9 1 5.0 1 0.9 5 3.0 

Unidentified 0 0.0 0 0.0 0 0.0 3 2.7 3 1.8 

Total 17 100.0 17 100.0 20 100.0 111 100.0 165 100.0 

Table 11.9 Debitage from the Terminal Northern Ubaid levels of Tell Kosak Shamali. 

Sector A Sector B 

Type 3 % 2 % 1 % 7 % Total % 

Core trimming pieces 

Crested pieces, Type 1 

Crested pieces, Type 2 

Plunging pieces 

Core tablets 

Core-edge pieces 

Flakes and Blades 

Cortical flakes 

Partially cortical flakes 

Flakes 

Partially cortical blades 

Blades 

Chips and fragments 

0 

2 

0 

0 

6 

33 

87 

73 

13 

11 

40 

0.0 

0.8 

0.0 

0.0 

2.3 

12.5 

32.8 

27.5 

4.9 

4.2 

15.1 

0 

0 

0 

0 

7 

40 

94 

67 

8 

5 

39 

0.0 

0.0 

0.0 

0.0 

2.7 

15.4 

36.2 

25.8 

3.1 

1.9 

15.0 

0 

0 

0 

1 

8 

31 

74 

74 

3 

9 

40 

0.0 

0.0 

0.0 

0.4 

3.3 

12.9 

30.8 

30.8 

1.3 

3.8 

16.7 

0 

1 

0 

1 

9 

125 

222 

211 

15 

3 

155 

0.0 

0.1 

0.0 

0.1 

1.2 

16.8 

29.9 

28.4 

2.0 

0.4 

20.9 

0 

3 

0 

2 

30 

229 

477 

425 

39 

28 

274 

0.0 

0.2 

0.0 

0.1 

2.0 

15.2 

31.7 

28.2 

2.6 

1.9 

18.2 

Total 265 100.0 260 100.0 240 100.0 742 100.0 1507 100.0 

0.0 0 0.0 

(0) 

(0) 

0.0 0 0.0 

0.0 0 0.0 

0.0 0 0.0 

(0) 

(0) 

(0) 

0 

(0) 

(0) 

0 

0 

0 

(0) 

(0) 

(0) 

0.0 

0.0 

0.0 

0.0 

2 

(0) 

(2) 

1 

0 

0 

(0) 

(0) 

(0) 

1.8 2 1.2 

(0) 

(2) 

0.9 1 0.6 

0.0 0 0.0 

0.0 0 0.0 

(0) 

(0) 

(0) 

41.2 6 35.3 

(3) 

(3) 

11.8 0 0.0 

5.9 1 5.9 

17.6 8 47.1 

(3) 

(2) 

(3) 

9 

(4) 

(5) 

0 

0 

7 

(3) 

(0) 

(4) 

45.0 

0.0 

0.0 

35.0 

37 

(13) 

(24) 

1 

4 

51 

(23) 

(3) 

(25) 

ii.i 59 35.8 

(24) 

(35) 

0.9 3 1.8 

3.6 6 3.6 

45.9 69 41.8 

(31) 

(5) 

(33) 

Chalcolithic flaked stone industries - 3 3 



11.4.4 Post-Ubaid 

Levels 6 and 5 of Sector B produced Post-

Ubaid potters' workshops in which two well-
preserved kilns were excavated together with a 

variety of pottery production tools (Koizumi 

and Sudo 2001). Accordingly, the lithic assemb

lages from these levels may be somewhat affect

ed by functional biases. However, a large num

ber of lithic artifacts were discovered from both 
levels and typologically show no obvious func

tional anomaly from those of other levels. 

Level 6 (Fig. 11.44) 

The 3905 flint artifacts from this level are div
ided into 150 cores (3.8 % ) , 3486 pieces of debit-

age (89.3 % ) , and 269 tools (6.9 %; Table 11.1). 
The basic blank production technology evident 
in the core and debitage differs little from that 
of the Terminal Northern Ubaid period. As in 
the Ubaid levels, cores are primarily single-
platform (Fig. 11.44: 1) and change-of-orienta
tion flake types (Table 11.11). Evidence of blade 
production is poor in both core and debitage as
semblages and blade blanks constitute only 3.3 
% (67/2018) of the latter (Table 11.12). 

Typologically, the tools are also similar to those 

of the Terminal Northern Ubaid (Table 11.13). 
Simple retouched flakes and other flake tools, 
such as denticulates (Fig. 11.44: 2) and notches 
are quite popular. Sickle elements are also pop
ular, comprising about one fifth of the tool as
semblage (Fig. 11.44: 5-8). While Types 2 and 3 
are nearly equally represented (Table 11.13), 

Type 6 pieces, i.e. sickle elements made on Can
aanean blades, appear for the first time. Among 

the rare tools are a thick rod with a triangular 
section (Fig. 11.44: 3) and burins on flakes (Fig. 
11.44:4). 

Level 5 (Figs. 11.45 & n.46) 

2027 flint artifacts were excavated from Level 5 
of Sector B (Table 11.1): 114 cores (5.6 % ) , 1713 
pieces of debitage (84.5 % ) , and 200 retouched 
tools (9.9 % ) . Their techno-typological features 
are virtually the same as in Level 6 of Sector B, 

which is not surprising given the close strati-
graphic relationship between these two levels. 
While a few cores with traces of blade produc
tion exist (Fig. 11.45: 1), the vast majority of 
cores are either single-platform or change-of-
orientation flake cores (Fig. 11.45: 3) (Table 
11.11). Opposed-platform and multiple-plat
form flake cores (Fig. 11.45: 2) are very rare. 
The blade index in the debitage assemblage is 

Table 11.10 Retouched tools from the Terminal Northern Ubaid levels of Tell Kosak Shamali. 

Type 

Sector A 

3 

Sector B 

7 % Total 

Sickle element 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Others 

Borer 

Typel 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

2 

(0) 

(0) 

(2) 

(0) 

(0) 

(0) 

.0 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

5.6 

0.0 

9 

(1) 

(3) 

(4) 

(0) 

d) 
(0) 

0 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

28.1 

0.0 

8 

(2) 

(3) 

(2) 

(1) 

(0) 

(0) 

0 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

36.4 

0.0 

33 

(12) 

(10) 

(6) 

(1) 

(4) 

(0) 

7 

(5) 

(0) 

(1) 

(0) 

d) 
(0) 

22.6 

4.8 

52 

(15) 

(16) 

(14) 

(2) 

(5) 

(0) 

7 

(5) 

(0) 

(1) 

(0) 

(1) 

(0) 

22.0 

3.0 
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occtor A Sector B 

Type 3 % 2 % 1 % 7 % Total 

Burin 0 0.0 0 0.0 1 4.5 2 1.4 3 

Typel (0) (0) (0) (1) (1) 

Type 2 (0) (0) (0) (0) (0) 

Type 3 (0) (0) (0) (1) (1) 

Type 4 (0) (0) (0) (0) (0) 

Type 5 (0) (0) (0) (0) (0) 

Type 6 (0) (0) (0) (0) (0) 

Spa" (0) (0) (1) (0) (1) 

Splintered 0 0.0 0 0.0 0 0.0 0 0.0 0 

Typel (0) (0) (0) (0) (0) 

Type 2 (0) (0) (0) (0) (0)_ 

Denticulate 10 27.8 2 6.3 4 18.2 36 24.7 52 

Typel (7) (0) (3) (22) (32) 

Type 2 (2) (0) (1) (5) (8) 

Type 3 (0) (2) (0) (4) (6) 

Type 4 (1) (0) (0) (5) (6) 

Ret. flake 14 38.9 15 46.9 6 27.3 34 23.3 69 

Typel (8) (9) (3) (10) (30) 

Type 2 (3) (2) (2) (13) (20) 

Type 3 (3) (4) (1) (4) (12) 

Type 4 (0) (0) (0) (7) (7) 

Biface 

Chopper 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

Pick 0 0.0 0 0.0 0 0.0 2 1.4 2 

Typel (0) (0) (0) (2) (2) 

Type 2 (0) (0) (0) (0) (0) 

Rod 

Hoe 

Total 

0 

0 

36 

0.0 

0.0 

100.0 

0 

0 

32 

0.0 

0.0 

100.0 

0 

0 

22 

0.0 

0.0 

100.0 

1 

0 

146 

0.7 

0.0 

100.0 

1 

0 

236 

0.4 

0.0 

100.0 

Chalcolithic flawed stone industries ~ 3 5 



Table 11.11 Cores from the Post-Ubaid levels of Tell Kosak Shamali. 

Type 

Sector B 

6 

(Early stage) 

Chunk 

Semi-flaked 

(Blade cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Change-of-orientation 

Crossed 

Bifacial 

Globular 

(Flake cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Multiple-platform 

Chan ge-of-orientation 

Crossed 

Bifacial 

Globular 

(Final stage) 

Exhausted 

Unidentified 

3 

13 

5 

(1) 

(4) 

0 

0 

(0) 

(0) 

(0) 

58 

(24) 

(34) 

2 

10 

47 

(20) 

(6) 

(21) 

6 

6 

2.0 

8.7 

3.3 

0.0 

0.0 

38.7 

1.3 

6.7 

31 

4.0 

4.0 

2 

26 

2 

(0) 

(2) 

0 

0 

(0) 

(0) 

(0) 

38 

(22) 

(16) 

2 

4 

33 

(16) 

(0) 

(17) 

7 

0 

1.8 

22.8 

1.8 

0.0 

0.0 

i5.5 

1.8 

3.5 

29 

6.1 

0.0 

5 

39 

7 

1 

6 

0 

0 

(0) 

(0) 

(0) 

96 

(46) 

(50) 

4 

14 

80 

(36) 

(6) 

(38) 

13 

6 

1.9 

14.8 

2.7 

0.0 

0.0 

36.4 

1.5 

5.3 

30 

4.9 

23 

Table 11.12 Debitage from the Post-Ubaid levels of Tell Kosak Shamali. 

Sector B 

Type 6 % 5 % Total % 

Core trimming pieces 

Crested pieces, Type 1 

Crested pieces, Type 2 

Plunging pieces 

Core tablets 

Core-edge pieces 

Flakes and Blades 

Cortical flakes 

Partially cortical flakes 

Flakes 

Partially cortical blades 

Blades 

Chips and fragments 

1 

0 

0 

3 

21 

387 

721 

843 

21 

46 

1432 

0.0 

0.0 

0.0 

0.1 

0.6 

11.1 

20.7 

24.3 

0.6 

1.3 

41.2 

0 

1 

0 

2 

22 

288 

534 

467 

42 

33 

315 

0.0 

0.1 

0.0 

0.1 

1.3 

16.9 

31.3 

27.4 

2.5 

1.9 

18.5 

1 

1 

0 

5 

43 

675 

1255 

1310 

63 

79 

1747 

0.0 

0.0 

0.0 

0.1 

0.8 

13.0 

24.2 

25.3 

1.2 

1.5 

33.7 

3475 100.0 1704 100.0 5179 100.0 

5.5 % (75/1364), and crested elements showing 
the use of developed blade technology are also 

extremely rare (Table 11.12). 

The relative frequency of each tool type in Lev
el 5 is very similar to that of Level 6 (Table 
11.13). Simple retouched flakes form about one 

third of the tools, followed by sickle elements 
(Fig. 11.46: 6), denticulates (Fig. 11.45: 4 and 5), 
notches, retouched blades (Fig. 11.46: 1-4), scra
pers (Fig. 11.45: 6), and borers (Fig. 11.46: 5). 

The frequency of Type 3 sickle elements drops 
significantly, an important trait noted in later 
levels too. Retouched blades are relatively 
c o m m o n in Levels 6 and 5 of Sector B in 
comparison to the earlier Ubaid levels and in

clude Canaanean blades made of cream gray, 
medium-grained flint (Fig. 11.46: 4). These 

blades have regular, parallel lateral edges, often 
with two parallel ridges on the dorsal surface 

and a transversal section which is typically tra
pezoidal. There are no complete Canaanean 
blades in the present collection, only segments, 
but judging from the width, (more than 2 cm), 
the original blade blanks would have been over 
10 cm long in most cases. As there are no blade 
cores in the collection from which these blades 

could have been produced, the implication is 
that they were imports. 

11.4.5 Urut\ 

The top four levels of Sector B are assigned to 
the Middle Uruk period on the basis of ceramic 
typology. Level 4 yielded no architectural re
mains, while Levels 3-1 produced evidence of 
mudbrick work. N o pottery workshop features 
such as those of Levels 6 and 5 were excavated 
from these levels, and a change in the pattern of 
use of space is suggested between Levels 5 and 
4 (Koizumi and Sudo 2001). 

Level 4 (Figs. 11.47 & 11.48) 

Although no architectural remains were dis
covered, a relatively large number of flint arti
facts (2301 pieces) were recovered from Level 4 
(Table 11.1), including 105 cores (4.6 % ) , 1959 
pieces of debitage (85.1 % ) , and 237 retouched 
tools (10.3 % ) . Technologically the Uruk lithic 
assemblages are very similar to those of the 
Post-Ubaid. A strong emphasis on flake pro-
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Table 11.13 Retouched tools from the Post-Ubaid 
levels of Tell Kosak Shamali. 

Typ e 

Sickle element 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Others 

Borer 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Burin 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Spall 

Splintered 

Typel 

Type 2 

Denticulate 

Typel 

Type 2 

Type 3 

Type 4 

Notch 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Scraper 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Ret. blade 

Typel 

Type 2 

Type 3 

Sector B 

6 

53 

(7) 

(14) 

(19) 

(4) 

(6) 

(2) 

(1) 

8 

(4) 

(0) 

(3) 

(1) 

(0) 

(0) 

5 

(2) 

(2) 

(0) 

(0) 

(1) 

(0) 

(0) 

0 

(0) 

(0) 

60 

(26) 

(13) 

(14) 

(7) 

35 

(13) 

(5) 

(7) 

(2) 

(8) 

5 

(2) 

(1) 

(1) 

(1) 

(0) 

(0) 

32 

(19) 

(4) 

(1) 

Type 

36 

(2) 

(14) 

(6) 

(2) 

(4) 

(7) 

(2) 

9 

(5) 

(0) 

(2) 

(1) 

(0) 

(1) 

1 

(0) 

(0) 

(1) 

(0) 

(0) 

(0) 

(0) 

0 

(0) 

(0) 

33 

(18) 

(2) 

(9) 

(4) 

20 

(8) 

(2) 

(7) 

(0) 

(3) 

12 

(5) 

(0) 

(2) 

(4) 

(1) 

(0) 

17 

(12) 

(1) 

(0) 

(9) 

(28) 

(25) 

(6) 

(10) 

(9) 

(3) 

17 

(9) 

(0) 

(5) 

(2) 

(0) 

(1) 

6 

(2) 

(2) 

(1) 

(0) 

(D 
(0) 

(0) 

0 

(0) 

(0) 

93 

(44) 

(15) 

(23) 

(H) 

55 

(21) 

(7) 

(14) 

(2) 

(H) 

17 

(7) 

(1) 

(3) 

(5) 

(1) 

(0) 

49 

(31) 

(5) 

(1) 

Sector B 

6 

Type 4 (0) 

Type 5 (8) 

(0) 

(4) 

(0) 

(12) 

Ret. flake 68 

Type 1 (21) 

Type 2 (18) 

Type 3 (12) 

Type 4 (17) 

70 

(29) 

(17) 

(21) 

(3) 

138 

(50) 

(35) 

(33) 

(20) 

Biface 

Chopper 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

k 0 

Type I (0) 

Type 2 (0) 

0 0.0 0.0 0 

(0) (0) 

(0) (0) 

Rod 

Hoe 

Total 

2 

0 

268 

0.7 

0.0 

100.0 

0 

0 

198 

0.0 

0.0 

100.0 

2 

0 

466 

0.4 

0.0 

100.0 

duction from either single-platform or change-
of-orientation cores (Fig. 11.47: 1) through di
rect percussion is maintained. Few blade cores 
are represented (Fig. 11.47: 3; Table 11.14), and 
the percentage of blade blanks is also low (4.3 
%; 70/1616; Table 11.15). 

However, some changes are noted in tool typol
ogy (Table 11.16), the most conspicuous relating 
to sickle elements. The decreasing trend is ac
celerated, so that they form only about 15 % or 
less in all the Uruk levels. Furthermore, Types 
2 and 1 (Fig. 11.48: 4-6) are more abundant, 
and Type 6, Canaanean elements, are 
consistently represented and include pieces 
with denticulated edges (Fig. 11.48: 5). 
Comparable wide blades without visible gloss 
are also found among the retouched blades 
(Fig. 11.48: 3). As sickle elements decrease, so 
simple retouched flakes evidently increase 
(Table 11.16). While other tools such as 
denticulates (Fig. 11.47: 6), notches (Figs. 11.47: 
7; 11.48: 1), scrapers (Fig. 11.48: 2) and borers 
(Fig. 11.47: 2, 4 and 5; PI. 11.3: 6) are present in 
moderate percentages, they also appear to de
crease in popularity. A m o n g the borers, two 
Type 6 specimens similar to picks appear for 
the first time. 

Level 3 (Fig. n.49) 

The Level 3 assemblage (796 pieces) is com
posed of 36 cores (4.5 % ) , 650 pieces of debitage 
(81.7 % ) , and 110 tools (13.8 %; Table 11.1). Sin
gle-platform and change-of-orientation flake 
cores are common as in other levels, but multi
ple-platform cores are also present in a certain 
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Table 11.14 Cores from the Uruk levels of Tell Kosak Shamali. 

Type 

(Early stage) 

Chunk 

Semi-flaked 

(Blade cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Multiple-platform 

Change-of-orientation 

Crossed 

Bifacial 

Globular 

(Flake cores) 

Single-platform 

Flat 

Prism 

Opposed-platform 

Multiple-platform 

Change-of-orientation 

Crossed 

Bifacial 

Globular 

(Final stage) 

Exhausted 

Unidentified 

Total 

Sector B 

4 

8 

12 

3 

(0) 

(3) 

0 

0 

0 

(0) 

(0) 

(0) 

34 

(26) 

(8) 

2 

9 

28 

(15) 

(1) 

(12) 

8 

1 

105 

% 

7.6 

11.4 

2.9 

0.0 

0.0 

0.0 

32.4 

1.9 

8.6 

26.7 

7.6 

1.0 

100.0 

3 

0 

5 

1 

(1) 

(0) 

0 

0 

0 

(0) 

(0) 

(0) 

19 

(12) 

(7) 

0 

6 

4 

(1) 

(0) 

(3) 

1 

0 

36 

% 

0.0 

13.9 

2.8 

0.0 

0.0 

0.0 

52.8 

0.0 

16.7 

11.1 

2.8 

0.0 

100.0 

2 

0 

1 

0 

(0) 

(0) 

0 

0 

0 

(0) 

(0) 

(0) 

7 

(4) 

(3) 

0 

1 

2 

(1) 

(0) 

(1) 

0 

0 

11 

% 

0.0 

9.1 

0.0 

0.0 

0.0 

0.0 

63.6 

0.0 

9.1 

18.2 

0.0 

0.0 

100.0 

1 

2 

3 

0 

(0) 

(0) 

0 

0 

0 

(0) 

(0) 

(0) 

5 

(3) 

(2) 

0 

1 

3 

(2) 

(0) 

(1) 

1 

1 

16 

% 

12.5 

18.8 

0.0 

0.0 

0.0 

0.0 

31.3 

0.0 

6.3 

18.8 

6.3 

6.3 

100.0 

Total 

10 

21 

4 

(1) 

(3) 

0 

0 

0 

(0) 

(0) 

(0) 

65 

(45) 

(20) 

2 

17 

37 

(19) 

(0) 

(17) 

10 

2 

168 

% 

6.0 

12.5 

2.4 

0.0 

0.0 

0.0 

38.7 

1.2 

10.1 

22.0 

6.0 

1.2 

100.0 

Table 11.15 Debitage from the Uruk levels of Tell Kosak Shamali. 

Type 

Core trimming pieces 

Crested pieces, Type 1 

Crested pieces, Type 2 

Plunging pieces 

Core tablets 

Core-edge pieces 

Flakes and Blades 

Cortical flakes 

Partially cortical flakes 

Flakes 

Partially cortical blades 

Blades 

Chips and fragments 

Total 

Sector B 

4 

1 

2 

3 

1 

27 

333 

663 

550 

20 

50 

296 

1946 

% 

0.1 

0.1 

0.2 

0.1 

1.4 

17.1 

34.1 

28.3 

1.0 

2.6 

15.2 

100.0 

3 

0 

1 

1 

0 

22 

123 

241 

176 

14 

14 

57 

649 

% 

0.0 

0.2 

0.2 

0.0 

3.4 

19.0 

37.1 

27.1 

2.2 

2.2 

8.8 

100.0 

2 

0 

0 

0 

0 

5 

58 

90 

84 

8 

14 

17 

276 

% 

0.0 

0.0 

0.0 

0.0 

1.8 

21.0 

32.6 

30.4 

2.9 

5.1 

6.2 

100.0 

1 

0 

0 

0 

0 

20 

62 

141 

113 

14 

9 

43 

402 

% 

0.0 

0.0 

0.0 

0.0 

5.0 

15.4 

35.1 

28.1 

3.5 

2.2 

10.7 

100.0 

Total 

1 

3 

4 

1 

74 

576 

1135 

923 

56 

87 

413 

3273 

% 

0.0 

0.1 

0.1 

0.0 

2.3 

17.6 

34.7 

28.2 

1.7 

2.7 

12.6 

100.0 
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percentage (Table 11.14). Cores-on-flakes, with 
the main flaking surface on the dorsal surface 
of the blank, are conspicuous among the single-
platform core group (Fig. 11.49: 1 and 2). There 
is only one fragment of a single-platform blade 
core, and the blade index is very low (4.9 %; 
28/568; Table 11.15). 

Nearly half the tools are miscellaneous simple 
retouched flakes, and only about 15 % are sick
le elements, including Canaanean Type 6 pieces 
(Fig. 11.49: 6; Table 11.16). Type 3 sickle 
elements, characteristic in the Ubaid, are rare. 
Denticulates, notches, scrapers (Fig. 11.49: 3 
and 4), and burins (Fig. 11.49: 5) are also pres
ent, but far fewer in numbers than previously. 
Most scrapers are Type 4 - end-scrapers, as in 
Level 4. 

Level 2 (Fig. n.50) 

The Level 2 assemblage consists of 328 pieces 
including 11 cores (3.4 % ) , 276 pieces of debit-
age (84.2 % ) , and 41 retouched tools (12.5 %) 

(Table 11.1). The technological features are ba
sically the same as in the earlier Uruk assemb
lages. Single-platform flake cores dominate, 
but less common are change-of-orientation and 
multiple-platform types (Fig. 11.50: 1) (Table 
11.14). N o blade cores exist, and blade them
selves are rare (8.7 %; 22/254; Table 11.15). 

The tool type composition is practically the 
same as in Level 3 (Table 11.16), primarily sim
ple retouched flakes, and of lesser importance 
are flake tools such as sickle elements (Fig. 
11.50: 6), notches (Fig. 11.50: 4 and 5), denticu
lates, a borer, and scrapers (Fig. 11.50: 2). Can
aanean pieces are represented among the re
touched blades and sickle elements (Fig. 11.50: 
6 and 7; PI. 11.3: 18). The borer is a Type 6 
piece, a characteristic of the Uruk lithics at Tell 
Kosak Shamali (Fig. 11.50:3). 

Level 1 (Fig. 11.51) 

The Level 1 collection consists of 464 flint arti
facts (Table 11.1): 16 cores (3.4 % ) , 402 pieces of 

Table 11.16 Retouched tools from the Uruk levels of Tell Kosak Shamali. 

Type 

Sickle element 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Others 

Borer 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Sector B 

4 

27 

(6) 

(8) 

(6) 

(1) 

(0) 

(5) 

(1) 

18 

(H) 

(3) 

(1) 

(1) 

(0) 

(2) 

% 
11.4 

7.6 

3 

17 

(4) 

(6) 

(2) 

(2) 

(1) 

(1) 

(1) 

2 

(1) 

(0) 

(1) 

(0) 

(0) 

(0) 

% 
15.5 

1.8 

2 c, '0 1 % Total 

6 14.6 3 6.5 53 

(1) 

(1) 

(2) 

(0) 

(0) 

(2) 

(0) 

2 4.5 

(1) 

(0) 

(0) 

(0) 

(0) 

(1) 

(1) 

(1) 

(0) 

(0) 

(0) 

(0) 

(1) 

(H) 

(16) 

(10) 

(3) 

(1) 

(8) 

(0) 

> 4 8.7 26 

(2) 

(0) 

(1) 

(0) 

(0) 

(1) 

(15) 

(3) 

(3) 

(1) 

(0) 

(4) 

% 
12.2 

6.0 
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Type 

Burin 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Spall 

Sector B 

4 

2 

(1) 

(1) 

(0) 

(0) 

(0) 

(0) 

(0) 

% 
0.8 

3 

1 

(1) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

% 
0.9 

2 9, 

1 2.4 

(1) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

9 1 

1 

(1) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

% 
2.2 

Total 

5 

(4) 

(0) 

(0) 

(0) 

(0) 

(0) 

(0) 

Splintered 

Type 1 

Type 2 

0 

(0) 

(0) 

0 

(0) 

(0) 

0 

(0) 

(0) 

0 

(0) 

(0) 

0 

(0) 

(0) 

Denticulate 

Type 1 

Type 2 

Type 3 

Type 4 

42 

(22) 

(8) 

(10) 

(2) 

12 

(10) 

(0) 

(1) 

(1) 

2 

(1) 

(0) 

(1) 

(0) 

5 

(1) 

(0) 

(2) 

(2) 

61 

(34) 

(8) 

(14) 

(5) 

Notch 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Scraper 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 

Ret. blade 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Ret. flake 

Typel 

Type 2 

Type 3 

Type 4 

38 

(10) 

(8) 

(12) 

(4) 

(4) 

13 

(4) 

(1) 

(2) 

(6) 

(0) 

(0) 

11 

(7) 

(0) 

(0) 

(2) 

(2) 

85 

(32) 

(20) 

(21) 

(12) 

16.1 

5.5 

4.7 

36.0 

9 8.2 4 

(8) 

(0) 

(1) 

(0) 

(0) 

6 5.' 

(1) 

(0) 

(1) 

(4) 

(0) 

(0) 

io 9.: 

(7) 

(1) 

(0) 

(0) 

(2) 

53 48.. 

(20) 

(10) 

(9) 

(14) 

(1) 

(1) 

(2) 

(0) 

(0) 

; 3 

(0) 

(0) 

(2) 

(1) 

(0) 

(0) 

I 4 

(4) 

(0) 

(0) 

(0) 

(0) 

2 19 

(7) 

(2) 

(7) 

(3) 

9.8 

7.3 

9.8 

46.3 

2 4.3 53 

(0) 

(0) 

(1) 

(1) 

(0) 

1 2. 

(0) 

(0) 

(1) 

(0) 

(0) 

(0) 

1 2. 

(1) 

(0) 

(0) 

(0) 

(0) 

(19) 

(9) 

(16) 

(5) 

(4) 

2 23 

(5) 

(0) 

(6) 

(H) 

(0) 

(0) 

2 26 

(19) 

(1) 

(0) 

(0) 

(4) 

29 63.0 186 

(10) 

(6) 

(7) 

(6) 

(69) 

(38) 

(44) 

(35) 

12.2 

5.3 

6.0 

43.0 

Biface 

Chopper 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

Type 1 

Type 2 

0 

(0) 

(0) 

0.0 0 

(0) 

(0) 

0.0 0 

(0) 

(0) 

0.0 0 

(0) 

(0) 

0.0 0 

(0) 

(0) 

Rod 

Hoe 

Total 

0 

0 

236 

0.0 

0.0 

100.0 

0 

0 

110 

0.0 

0.0 

100.(1 

0 

0 

41 

0.0 

0.0 

100.0 

0 

0 

46 

0.0 

0.0 

100.0 

0 

0 

433 

0.0 

0.0 

100.0 
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debitage (86.6 % ) , and 46 tools (9.9 % ) . Single-

platform and change-of-orientation flake cores 

dominate the core assemblage (Table 11.14). 

Cores-on-flakes are c o m m o n among the single-

platform cores (Fig. 11.51: 1 and 2). While there 

are no blade cores, blades form 6.8% of the 

debitage (23/339; Table 11.15). 

For the first time in the long sequence at Tell 

Kosak Shamali, simple retouched flakes form 

more than half the tool category in Level 1 

(Fig. 11.51: 7; Table 11.16), with all other tools 

being very rare (Fig. 11.51: 3-5), and even sickle 

elements constituting less than 10 % of the 

assemblage (Fig. 11.51: 6; PI. 11.3: 19). Only 

three sickle elements are present in this level, 

one of which is Canaanean. 

11.5 Obsidian artifacts (Figs. 11.52& n.53) 

133 obsidian artifacts were excavated from Sec

tor A and 26 from Sector B (Table 11.1). They 

constitute a very small portion of the total 

flaked stone artifacts from Tell Kosak Shamali 

(0.40%; 133/32894 pieces). Nevertheless, they 

are consistently present in nearly all levels, with 

a general trend towards chronological change. 

Levels with more than 1 % of obsidian artifacts 

are all in the earliest part of the Ubaid 

sequence. Particularly well represented are 

those in Levels 16-14, and perhaps in Levels 13 

and 12 of Sector A. F r o m Level 11 onwards 

they become increasingly rarer, accounting for 

one third of a percent at most in the top levels 

of Sector B. 

Table 11.17 also shows a general breakdown of 

all obsidian artifacts. It shows the obsidian col

lection of Tell Kosak Shamali to represent two 

distinct groups, one for the Early and Late 

Northern Ubaid levels (Levels 17-4 of Sector 

A ) , and the other for the Terminal Northern 

Ubaid to Uruk levels (Levels 3-1 of Sector A 

and Levels 6-1 of Sector B). 

The Early and Late Northern Ubaid material is 

characterized by 1) very few cores and flakes, 2) 

numerous unretouched blades, and 3) a moder

ate number of retouched tools. There are only 

two cores, both highly exhausted reflecting the 

precious nature of obsidian for the Ubaid com

munity (Fig. 11.52: 1 and 7; PI. 11.5: 15). The 

well-preserved piece illustrated in Fig. 11.52: 1, 

(2.5 cm long), indicates the use of pressure flak

ing for blade production from a single-platform 

core, an observation also evident on the prod

ucts. Parallel-sided, regular blades with ridges 

running uni-directionally, are by far the most 

c o m m o n artifacts a m o n g the debitage (Fig. 

11.52: 2, 3, 6, and 10-15; PI. 11.5: 13). The dorsal 

surface of the proximal end shows traces of 

deliberate abrasion, a procedure often taken as 

indicative of pressure flaking (Fig. 11.52: 6 and 

15; PI. 11.5: 9). Blades tend towards the mi-

crolithic, with widths rarely exceeding 1.5 cm. 

Segments predominate with complete blades 

being extremely rare. Given the rarity of cores 

and core preparation flakes, it is likely that ob

sidian was imported in the form of finished 

tools or unretouched blades during the Ubaid 

period. More than half the tools are simple re

touched blades with either continuous (Type 1) 

or intermittent side trimming (Type 2), al

though the "retouch" could also have been 

caused through use. Other tools include trun

cated blades (Fig. 11.52: 9; PL 11.5: 12), notches, 

splintered pieces (Fig. 11.52: 4 and 8), a denticu

late and tool fragments of u n k n o w n shape. 

T w o of the blade tools show a clearly re

touched back and heavy damage on the other 

side (Fig. 11.52: 5; PI. 11.5: 10). Their morpho

logical resemblance to Type 3 flint sickle ele

ments is so striking that, although without visi

ble gloss, they can be termed shape-defined 

sickle elements. 

A new manner of obsidian use appeared in the 

Terminal Northern Ubaid (Table 11.17): obsidi

an materials of the Terminal Northern Ubaid 

to Uruk levels include 1) a larger number of 

cores, 2) many flakes, and 2) extremely few 

retouched pieces. The presence of many cores 

and flakes indicates that, in contrast to the 

earlier Ubaid periods, obsidian was introduced 

into the site in a non-prepared form. 

Nevertheless, the intensive reduction of cores is 

also noticeable in these periods. Cores are all so 

highly exhausted that their final stage show no 

defined shape (Fig. 11.53: 7). At least two tech

niques for core reduction are observable: flakes 

(Fig. 11.53: 3, 4, 6, and 9; PI. 11.5: 8) and core 

preparation flakes (Fig. 11.53: 2) show traces of 

direct percussion with hard hammer, while 
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Table 11.17 Chalcolithic obsidian artifacts from Tell Kosak Shamali. 

Level 

17 16 Later 
pits 

Mixed Total 

Cores 

Exhausted 

Debitage 

Core-edge pieces 

Cortical flakes 

Partially cortical flakes 

Flakes 

Partially cortical blades 

Blades 

Chips and fragments 

Tools 

Ret. blades, Type 1 

Ret. blades, Type 2 

Sickle elements ? 

Truncated blades 

Notches, Type 1 

Notches, Type 2 

Denticulates 

Splintered pieces, Type 1 

Splintered pieces, Type 2 

Fragments 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 
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blades have pressure flaking traits (Fig. 11.53: 1, 
5 and 8). One core also shows traces of direct 
percussion (Fig. 11.53: 7) employed in the final 
stage, perhaps to extract flakes from the cores 
on which blade production was no longer possi
ble. Flakes and blades were rarely retouched, 
and their use or function is unknown at pres
ent. As in the earlier Ubaid periods all obsidian 
pieces from the Terminal Northern Ubaid, 
Post-Ubaid and Uruk levels are microlithic, ex
cept one large flake from Level 5 of Sector B 
(Fig. 11.53: 9). This piece was discovered to
gether with a complete bowl in a narrow space 
between the walls of Rooms 503 and 504 in the 
potters' workshop (Koizumi and Sudo 
2001:123), where it may have been stored for 
future use. Because of its large size even cores 
could have been produced from this flake. 

11.6 Chronological developments of 
the lithic industries 

The Chalcolithic lithic industries of Tell Kosak 
Shamali represent a continuous development 
from the Early Northern Ubaid to Middle 
Uruk periods. However, the above analysis 
shows that the industries can be divided into 
several chronological phases, each 
characterized by a specific set of techno-
typological features and patterns of raw 

material use. 

Phase 1 (Levels 17-14 of Sector A) 

The lithic industry from the earliest levels of 
the Early Northern Ubaid (Phase 1 -Levels 17-
14 of Sector A) is characterized technologically 
by at least three core reduction methods: 

1) Method 1 is the most specialized using 
prismatic cores. It began with the manufacture 
of a prepared core blank, typically boat-shaped 
in form (e.g. Fig. 11.12). A large platform was 
then produced along the longitudinal axis of 
the prepared core blank, and a series of blades 
was detached from one end. The technique for 
blade detachment was probably direct 
percussion. While a punch may also have been 
used, there was no reliable trace suggesting the 
use of pressure flaking. Crested elements 
occasionally found in the collection are perhaps 

by-products from this method. 

2) Method 2 also represents blade technology, 
but resemble more the flake production meth
od described below. It used minimally prepared 
cores, usually made on split pebbles or thick 
flakes. The platform was made by a few simple 
blows at one end of the core, and blanks taken 
from the platform by uni-directional flaking. 
Both blades and flakes must have been pro
duced in a single series of core reduction, and 
cores with traces of blade removals at the final 
stage were identified as representing this meth
od. This technique was probably achieved by 
hard hammer flaking. 

3) Method 3 shares the basic technological 
characteristics of Method 2, but is distinguished 
by the flake-shaped scars on the main flaking 
surface. Blank production began with direct 
percussion from a single-platform at one end, 
but the platform was often rotated or moved in 
the course of core reduction so that in their 
final stages, many cores had more than one 
platform. Cores resulting from this method can 
therefore be classified into several types 
according to the number and location of 
striking platforms (see above). 

The core reduction technology of Phase 1 un
doubtedly focuses on Method 3, with emphasis 
on flake production. However, Methods 1 and 
2 were also employed more frequently than in 
most of the later levels, as evidenced by a high
er proportion of blade cores and prismatic 
blades (Figs. 11.1 and 11.2). Precise discrimi
nation between these two methods is very diffi
cult in practise, since many cores underwent 
such repeated reduction that traits of core prep
aration in the earlier stage have been lost, and 
morphological features of the products have 
overlapped. Nevertheless, a few cores show def
inite traces of the use of Method 1, a feature 
rarely observed in the later phases. 

Typologically, the Phase 1 lithics are character
ized by the rarity of sickle elements (Fig. 11.3: 
8). While very c o m m o n in later levels, sickle 
elements constitute less than 20 % of the tool 
assemblage of this phase. Furthermore, they 
were more often manufactured on elongated 
blades than seen in later levels (Fig. 11.4), and 
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the most characteristic type is the rectangular 
element or Type 1 (Fig. 11.5: 1). A variety of 

burins, in higher proportions (nearly 15%) also 

characterize this phase (Fig. 11.3: 2). While 

Types 1 to 3 burins are present in other phases, 

Types 4 to 6, and particularly Type 6 

(composite burins) are only recorded in this 

phase. With regard to raw material use, this 

phase includes more obsidian artifacts (2.2 % ) , a 
percentage which, although low, is significantly 

higher than in later periods (Fig. 11.6). The 

obsidian was imported mainly as blades or 
finished tools (Fig. 11.7). 

Phase 2 (Levels 13-12 of Sector A) 

This phase shares the same technological fea
tures as Phase 1. Blade cores, as well as blade 
blanks, suggesting the use of Methods 1 and 2 
are more c o m m o n than in the other phases 
(Figs. 11.1 and 11.2). A more evident change is 
observed in the tool inventory. Sickle elements 
dramatically increase in this phase (Fig. 11.3: 8), 
particularly in Level 13, comprising over a 
half of all retouched tools. They are 
characteristically one-corner pointed types 
(Types 2 and 4 sickle elements) m a d e on 
elongated blanks (Figs. 11.4 and 11.5). T h e 
proportion of burins drops sharply to 1-2% 
(Fig. 11.3: 2) and the number of obsidian arti
facts decreases significantly (Fig. 11.6), two 
features which also characterize Phase 3. In 
short, the lithic industry of Phase 2 resembles 
Phase 1 in technological terms, but Phase 3 
more in typological aspects. 

Phase 3 (Levels 11-9 of Sector A) 

Blade cores and debitage become rare in this 
phase (Figs. 11.1 and 11.2). Most blanks are 
flakes produced by Method 3. Sickle elements 
make up an important portion of the retouched 
tool category, as in the earlier phase (Fig. 11.3: 
8), but display typological changes. While Type 
2 continues its predominance, Type 4 pieces 
clearly decrease as Type 3 (crescent-shaped 
pieces) become the second most c o m m o n type 
(Fig. 11.5). Type 1 (rectangular-shaped pieces) 
also remains less important than in Phase 1. 
Sickle element blanks changed too, with the use 
of blade blanks sharply decreasing (Fig. 11.4). 
Other tool types such as burins and retouched 

blades continue to be rare, but miscellaneously 
shaped retouched flakes increase from this 
phase onward (Fig. 11.3: 7). The use of obsidi
an is very rare (Fig. 11.6). 

Phase 4 (Levels 8-4 of Sector A) 

This phase obviously represents a continuation 
from Phase 3 sharing most of its technological 
and typological traits (Figs. 11.1-11.4). How
ever, a striking change is detected in sickle ele

ment types with Types 2 and 4 becoming in
creasingly rare and Type 3 (crescent-shaped) 
the most c o m m o n (Fig. 11.5: 3). Borers with 

multiple points (Type 2) appear in this phase, 
ad-hoc retouched flakes are more common 
(Fig. 11.3: 7). Also worthy of mention is the 
occurrence of heavy duty tools such as picks 
and bifaces. The import of obsidian is similar to 
that in the earlier phases as demonstrated by 

Figs. 11.6 and 11.7. 

Phase 5 (Levels 3-1 of Sector A and Level 7 of Sector B) 

Technologically, there is no clear separation be
tween Phases 5 and 4 (Fig. 11.1) in that the 
dominant core reduction technology is one of 
flake production using Method 3. Typological
ly, a gradual decrease of sickle elements is evi
dent from this phase onward (Fig. 11.3: 8). A 
change in sickle element types also occurs (Fig. 
11.5), which sees the rise in popularity of Type 
1, the decrease of Type 3 (abundant in Phase 3) 
and the virtual absence of Type 4. Another 
important change is detected in the exploitation 
of obsidian; obsidian artifacts now include a 
certain number of flakes, rare in earlier phases 
(Fig. 11.7). The pattern of import or use of this 
exotic raw material may have changed in this 
phase (see below). 

Phase 6 (Levels 6-5 of Sector B) 

While most of the techno-typological features 
are the same as in Phase 5, a new element is 
added - a new method for blade production, i.e. 
Method 4 for Canaanean blades. Since only a 
few specimens retain the bulb of percussion or 
even the platform, it is difficult to reconstruct 
the technology in detail, but it would seem to 
resemble that reconstructed at other Late Chal
colithic and Early Bronze Age sites. Experi-
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Fig. 11.1 Proportions of blade cores by phases (Data from the tables in this chapter). 

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 

Fig. 11.2 Proportions of blades and tools made on blade blanks by phases 
(Data from the tables in this chapter). 
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Fig. 11.3 Proportions of major retouched tools by phases (Data from the tables in this chapter). 
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mental replication studies and the few discover
ies of knapping tools have suggested the use of 
a horn core or a metal object for pressure 
flaking (Pelegrin 2002; cf. Rosen 1997: 48). 
Apart from Canaanean blades, other retouched 
tools generally do not differ from earlier levels, 
the only possible change being a slight increase 
of retouched blades in the Post-Ubaid periods 
(Fig. 11.3: 4). Blades with continuous and 
discontinuous retouched edges are almost 
equally represented. Considering the decrease 
of sickle elements, these blade tools, although 
without visible silica gloss, may have served as 
sickle elements. As in Phase 5, obsidian 
artifacts include many flakes and cores, but few 
retouched pieces and blades (Fig. 11.7). 

Phase 7 (Levels 4-1 of Sector B) 

Basically, this phase shares the same technologi
cal features as Phase 6. The c o m m o n produc
tion of flake blanks is one of these (Figs. 11.1 
and 11.2), while imported Canaanean blades 
exist among the tool category. A notable change 
is seen in the decrease of formal tool types, 
especially sickle elements (Fig. 11.3: 8) which 
account for only about 10 % of the tools. The 
decreasing manufacture of Type 3 sickle 
elements continues (Fig. 11.5). A n increase in 
ad-hoc retouched flakes is evident in this phase 
and they now represent the most common tool 
class (Fig. 11.3: 7). Also c o m m o n is a type of 
borer similar to a pick (Type 6). As in Phases 5 

_Jr~LI 
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Fig. 11.4 Proportions of sickle elements on blade blanks by phases. 

and 6 cores and flakes are common among the 
obsidian assemblages of this phase (Fig. 11.7). 

The defining characteristics of these seven 
phases are mostly proportional or justified only 
in relative terms. Therefore, the observed 
changes from one phase to another are inevita
bly continuous. Nevertheless, some phases are 
more clearly distinguished from others. Phase 1 
is separable from Phase 2 in nearly all typologi
cal aspects and raw material use. Phases 2 and 3 
also differ from each other, particularly in 
blank production methods and sickle element 
typology. However, Phases 3 to 4 seem to repre
sent a process of continuous change divided on
ly on sickle element typology. Phases 4 and 5 
are distinguished by the introduction of a new 
pattern of obsidian use in Phase 5, but the tech
no-typological aspects of their flintwork are 
mostly continuous. The relationship between 
Phases 5 and 6 is also comparable, but with a 
new element, the Canaanean blade, added to 
Phase 6. Phase 7 is distinguished from Phase 6 
by a change in flint tool frequencies. 

It is very interesting that these phases defined 
by lithic analysis closely correspond to those by 
defined by architectural analysis (Nishiaki et al. 
2001). For example, we have already noted a 
break in architecture between Phases 1 and 2, 
i.e. Levels 14 and 13 of Sector A: rectangular 
mudbrick-walled structures of Levels 16-14 
were all constructed with the main axis in a 
W S W - E N E direction, whereas all structures of 
Level 13 and above were built in a N W - S E di
rection. This is perhaps the biggest change in 
the architectural remains of Tell Kosak 
Shamali, and it is at this point that the most 
important change in the lithic sequence is evi
dent. Similarly, between Levels 12 and 11, or 
Phases 2 and 3 a small change of architecture 
has been identified: the structures of the upper 
levels were built slightly to the north, whereas 
the lower ones overlapped with each other. 
Levels 9 and 8 are also separated by minor 
changes in building plan, when Phases 3 and 4 
are defined by lithic analysis. The change from 
Phases 4 to 5 (Levels 4 to 3) corresponds to the 
period in which the settlement moved slightly 
towards the eastern part of the mound. The pe
riod of Phase 6 (Levels 6 and 5 of Sector B) is 
characterized by installation of the developed 
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Fig. 11.5 Proportions of sickle element types by phases (Data from the tables in this chapter). 
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Fig. 11.6 Proportions of obsidian artifacts by phases 
(Data from the tables in this chapter). 

potters workshop on which new settlements of 
Phase 7 (Levels 4-1) were constructed with a 
layer containing no construction (Level 4). The 
architectural analysis suggests another small 
break between Levels 6 and 5 of Sector A, al
though there is no conclusive evidence to verify 
this from the techno-typological aspects of the 

lithic assemblages. 

This good correlation is strong evidence that 
the periodization presented above is indeed a 
meaningful one in which the lithic phases can 
be seen as representing particular cultural units. 
Meanwhile the pottery analysis has provided 
independent evidence of periodization of the 
long sequence of Chalcolithic occupations at 
Tell Kosak Shamali. It has distinguished the 
earlier (Levels 17-13 of Sector A ) and later 
stages (Levels 12-10) of the Early Northern 
Ubaid, the earlier (Levels 9-7) and later stages 
(Levels 6-4) of the Late Northern Ubaid, the 
Terminal Northern Ubaid (Levels 3-1 of Sector 
A and Level 7 of Sector B), the Post-Ubaid 
(Levels 6-5 of Sector B) and the Middle Uruk 
(Levels 4-1) (Nishiaki et al. 2001; Koizumi and 
Sudo 2001). Most of these ceramic time-units 
match the phases defined by the lithic and ar-
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Fig. 11.7 Proportions of major obsidian categories by phases (Data from the tables in this chapter). 

chitectural studies, except for the definition of 
the later stage of the Early Northern Ubaid. Al
though the implication of this discrepancy re
quires attention, w e leave a detailed interpreta
tion for future discussion, as the ceramic data 
have not yet been fully published. Meanwhile, 
below w e shall attempt to set the lithic evidence 
into regional chrono-spatial contexts. 

11.7 T h e lithic sequence 
in regional perspectives 

11.7.1 Flint industries 

The Chalcolithic sequence of Tell Kosak Sha
mali starts with Phase 1. The stratigraphic posi
tion, the ceramic assemblages and the obtained 
radiocarbon dates (Nishiaki 2001c) all indicate 
that Phase 1 levels represent the earliest phase 
of Ubaid expansion to the Upper Euphrates. As 
the ceramics in these levels contained both Ha-
laf and Ubaid sherds, they could belong to the 
Halaf-Ubaid transitional period or a contact 
period of the local Halafian society with the 
Ubaidian tradition (Nishiaki et al. 1999). Addi
tionally the architectural remains of this phase 
also include a Halaf-related element, a tholoi-

like structure (Nishiaki et al. 2001: 90). There
fore a careful examination of the lithic data 
could clarify the manner in which the Ubaid 
tradition penetrated the local society in the do
main of daily commodities such as lithic imple
ments. 

Interestingly enough, the Phase 1 lithics ap
pears to resemble the late Halafian industry 
rather than Ubaid industries from the later lev
els of Tell Kosak Shamali. The similarities are 
enhanced when the literature on Halafian lith
ics from North Syria is surveyed. The best data 
come from the Early Halaf Levels 3-1 of Tell 
Sabi Abyad, in the Balikh valley. The flint arti
facts are mostly manufactured on flake blanks 
with blades accounting for less than 10 % (Co-
peland 1989, 1996). Flake scrapers, denticulates, 
notches and retouched flakes are c o m m o n 
tools. Sickle elements, which at about 12 % are 
relatively rare, include a few crescent-shaped 
pieces (our Type 3), but most belong to the 
elongated blade type (our Type 1). Burins are 
even rarer (only a few percent), and a small 
number of flint and obsidian arrowheads are 
present. The assemblages contain about 20 % 
obsidian pieces. A similar assemblage is report
ed from the Middle Halaf contexts at Tell 
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O m m Quseir, in the Khabur region (Maeda 

1998). Blades comprise less than one tenth of 

the debitage category, and miscellaneous re

touched tools dominate the tool assemblage. O f 

over 200 retouched tools, there are only nine 

sickle elements, all reported to be manufac

tured on elongated blades. There are no cres

cent-shaped pieces. Arrowheads are rare, but 
exist. Burins are uncommon. Obsidian pieces 

are relatively common, comprising more than 

30 % of all flaked stone artifacts. The c o m m o n 

occurrence of obsidian is perhaps related to site 
location close to Anatolian sources. A n even 
higher percentage of obsidian pieces is reported 
at Tell Aqab, which has a long Halafian 

sequence including the Halaf-Ubaid transition
al phase, although the details of the lithic in
dustry remains unpublished (Davidson and 

Watkins 1981). 

With reference to the Late Halaf industry from 
the Upper Euphrates near Tell Kosak Shamali, 
a detailed description is available of the lithics 
from Shams ed-Din Tannira, a site about 30 
k m south of Tell Kosak Shamali. The debitage 
assemblage consists of about 30 % blades and 
the tool assemblage of over 15 % burins (Azou-
ry and Bergman 1980). Sickle elements, mostly 
of the elongated blade type, are uncommon, 
forming only 5 % of the tools at most. Trans
versal arrowheads are also present. Obsidian 
artifacts occupy about 10 % of the lithic materi
als. Other Late Halafian material comes from 
Kazane Hoyiik, north of Balikh, Turkey (Bern-
beck et al. 1999). The lithic assemblage has fea
tures which are clearly comparable to those of 
Shams ed-Din Tannira. Blades comprise about 
15 % of the debitage, formal retouched tools 
consist of burins, notches, borers and scrapers, 
but there are no arrowheads. While notches are 
the most numerous type, burins are also com
mon, accounting for more than 20 % of the for
mal tools. Importantly, no sickle elements were 
recovered. Obsidian pieces, forming 3 % of the 
total flaked stone artifacts, are represented 
mainly by unretouched blades. 

These assemblages from different regional and 
temporal contexts, and from sites of different 
settlement types, show a great deal of variabili
ty. Nevertheless, a couple of general trends can 
be pointed out. First, blades generally constitute 

a small proportion of the debitage assemblage, 
but appear to have increased in the Late Halaf. 
Second, sickle elements are rare throughout the 
Halafian period. W h e n present, they were usu
ally manufactured on simple snapped blades, 
rather than on flakes with an abrupt back typi

cal of the Ubaid period. Thirdly, the retouched 
tools are dominated by miscellaneous re
touched/utilized flakes. Formal tools are rare, 
but burins seem to have become common in the 

Late Halaf. Fourthly, a small number of arrow
heads, usually transversal, are consistently in

cluded in the tool assemblage (except Kazane 
Hoyiik). Lastly, the use of obsidian pieces clear
ly shows a geographical pattern, more common 

in the east closer to the sources. 

The Phase 1 lithics of Tell Kosak Shamali show 

affinities with the Late Halafian industry on 
the Euphrates. Indeed, they are practically 
indistinguishable from those of Kazane Hoyiik 
and Shams ed-Din Tannira, which is not 
surprising considering their temporal and 
regional proximity. Frequencies of specific tool 
types, particularly burins, and sickle element 
morphology are very similar between the sites, 
as is the use of obsidian. Differences lie in the 
number of blades and arrowheads: the slightly 
less c o m m o n occurrence of blade blanks and 
the absence of arrowheads in the Phase 1 lithics 
at Tell Kosak Shamali, indicate links with the 
Ubaid industry. 

The Halaf-Ubaid transition in North Syria has 
been noted at several sites in North Syria, in
cluding Tell Chagar Bazar (Mallowan 1936, 
1947), Tell Brak (Mallowan 1947), Tell Aqab 
(Davidson and Watkins 1981) and Tell Ziyada 
(Hole 2000). Evidence of Ubaid elements 

increasingly incorporated within the Halafian 
material culture in the transitional levels of 
these sites is reported (Hole 2000: 21-22). The 
survival of Halafian elements in the Phase 1 
lithics poses an interesting question in 
particular as the associated pottery has been 
described as "definitely Ubaid ware" (Nishiaki 
et al. 1999: 31). T h e Phase 1 lithics of Tell 
Kosak Shamali imply that the Ubaid tradition 
did not arrive in the Upper Euphrates as a fully 
established form of the Ubaid entity. Instead, 
people apparently accepted n e w material 
culture by stages, ceramic style first followed by 



the lithic style. 

This intriguing pattern of acceptance may re

flect the different roles of ceramics and lithics 

in the symbolic sphere. The lithic implements 

must have been of far lesser symbolic impor

tance than the ceramics. In fact, most features 

described as characteristic of the Ubaid lithics 

concern attributes that are so minute that they 

would have been invisible at first glance, even 

by the prehistoric people. The fine decoration 

and the distinct forms of Ubaid ceramics, on 

the other hand, would have been more easily 

recognizable by others, hence promoting a 

more rapid adoption of new styles. W h e n con

sidering the lithics of Phase 2, that phase bridg

ing the Halaf-related Phase 1 and the typical 

Ubaid Phase 3, w e can detect a comparable 

phenomenon. In this Phase, blank production 

technology remained almost the same as in 

Phase 1, but new Ubaid-type tool assemblages, 

characterized by a distinct form of sickle ele

ments, were introduced. This changing pattern 

indicates the same pattern of acceptance, i.e. a 

visible element (tool types) first and a less visi

ble one (blank production technology) later. 

An alternative explanation is also be conside

red. Survival of Halafian elements in the lithic 

industries could reflect a continuance of the old 

economy in the earliest phase of the Northern 

Ubaid. O n e of the most important Halafian 

traits in the Phase 1 lithics is the rarity of sickle 

elements, which display a dramatic increase 

from Phase 2 onwards. As sickle elements are 

considered to monitor the relative importance 

of farming, their lower frequency in the Phase 

1 levels may indicate a reliance on other eco

nomic strategies, for example, herding and/or 

hunting. Zooarchaeological studies of the fau-

nal assemblages at S h a m s ed-Din Tannira 

( U e r p m a n n 1980) and U m m Qseir (Zeder 

1994), sites with lithic assemblages fairly com

parable with our Phase 1 lithics, show a pre

dominance of wild animals such as gazelles and 

equids. The excavators suggest that the econo

m y of these two small settlements, located in 

the marginal zone of rainfed farming, placed 

emphasis on hunting as well as on herding. The 

inhabitants at Tell Kosak Shamali, in a similar 

geographical setting, may have relied on similar 

subsistence strategies in the earliest phase of the 

Northern Ubaid, using a similar set of lithic 

tools. Unfortunately, the results of zooarchaeo

logical analysis at Tell Kosak Shamali, are insuf

ficient to support this hypothesis at the m o 

ment, as the samples from the earliest levels so 

far analyzed, are too small to suggest a distinct 

pattern of animal exploitation (Gourichon p.c). 

From Phase 3 onward, we have different sets of 

lithic evidence which no longer bear clear Ha

lafian elements. W e have to look at Ubaid sites 

in rather remote regions for a comparison of 

the lithic data. The closest, Tell al-'Abr on the 

Upper Euphrates (Yamazaki 1999), provides no 

description of the lithic assemblages, nor does 

Tell H a m m a m et-Turkman in the Balikh 

valley (van Loon 1988). In fact, Tell Kosak 

Shamali is the first site with ample lithic data of 

the Ubaid period in this part of north Syria. 

In the Turkish Euphrates valley, to the north of 

Tell Kosak Shamali, some descriptions are 

available from the 1970s excavations in the Ata-

tiirk dam lake area. The Late Northern Ubaid 

levels at Degirmentepe yielded over 20,000 

flaked stone artifacts (Balkan-Atli 1995). Tech

nologically, the assemblages resemble those of 

Phases 3 - 5 of Tell Kosak Shamali, character

ized by dominant flake production from single-

platform cores, and a low blade index of less 

than 2 %. However, the tool assemblages at De

girmentepe are very distinct, having an unusu

ally high number of perforators, over 90 % of 

the tool inventory. This anomaly, as well as the 

function(s) of the perforators, have not been ad

equately explained, but the same reportedly 

occurs at Ikizhoyiik and Tiilintepe, also in 

southeast Turkey. Apart from this, the range of 

tool types itself shares similarities with the 

Phase 3 and later phases of Tell Kosak Shamali. 

Thumbnail end-scrapers, c o m m o n at Degir

mentepe, became c o m m o n at Tell Kosak Sha

mali in Phase 3. Flake perforators with multi

ple points (our Type 2), also characteristic of the 

Degirmentepe industry, appear in Phases 4 and 

5 of Tell Kosak Shamali. Furthermore, crescent 

and the one-corner pointed sickle elements 

types popular at Degirmentepe are most abun

dant in Phases 3 and 4 of Tell Kosak Shamali. 

No such detailed lithic descriptions have been 

available to date for other Ubaid sites in south-
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east Turkey and north Syria. However, at Telul 
eth-Thalathat II, northern Iraq, useful data on 

the chronological developments of Ubaid lithics 
are present (Nishiaki 2001d, in press). Exami

nation of morphological and traceological fea

tures of sickle elements from fourteen architec

tural levels of Thalathat II suggest that at least 

two hafting systems, using different types of 

sickle elements, were commonly used in the 

Ubaid and Late Chalcolithic periods. In the 
"oblique system", crescent or one-corner pointed 

sickle elements were inserted obliquely in to a 

handle, while in the "parallel system" elements 
were hafted parallel to the handle. These two 
systems follow different chronological patterns 

at Thalathat II: the parallel system was more 
popular in the late stage of the Early Northern 
Ubaid (Level X I V ) , but was replaced by the 
oblique system in the Late Northern Ubaid 
(Level XIII), which was subsequently gradually 
replaced once more by the parallel system in 
later periods. 

The new data from Tell Kosak Shamali con
firms the above picture (Fig. 11.5). In the earli
est stages of the Northern Early Ubaid (Phases 
1 and 2), elongated sickle elements (Type 1) 
probably used for the parallel system were pop
ular. They were gradually replaced by crescent-
shaped ones (Type 3) for the oblique system, 
which became most popular in the Late North
ern Ubaid (Phase 4), after which they gave way 
to rectangular elements for the parallel system 
(Type 1) in the Terminal Northern Ubaid and 
later periods (Phases 5-7). The cyclical change 
of sickle element manufacturing is 
demonstrated as occurring not only in northern 
Iraq, but also on the Upper Euphrates. The 
Ubaid inhabitants at Tell Kosak Shamali 
obviously maintained close ties with northern 
Iraq, over 400 k m away from the Upper 
Euphrates, at least in sickle manufacturing 
traditions. 

The oblique hafting system using crescent-
shaped sickle elements perhaps characterizes 
the earlier phase of the Late Northern Ubaid 
entity. Its replacement by the parallel system 
with rectangular elements took place gradually 
in the later phase. Whether or not this change 
was a phenomenon that pervaded the regions 
of Ubaid culture is as yet unclear. In fact, the 

available literature seems to suggest that the 
change occurred earlier in the east than in the 
west (Nishiaki 2001d). According to Bulgarrelli 
(1984), the sickle elements from the Halaf-
Ubaid site of Tell Hassan, in the Hamrin re
gion, show a time-vectored change: those from 
Halaf and Halaf-Ubaid transitional levels had 
both oblique and parallel gloss, but those from 

the Ubaid ones had parallel gloss only. This 

change is comparable to that observed at Thala
that II and Tell Kosak Shamali, but the re
placement of the oblique system by the parallel 
one was apparently made in the Early Ubaid 
period in the Hamrin region. Likewise the 
published sickle elements from Tell Madhhur 

also suggest the popular use of the parallel sys
tem in the earlier phases of the Ubaid period 
(Miller and Miller 1984). These geographical 
patterns observed in sickle element technology 
m a y reflect a continuous wave of cultural 
"influence" from the east to west. The wave not 
only caused Ubaidization in the west, but also 
introduced new methods of lithic manufacture 
in later periods. 

As the lithic assemblages of the Post-Ubaid lev
els (Phase 6) differ little from those of the Ter
minal Northern Ubaid (Phase 5), the Post-
Ubaid industry is considered to be an indige
nous evolution from the local Ubaid. N e w ele
ments are limited practically solely to Canaa
nean blades. Their very rare occurrence (two in 
Level 6 and five in Level 5 of Sector B), the 
complete absence of Canaanean cores and the 
use of exotic flint all indicate Canaanean blades 
were imports at Tell Kosak Shamali. W h e n and 
where this particular blade production technol
ogy was invented is unclear, but the strati-
graphic evidence from Hacinebi (Edens 1999), 
southeast Anatolia, shows that it was already 
established in its Phase A, at least part of which 
was contemporaneous with the Post-Ubaid of 
Tell Kosak Shamali. The Canaanean blades 

from the Post-Ubaid levels at Tell Kosak Sha
mali perhaps represent one of the earliest exam
ples of this particular series of blade imple
ments. 

Lithics from the overlying Uruk levels (Phase 
7) share many features with those of the Post-
Ubaid. The differences are mostly proportional, 
rather than relating to the replacement or addi-
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tion of particular tool types. The Uruk materi

als also consisted of two distinct local and non

local industries. The former, and far more com

mon, was the domestic industry exploiting local 

flint to produce a range of flake tools such as 

scrapers, borers and denticulates. Prismatic 

blades and blade tools were also produced but 

in a much smaller numbers. The tendency to

wards manufacturing more non-standardized 

tools accelerated in this period; in fact, re

touched flakes often referred to as ad-hoc or 

junk tools are n o w the representative tool 

"type". Consequently, blade elements in the 

lithic assemblages sharply dropped in this 

phase. T h e possibility that the "retouched 

flakes" from Tell Kosak Shamali could also in

clude accidentally edge-damaged pieces can not 

be ruled out (cf. Miller 1984), but there is no 

reason to believe that environmental retouch 

occurred more frequently in the Uruk period. 

Given that all the lithics from Tell Kosak Sha

mali were classified by the same analyst, with a 

consistent standard of classification, the more 

c o m m o n manufacture of miscellaneous 

expedient tools in the Uruk is indicative of the 

real picture. There is little doubt that the trend 

reflects the greater availability of substitute 

materials, i.e. metals in this period. 

The second industry sees the production of 

large regular, Canaanean blades. Rare in Phase 

6, accounting for less than 10 % of all blades, 

they are consistently present in all Phase 7 lev

els in the form of glossed and non-glossed 

blades. There are no Canaanean cores or knap

ping debris indicating that the blades were not 

produced within the excavated area at least. Re

lated evidence, such as production on exotic 

raw materials, also suggests imports. The non

local industry of Phase 7, or the Middle Uruk, 

appears to be limited strictly to the use of Can

aanean blades. Tabular scrapers, often discov

ered in association with the Uruk contexts in 

this region, are absent in the Tell Kosak Sha

mali collection. Their absence is further evi

dence of the strong domestic character of the 

excavated assemblages. 

The Phase 7 levels of Tell Kosak Shamali are 

considered comparable to the Middle Uruk, 

and partly to the Late Uruk in upper levels, of 

southern Mesopotamia (Nishiaki et al. 1999: 35). 

During this period, colonies of south 

Mesopotamian origin were founded at several 

settlements such as Sheikh Hassan (Boese 

1995), Jebel Aruda (Hanbury-Tenison 1982), 

Habuba Kabira (Strommenger 1980), and Jera-

blus Tahtani (Peltenburg 1999) on the Upper 

Euphrates. Tell Kosak Shamali, located in the 

same valley in a remarkably strategic geograph

ical setting that serves as a crossing point of the 

Euphrates (Oguchi 2001), might also have been 

occupied by such foreign communities. Howev

er, the lithic evidence itself does not provide 

sufficient information to determine the origin 

of the inhabitants. In fact, the characteristic 

traits of this late prehistoric period, summar

ized above, are so general that no distinct set of 

features has emerged that separate indigenous 

from foreign communities. 

However, ceramic analysis at Hacinebi in the 

northern Turkish Euphrates valley has pro

vided some clues to this matter. T w o distinct 

residential areas, believed to represent the local 

inhabitants and the Uruk immigrants respec

tively, were identified in the later phase (Phase 

B2) of this Early-Middle Uruk settlement, so 

allowing a comparative analyses of the lithic as

semblages (Edens 1999). The assemblages ascri

bed to the local inhabitants contain more 

blades, about 10-25 %, most of which are Can

aanean. O n the other hand, the Uruk assemb

lages have fewer blades, 10-12 % at most, of 

which Canaanean blades constitute only about 

half of the blade assemblages. Edens suggests 

that Canaanean blades were produced by local 

knappers, and were traded to the Uruk immi

grants. In addition, the manner of blade use for 

sickle elements also differs between the com

munities. Sickle elements with traces of gloss 

and/or bitumen were present in both groups, 

but more denticulated pieces, reminiscent of 

the sickle elements of South Mesopotamia, 

were characteristically present in the Uruk as

semblages. Furthermore, while gloss on local 

blades is preferentially restricted to the left of 

the blade, it is found indifferently on both the 

right and left of Uruk blades. 

The Phase 7 lithic assemblages of Tell Kosak 

Shamali resemble more those of the U r u k 

immigrant industry at Hacinebi. Firstly, there is 

no trace of Canaanean blade production at Tell 
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Kosak Shamali. Secondly, the use of Canaanean 

blades is rather limited, suggesting their 

precious nature as a trade material. Thirdly, 

gloss on sickle elements from Phase 7 occurs 

indifferently on right and left positions (Table. 
11.18). Fourthly, Canaanean blades include 

pieces with fine denticulation (e.g. Fig. 11.50: 
6). Finally, blade production itself was unpopu

lar at Tell Kosak Shamali. These features, all 
shared with the Hacinebi colony industry, may 

indicate that the Phase 7 lithics were derived 
from Uruk immigrants. However, shortcom
ings are inevitable when such a limited range of 
comparisons are used; in fact most comparisons 
relate to a single artifact class, i.e. Canaanean 
blades. Irrespective of local or foreign origin, a 
very small community as that of Tell Kosak 
Shamali might not have accommodated lithic 
specialists, without whose considerable skills 
Canaanean blade production could not have 
been effectively performed (Pelegrin and Otte 
1992). Indeed, the presumably local community 
of the Post-Ubaid did not produce but rather 
imported Canaanean blades from other com
munities, perhaps in the north. A similar sce
nario might have occurred in the Uruk period. 
As such, the above interpretation should be 
tested when more data on changes of domestic 
industries and other artifact categories, notably 
pottery, become available. Whatever the case, 
the dual-structure clearly defined by local and 
non-local components is the important feature 
of the Uruk flint industry. It emerged in the 
Post-Ubaid period and became established dur
ing the Uruk period. A greater emphasis was 
placed on flake production in the domestic in
dustry and on specialist blade production in the 
imported industry, reflecting the more complex 
nature of the socio-economic environments in 
this period. 

11.7.2 Obsidian industries 

Table 11.19 summarizes the relative frequency 
of obsidian pieces at Halaf to Uruk sites in the 

Euphrates and Balikh valleys. Sites beyond the 

Taurus such as Degirmentepe (Balkan-Atli 
1995) and Arslantepe (Caneva 1993) are shown 
separately so as to avoid anomalies caused by 
their close locations to obsidian sources in 

southeast Anatolia. The table clearly shows that 
obsidian became rare in these valleys during 

this time period. Obsidian was relatively 
c o m m o n in the Early Halaf, but rapidly 
decreased in the Late Halaf. The new data 
from Tell Kosak Shamali cover the later 
periods, attests that this declining trend 

continued into the Ubaid and Uruk periods. 

The common use of obsidian at Halafian 
settlements is a phenomenon perhaps to be 
understood in relation to the extensive 
circulation of ceramics in this period. Geo-

chemical analyses of ceramic paste, though the 
method of which m a y not have been so 
sophisticated (Galbraith and Roaf 2001), 

generally suggest the distribution of fine 
Halafian vessels produced at a limited number 

of sites over a wide region (Davidson and 
McKerrell 1976). Obsidian also seems to have 
been distributed within a similar exchange 
network, embedded in the economic system 
peculiar to Halafian society. Sites with plenty of 
obsidian, up to 80 % of the lithic assemblages, 
appeared even in the consumption area, such as 
at Tell Aqab on the upper Khabur, probably as 
redistribution centers of obsidian (Cauvin and 
Chataigner 1998: 345). 

The obvious and rapid decline of obsidian use 
in the Ubaid period is likely to reflect a change 
in economic systems between these two periods. 
The Ubaid communities at Tell Kosak Shamali 
apparently enjoyed economic autonomy, or at 
least their trade effort was more directed to 
goods other than obsidian. The Tell Kosak 
Shamali evidence indicates that use of obsidian 
during the earliest Ubaid (Phase 1) did not 
differ m u c h from the Late Halafian, and 
replacement by Ubaid type procurement was 

completed only in the later part of the Early 
Ubaid (Phase 3), preceded by a transitional 
stage (Phase 2). In fact, this pattern of change is 

quite similar to that noted for the flint industry, 
suggesting that the introduction of the Ubaid-
type lithic tradition occurred almost 
simultaneously for both flint and obsidian 
industries. 

A survey of the literature suggests that the 
above change m a y represent a local 
phenomenon, characteristic in regions 
relatively far from source areas. In fact obsidian 
continued as a c o m m o n lithic raw material at 



I able 11.18 Analysis of the sickle elements from Uruk levels of Tell Kosak Shamali. 

(1) Sickle elements from the Uruk levels (Sector B) 

Level 1 

Level 2 

Level 3 

Level 4 

Total 

% 

Blades 

Canaanean Prismatic 

0 1 

2 2 

1 13 

5 14 

8 30 

15.1 56.6 

Flakes 

1 

2 

2 

7 

12 

22.6 

Unknown 

fragments 

5.7 

Total 

3 

6 

17 

27 

53 

100.0 

(2) Position of the gloss on sickle elements from the Uruk levels (Sector B) 

Level 1 

Level 2 

Level 3 

Level 4 

Total 

% 

Blades 

Right Left Invisible 

1 0 0 

0 1 3 

2 3 9 

5 5 9 

8 9 21 

16.0 18.0 42.0 

Flakes 

Right Left Invisible 

0 0 1 

1 0 1 

1 0 1 

0 1 6 

2 1 9 

4.0 2.0 18.0 

Total 

2 

6 

16 

26 

50 

100.0 

Table 11.19 Obsidian use at Chalcolithic settlements on the Upper Euphrates and the Balikh. 

Period Site Phase/Square Obsidian Ob + Flint Ob (%) References 

Anatolian plateau 

Middle-Late Uruk 

Middle Uruk 

Late Ubaid 

Late Ubaid 

Late Ubaid 

Late Ubaid 

Late Ubaid 

Lower plain 

Late Uruk 

Middle-Late Uruk 

Early-Middle Uruk 

Post-Ubaid 

Terminal Ubaid 

Late Ubaid 

Early Ubaid (late) 

Early Ubaid (early) 

Halaf-Ubaid Trans. 

Late Halaf 

Late Halaf 

Middle-Late Halaf 

Early Halaf 

Early Halaf 

Early Halaf 
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Hassek Hoyiik 

Arslantepe 

Degirmentepe 

Degirmentepe 

Degirmentepe 

Degirmentepe 

Degirmentepe 

VII 

6 

7 

8 

9 

10 

26 

35 

482 

95 

14 

5 

2992 

924 

18021 

4069 

175 

110 

0.87 

< 10 

3.79 

2.67 

2.33 

8.00 

4.55 

Otte and Behm-Blancke 1990 

Caneva1993 

Balkan-Atll 1995 

Balkan-Atll 1995 

Balkan-Atll 1995 

Balkan-Atll 1995 

Balkan-Atll 1995 

febel Aruda 

Kosak Shamali 

Hacinebi 

Kosak Shamali 

Kosak Shamali 

Kosak Shamali 

Kosak Shamali 

Kosak Shamali 

Kosak Shamali 

Kazane Hoyiik 

Kazane Hoyiik 

Shams ed-Din 

Sabi Abyad 

Sabi Abyad 

Sabi Abyad 

Phase 7 

Phase 6 

Phase 5 

Phase 4 

Phase 3 

Phase 2 

Phase 1 

D16 

D17 

1-3 A 

3B 

3C 

9 

11 

12 

6 

31 

34 

40 

26 

14 

19 

473 

26 

128 

13 

408 

3900 

5944 

1914 

8620 

6321 

4159 

1202 

514 

741 

4207 

102 

583 

62 

2.21 

0.28 

< 1.0 

0.20 

0.31 

0.36 

0.54 

0.96 

2.16 

2.72 

2.56 

11.24 

25.49 

21.06 

20.97 

Hanbury -Tenison 1982 

Present study 

Edens1999 

Present study 

Present study 

Present study 

Present study 

Present study 

Present study 

Bernbeck et al. 1999 

Bernbeckrtfl/. 1999 

Azoury and Bergman 1 

Copeland 1996 

Copeland 1996 

Copeland 1996 



sites on the upper Tigris, upper Khabur, and 

northern Iraqi Mesopotamia (Cauvin and 

Chataigner 1998). In contrast, in the regions 

south of these areas, the period between the 
Halaf and Ubaid saw a decline in obsidian as 

evidenced at Tell Kosak Shamali. For instance, 

about 30 % obsidian was recovered from the 

Halafian levels of Tell Hassan, in the Hamrin 
region, falling to 12 % in the transitional Halaf-

Ubaid levels, with a further fall to 6 % in the 

Ubaid levels (Cauvin and Chataigner 1998: 
347). The obsidian circulation zone from the 
eastern sources appears to have been reduced in 
the Ubaid period. 

Table 11.19 suggests that patterns of obsidian 
use changed little between the Ubaid and Uruk 

periods on the upper Euphrates. Furthermore, 
during the Uruk obsidian pieces are reported 
only sparsely. As with those regions distant 
from obsidian sources discussed above, a 
similar trend is indicated in the marginal zone, 
while a different pattern is evident in the zone 
closer to source areas. Despite the limitations of 
the available literature, analysis of the northern 
Iraqi Telul eth-Thalathat II collection offers a 
further good example for the latter pattern. 

Here, the Ubaid levels (Levels XlV-VIIb) 
consistently contain about 20 % obsidian pieces, 

a percentage which increased to over 30 % in 
subsequent levels assigned to the Late 
Chalcolithic (Levels VIIa-I), a period 
chronologically comparable to the Uruk. 
Where obsidian import was concerned, the 
northern Iraqi communities increased their ties 
with the north during the Uruk period, but this 
did not occur in the Syrian Euphrates valley. 
These different patterns are certainly 
intriguing when considering the cultural 
contrast between these regions. Needless to say, 

the settlement of Tepe Gawra (Tobler 1950) 
and the Late Chalcolithic levels of Thalathat II 
show few elements derived from southern 
Mesopotamia Uruk, wheras at Tell Kosak 
Shamali there are many. The two 

contemporaneous communities perhaps 
belonged to different cultural groups which 
may well have maintained different social 
relations with other regions. The obsidian data, 
therefore, should be taken as evidence 
suggesting the increasing complexity of cultural 
patterns in this period. 

The change of obsidian use in the Ubaid to 
Uruk sequence at Tell Kosak Shamali is also 
qualitative. As already documented in previous 
sections, a major change occurred in the 
Terminal Northern Ubaid (Phase 5). During 

this period, an increase in flakes and cores is 

apparent in obsidian assemblages which, in 
earlier periods, had been dominated by blades 

and finished tools. The manufacture of flakes 
from obsidian may characterize the Terminal 
Northern Ubaid to the Uruk periods on the 
Syrian Upper Euphrates, as the same is 

reported at the Late Uruk settlement of Jebel 
Aruda, where about one-third of obsidian 
pieces are flakes (Hanbury-Tenison 1982). 
Once again, the unpublished data on the 
Thalathat II material from Iraq may help us 
evaluate this pattern in a wider context. My 
analysis shows that no such change occurred at 
Thalathat II, where obsidian assemblages from 
both Ubaid (Levels Vllb-XIV) and Late 
Chalcolithic levels (I-VIIa) consist of numerous 
blades and finished tools (up to 70 to 90 % ) . In 
other words, these two sites have similar 
obsidian assemblages in Ubaid levels, but not in 
later, Uruk/Late Chalcolithic levels. This 
pattern is comparable to that noted for the 
relative frequencies of obsidian underscoring 
the different use of obsidian in the Uruk/Late 
Chalcolithic periods between these two regions 

of northern Mesopotamia. 

The chronological change of obsidian 
consumption at Tell Kosak Shamali could be 
explained in at least two ways. One explanation 
posits a possible change in the obsidian 

procurement system at the end of the Ubaid 
period. During the earlier Ubaid, obsidian 
seems to have been imported to the site 
primarily as finished products, whereas from 
the Terminal Northern Ubaid and later it is 
imported mostly as cores, raw material and 
large flakes. The former had been a popular 

pattern of obsidian import in North Syria since 
the Neolithic (Nishiaki 1993), and continued 
into the Halafian (Copeland 1996; Bernbeck et 
al. 1999). Its possible abandonment in 
Euphrates valley during the Terminal 
Northern Ubaid could imply a significant 
change of social relations among regional 
communities. However, the change could also 
be interpreted in terms of settlement function. 



Settlements with different functions might well 

have employed different import systems even 

during the same period; for example, during 

the Halafian period obsidian was imported as 

unflaked cobbles at Tell Aqab, but as finished 

products at Tell U m m Qseir, both on the upper 

Khabur. Cauvin and Chatigner (1998: 345) 

suggest this contrast reflects a difference in 

settlement types between these two sites; an 

agricultural village vs. a pastoralist camp. A 

change of settlement types is detected in the 

Tell Kosak Shamali sequence, but it is between 

the Post-Ubaid and Middle U r u k periods 

(Koizumi and Sudo 2001), and not between the 

Late and the Terminal Northern Ubaid when 

the change in obsidian use occurred. Therefore, 

if the obsidian import system changed at Tell 

Kosak Shamali during the Terminal Northern 

Ubaid, the cause(s) should be sought in social 

changes on a regional scale. 

The second possible explanation is that the 

change reflects a change in obsidian technology 

within the settlement rather than a change in 

obsidian import. O n close examination, we note 

that the Early and Late Northern Ubaid 

obsidian assemblages did, in fact, contain some 

cores (Table 11.17). Therefore, even during the 

earlier phases the import of finished products 

was not the exclusive means of obsidian 

procurement, and a certain number of blades 

were produced on site. It follows that the high 

frequency of blades and blade tools could 

simply reflect a strong emphasis on blade 

production, while the increase of obsidian 

flakes in the Terminal Northern Ubaid could, 

in turn, suggest the more c o m m o n production 

of flakes. If this were the case, obsidian 

technology followed the same avenue of 

technological change defined in flint 

technology. The flint assemblages also showed 

a gradual decrease in blade production 

throughout the Ubaid, with the local 

production of blades finally nearly abandoned 

during the Uruk period. In the earlier Ubaid, 

pressure flaking techniques were applied to 

obsidian cores, quite likely to ensure their 

productivity in relation to the precious nature 

of the raw material. T h e rapid increase of 

flakes resulting from direct percussion, at the 

expense of pressure flaked blades in the 

Terminal Northern Ubaid m a y indicate the 

disappearance of knappers with a specialized 

knowledge of obsidian blade debitage at the 

settlement. 

It is still uncertain if either of the above 

interpretations, or any other, adequately 

explains the observed change in obsidian 

composition at Tell Kosak Shamali. Obviously, 

a final conclusion must await the publication of 

related sites in the same valley. Whatever the 

case, the observed changes of obsidian use at 

Tell Kosak Shamali should contribute to a 

better understanding of the various aspects 

relating to social relations among North Syrian 

Chalcolithic communities. 

11.8 Conclusion 

This chapter examined the chronological 

developments of the lithic industries from the 

Chalcolithic levels of Tell Kosak Shamali. The 

analysis revealed a n u m b e r of important 

changes in both flint and obsidian industries in 

the long Chalcolithic sequence which was 

divided into seven distinct phases. These 

changes are probably related to both 

indigenous evolution and contacts with other 

traditions. The most notable change relating to 

indigenous evolution is the continuous decrease 

of blade production and formalized tools 

throughout the period. A second point of note 

is the trend towards the emergence of a dual 

structure evident in the later flint industries: 

the domestic production of amorphous flake 

tools and import of blades as specialist 

products. T h e continuous change in the 

manufacturing technology of sickle elements 

and in the manner of obsidian use can also be 

listed as examples of local evolution. However, 

it should be noted that, in fact, all these aspects 

are shared with other communities in the same 

valley and in more remote regions including 

northern Mesopotamia. T h e consequent 

implication is that, although exotic materials 

were rarely used for lithic tools, the inhabitants 

of Tell Kosak Shamali were never isolated 

from the progressive trends among Chalcolithic 

communities on a regional scale. 

Evidence of the major contacts is created by 

introductions of Ubaid and U r u k cultural 
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entities, both originating in southern 

Mesopotamia. T h e results of lithic analysis 

show that they affected lithic traditions rather 

independently of ceramic ones. Ubaid-type 
lithic production penetrated local Halafian 

style later than that of pottery. In other words, 

during the earliest Ubaid pottery phase, 
Halafian lithic manufacturing techniques were 

still followed. In contrast, the Uruk-type lithic 
tradition had already appeared in the Post-
Ubaid, although Ubaid-style pottery continued. 

These different patterns of acceptance of 
foreign traditions in different domains of 
material culture certainly pose important 
questions on how local communities became 
acculturated as a result of waves of intrusion of 
more powerfully equipped societies from the 
south. This mechanism deserves further study 
as it no doubt reflects the differentiated 
symbolic nature of artifacts as well as the 
complex structure of the material culture in a 
particular society. 

The Chalcolithic levels of Tell Kosak Shamali 
cover a long period of over a millennium, 
during which the local society in north Syria 
experienced a significant degree of cultural 
change. Lithic industries of this period reflect 
such changes, but previous studies have rather 
neglected them in favor of other artifact 
remains, notably pottery. It is hoped that this 
paper will supplement, or even revise our 
current view to Chalcolithic cultural patterns 
on the Upper Euphrates. 
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Fig 118 Chalcolithic flint artifacts from Levels 17 and 16 of Sector A. 
1 Single-platform flake core, flat type (94KSL-A14-1; Fill; Level 17) 
2 Chanqe-of-orientation flake core, globular type (95KSL-AF3-22; Ell; Level 17). 
3 Single-platform flake core, flat type (94KSL-A13-1; Fill; Level 17). 
4 Borer, Type 1 (95KSL-AF3-22; Fill; Level 17). 
5 Burin, Type 4 (95KSL-AF6-10; Fill; Level 16). 
6 Burin Type 1 (95KSL-AF6-10; Fill; Level 16). 
7 Change-of-orientation flake core, globular type (94KSL-D10-5; Fill; Level 16). 
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Fig. 11.9 Chalcolithic flint artifacts from Level 15 of Sector A. 
1. Single-platform blade core, flat type (95KSL-AF6-8; 1504). 
2. Borer, Type 4 (95KSL-AF5-22; Fill). 
3. Denticulate, Type 2 (95KSL-AG5-7; Fill). 
4. Notch, Type 1 (95KSL-AG5-7; Fill). 
5. Scraper, Type 1 (95KSL-AF5-22; Fill). 
6. Notch, Type 1 (95KSL-AF5-20; Fill). 
7. Burin, Type 4 (94KSL-C11-4; Fill). 
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Fig. 11.10 Chalcolithic flint artifacts from Level 15 of Sector A. 
1. Rod (95KSL-AF6-8; 1504). 
2 Sickle element, Type 2 (95KSL-AF5-20; 1501). 
3. Sickle element, Type 1 (95KSL-AG5-7; Fill). 
4. Sickle element, Type 1 (95KSL-AG5-7; Fill). 
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Fig. 11.11 Chalcolithic flint artifacts from Level 14 of Sector A. 
1. Single-platform flake core, prism type (97KSL-AD5-120-3; 1402). 
2. Single-platform flake core, prism type (97KSL-AE5-55-6; Fill). 
3. Single-platform flake core, prism type (97KSL-AE5-5; 1401). 
4. Change-of-orientation flake core, crossed type (97KSL-AE5-55-21; 1102). 
5. Single-platform blade core, prism type (97KSL-AD4-54; 1402). 
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r, 5cm 

Fig. 11.12 Chalcolithic flint artifact from Level 14 of Sector A. 
Single-platform blade core, prism type (95KSL-AE5-53-24; 1406). The core blank was a biface. 
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Fig. 11.13 Chalcolithic flint artifacts from Level 14 of Sector A. 
1. Denticulate, Type 3 (97KSL-AD5-119; 1403). 
2. Denticulate, Type 4 (97KSL-AE5-55-24; Fill). 
3. Notch, Type 3 (97KSL-AD5-119; 1403). 
4. Scraper, Type 3 (97KSL-AE5-55-4; Fill). 
5. Scraper, Type 6 (97KSL-AE5-55-23; Fill). 
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Fig. 11.14 Chalcolithic flint artifacts from Level 14 of Sector A. 
1. Borer, Type 1 (97KSL-AD4-59; 1401). 
2. Burin, Type 6 (97KSL-AE5-54; 1407). 
3. Sickle element, Type 1, shape-defined (97KSL-AF4-13; 1408). 
4. Retouched blade, Type 1 (97KSL-AE5-52; Fill). 
5. Sickle element, Type 3 (97KSL-AE5-52; Fill). 
6. Sickle element, Type 2 (97KSL-AE5-53; 1406). 
7. Sickle element, Type 2 (97KSL-AD4-55; 1404). 
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Fig. 11.15 Chalcolithic flint artifacts from Level 13 of Sector A. 
1. Semi-flaked core (97KSL-AD5-117-6; 1304). 
2. Single-platform blade core, prism type (97KSL-AD4-50-20; 1303). The core blank was a biface. 
3. Single-platform blade core, flat type (95KSL-AG4-3; Fill). 
4. Single-platform flake core, prism type (94KSL-A12-1; 1310). 
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Fig. 11.16 Chalcolithic flint artifacts from Level 13 of Sector A. 
1. Scraper, Type 1 (97KSL-AD5-116-1; 1301). 
2. Scraper, Type 2 (95KSL-AG5-3; 1310). 
3. Splintered piece, Type 2 (97KSL-AD5-114; 1302). 
4. Notch, Type 1 (97KSL-AD5-117; 1304). 
5. Sickle element, Type 3 (95KSL-AG5-5; Fill). 
6. Sickle element, Type 2 (95KSL-AG5-5; Fill). 
7. Sickle element, Type 4 (95KSL-AG5-5; Fill). 
8. Sickle element, Type 4 (95KSL-AG5-5; Fill). 
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Fig. 11.17 The flint-bedded sickle from Level 13 of Sector A. 
Sickle elements are hafted to a bone handle (hatched area) with bitumen (97KSL-AD5-116-1; 1301). 
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Fig. 11.18 Chalcolithic flint artifacts from Level 13 of Sector A. 
1-5: Sickle elements hafted to the sickle illustrated in Fig. 11.17. The numbers indicate the order of arrangement (1 from 
top). 
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Fig. 11.19 Chalcolithic flint artifacts from Level 12 of Sector A. 
1. Change-of-orientation flake core, crossed type (97KSL-AD5-109; 12B02). 
2. Single-platform flake core, flat type (97KSL-AD5-109; 12B02). 
3. Change-of-orientation flake core, globular type (97KSL-AD5-109; 12B02). 
4. Denticulate, Type 3 (97KSL-AE4-58; 12B08). 
5. Denticulate, Type 4 (97KSL-AE5-42; 12A06). 
6. Notch, Type 3 (97KSL-AD5-105; 12A02). 
7. Denticulate, Type 3 (97KSL-AE5-42; 12A06). 
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Fig. 11.20 Chalcolithic flint artifacts from Level 12 of Sector A. 
1. Scraper, Type 4 (97KSL-AE5-42; 12A06). 
2. Borer, Type 3 (97KSL-AD5-105; 12A02). 
3. Borer, Type 1 (97KSL-AD5-105; 12A02). 
4. Burin, Type 1 (97KSL-AD5-110; Fill). 
5. Burin, Type 6 (95KSL-AF5-6; Fill). 
6. Sickle element, Type 1 (97KSL-AD5-105; 12A02). 
7. Sickle element, Type 1, Shape-defined (97KSL-AE5-42; 12A06). 
8. Sickle element, Type 2 (97KSL-AE5-42; 12A06). 
9. Sickle element, Type 2 (97KSL-AE5-47; 12A06). 
10. Sickle element, Type 4 (97KSL-AD4-40; 12A01/12A04). 



Fig. 11.21 Chalcolithic flint artifacts from Level 11 of Sector A. 
1. Single-platform flake core, prism type (97KSL-AE5-34; 1105). 
2. Single-platform flake core, prism type (97KSL-AE5-41; 1102/1105). 
3. Notch, Type 1 (97KSL-AE4-31; 1101). 
4. Notch, Type 4 (97KSL-AE6-36; 1103). 
5. Scraper, Type 5 (95KSL-AF3-4; Fill). 
6. Scraper, Type 5 (95KSL-AF3-4; Fill). 
7. Denticulate, Type 1 (97KSL-AE6-26; 1122). 
8. Denticulate, Type 2 (97KSL-AE5-41; 1102/1105). 
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Fig. 11.22 Chalcolithic flint artifacts from Level 11 of Sector A. 
1. Sickle element, Type 2 (97KSL-AE5-41; 1102/1105). 
2. Sickle element, Type 2 (95KSL-AF3-7; Fill). 
3. Sickle element, Type 2 (97KSL-AE6-22, 
4. Sickle element, Type 2 (97KSL-AE5-41, 
5. Sickle element, Type 2 (97KSL-AE5-31, 
6. Sickle element, Type 4 (97KSL-AE5-34, 
7. Sickle element, Type 3 (97KSL-AE5-41, 
8. Sickle element, Type 3 (97KSL-AE6-36, 
9. Sickle element, Type 3 (97KSL-AE4-31 
10. Sickle element, Type 4 (97KSL-AF5-4 

Fill). 
1102/1105). 
1101). 
1105). 
1102/1105). 
1103). 
1101). 
1111). 

11. Sickle element, Type 4 (97KSL-AE4-47; 1109). 



Fig. 11.23 Chalcolithic flint artifacts from Level 10 of Sector A. 
1. Semi-flaked core (96KSL-AE4-12-5; 10A01). 
2. Semi-flaked core (96KSL-AE4-12-2; 10A01). 
3. Single-platform flake core, flat type (97KSL-AE5-20-3; 10A02). 
4. Single-platform flake core, prism type (96KSL-AE4-16-57; 10A08). 
5. Single-platform blade core, prism type (96KSL-AD6-35; Fill). 
6. Single-platform blade core, flat type (96KSL-AD6-34; 10A02). 
7. Change-of-orientation flake core, globular type (97KSL-AE5-22-42; 10A05). 
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Fig. 11.24 Chalcolithic flint artifacts from Level 10 of Sector A. 
1. Change-of-orientation flake core, crossed type (96KSL-AD4-12-1; 10A01). 
2. Change-of-orientation flake core, crossed type (96KSL-AE4-14-30; 10A01). 
3. Change-of-orientation flake core, crossed type (96KSL-AE4-14-11; 10A01). 
4. Change-of-orientation flake core, globular type (96KSL-AE4-12-3; 10A01). 
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Fig. 11.25 Chalcolithic flint artifacts from Level 10 of Sector A. 
1. Change-of-orientation flake core, crossed type (96KSL-AE4-14-25; 10A01). 
2. Change-of-orientation blade core, bifacial type (96KSL-AD6-34; 10A02). 
3. Change-of-orientation flake core, bifacial type (96KSL-AE4-14-20; 10A01). 
4. Multiple-platform flake core, unifacial type (97KSL-AE5-20-2; 10A02). 
5. Change-of-orientation flake core, bifacial type (97KSL-AE5-20-5; 10A02). 
6. Multiple-platform flake core, unifacial type (96KSL-AE4-16-63; 10A08). 
7. Splintered piece, Type 1 (96KSL-AE3-20; 10B11). 
8. Denticulate, Type 1 (96KSL-AE4-14-56; 10A01). 
9. Burin, Type 1 (96KSL-AE3-17; Fill). 
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Fig. 11.26 Chalcolithic flint artifacts from Level 10 of Sector A. 
1. Borer, Type 4 (95KSL-AF4-1; Fill). 
2. Sickle element, Type 3 (96KSL-AD6-34; 10A02). 
3. Sickle element, Type 3 (96KSL-AE3-17; Fill). 
4. Sickle element, Type 3 (96KSL-AF6-13; Fill). 
5. Sickle element, Type 3 (96KSL-AE3-17; Fill). 
6. Chopper (96KSL-AE4-14-14; 10A01). 
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Fig. 11.27 Chalcolithic flint artifact from Level 10 of Sector A. 
Hoe-shaped specimen (95KSL-AE4-14-60; 10A01). 
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Fig. 11.28 Chalcolithic flint artifacts from Level 9 of Sector A. 
1. Multiple-platform flake core, unifacial type (96KSL-AD4-34; Fill). 
2 Single-platform flake core, prism type (96KSL-AD4-34; Fill). 
3 Sickle element, Type 1 (97KSL-AE5-422; Fill). 
4 Sickle element, Type 2 (96KSL-AD6-31; Fill). 
5 Sickle element, Type 1 (96KSL-AE3-12; Fill). 
6. Sickle element, Type 4 (96KSL-AD6-31; Fill). 
7. Biface (96KSL-AD4-34; Fill). 
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Fig. 11.29 Chalcolithic flint artifacts from Level 8 of Sector A. 
1. Opposed-platform flake core, bifacial type (96KSL-AD4-24; 803). 
2. Borer, Type 1 (96KSL-AE6-3; Fill). 
3. Splintered piece, Type 2 (96KSL-AD4-35; 817). 
4. Retouched blade, Type 1 (96KSL-AE5-14; 818). 
5. Sickle element, Type 2 (96KSL-AD6-26; Fill). 
6. Sickle element, Type 4 (96KSL-AD6-26; Fill). 
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Fig. 11.30 Chalcolithic flint artifacts from Level 8 of Sector A. 
1. Pick, Type 2 (96KSL-AE6-5; 823). 
2. Chopper (96KSL-AD4-24; 803). 
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Fig. 11.31 Chalcolithic flint artifacts from Level 7 of Sector A. 
1. Single-platform blade core, prism type (95KSL-AE5-4; 710). 
2. Burin spall (96KSL-AD5-73; 703). 
3. Denticulate, Type 2 (95KSL-AE5-1; Fill). 
4. Retouched flake, Type 2 (95KSL-AE5-2; 706/707). 
5. Retouched flake, Type 2 (95KSL-AE5-2; 706/707). 
6. Sickle element, Type 4 (94KSL-A7-4; 719). 
7. Sickle element, Type 2 (95KSL-AE5-6; 709). 
8. Sickle element, Type 2 (95KSL-AE5-6; 709). 
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Fig. 11.32 Chalcolithic flint artifacts from Level 6 of Sector A. 
1. Single-platform blade core, prism type (95KSL-AD5-66; Fill). 
2. Borer, Type 4 (95KSL-AD5-61; Fill). 
3. Borer, Type 6 (95KSI-AD5-63; 602). 
4. Notch, Type 5 (95KSL-AD6-66; Fill). 
5. Sickle element, Type 2 (95KSL-AD5-66; Fill). 
6. Retouched blade, Type 1 (95KSL-AD5-66; Fill). 
7. Sickle element, Type 3 (95KSL-AD5-67; 604). 
8. Sickle element, Type 1 (95KSL-AD5-62; 604). 
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Fig. 11.33 Chalcolithic flint artifacts from Level 5 of Sector A. 
1. Single-platform blade core, prism type (95KSL-AD5-53; 501). 
2. Denticulate, Type 4 (95KSL-AD5-57; 502). 
3. Notch, Type 4 (95KSL-AD5-57; 502). 
4. Denticulate, Type 2 (96KSL-AE5-5; 505). 
5. Retouched flake, Type 2 (95KSL-AD5-53; 501). 
6. Sickle element, Type 3 (95KSL-AD5-48; 502). 
7. Sickle element, Type 2 (95KSL-AD5-59; 503). 
8. Sickle element, Type 2 (95KSL-AD5-53; 501). 
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Fig. 11.34 Chalcolithic flint artifacts from Level 4 of Sector A. 
1. Single-platform blade core, prism type (95KSL-AD5-18; 402). 
2. Exhausted core (95KSL-AD5-28; 403). 
3. Splintered piece, Type 2 (95KSL-AD5-12; 402). 
4. Retouched blade, Type 2 (95KSL-AD5-26; 410). 
5. Sickle element, Type 1 (95KSL-AD5-69; 406). 
6. Sickle element, Type 2 (95KSL-AD5-55; 402). 
7. Sickle element, Type 3 (95KSL-AD5-47; 401). 
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Fig. 11.35 Chalcolithic flint artifacts from Level 3 of Sector A. 
1. Semi-flaked core (96KSL-AD6-9; 301). 
2. Single-platform flake core, prism type (96KSL-AD6-8; 301). 
3. Change-of-orientation flake core, crossed type (96KSL-AD6-7; 301). 
4. Notch, Type 1 (96KSL-AD6-7; Fill). 
5. Notch, Type 4 (96KSL-AD6-8; 301). 
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Fig. 11.36 Chalcolithic flint artifacts from Level 3 of Sector A. 
1. Notch, Type 2 (96KSL-AD6-9; 301). 
2. Notch, Type 5 (96KSL-AD6-8; 301). 
3. Denticulate, Type 1 (96KSL-AD6-8; 301). 
4. Denticulate, Type 4 (96KSL-AD6-8; 301). 
5. Sickle element, Type 3 (96KSL-AD6-8; 301). 
6. Sickle element, Type 3 (96KSL-AD6-8; 301). 
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Fig. 11.37 Chalcolithic flint artifacts from Level 2 of Sector A. 
1. Single-platform flake core, prism type (95KSL-AD6-6; 201). 
2. Multiple-platform flake core, unifacial type (95KSL-AD6-6; 201). 
3. Notch, Type 3 (95KSL-AD6-4; Fill). 
4. Notch, Type 1 (95KSL-AD6-4; Fill). 
5. Scraper, Type 1 (95KSL-AD6-4; Fill). 
6. Denticulate, Type 3 (95KSL-AD6-6; 201). 
7. Sickle element, Type 3 (95KSL-AD6-3; Fill). 
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Fig. 11.38 Chalcolithic flint artifacts from Level 1 of Sector A. 
1. Single-platform flake core, flat type (95KSL-AD4-3; 101). 
2. Single-platform flake core, prism type (95KSL-AD4-3; 101). 
3. Single-platform flake core, prism type (95KSL-AD4-3; 101). 
4. Change-of-orientation flake core, globular type (95KSL-AD4-3; 101). 
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Fig. 11.39 Chalcolithic flint artifacts from Level 1 of Sector A. 
1. Change-of-orientation flake core, globular type (95KSL-AD4-3; 101). 
2. Single-platform flake core, flat type (95KSL-AD4-3; 101). 
3. Retouched blade, Type 3 (94KSL-A6-2; Fill). 
4. Sickle element, Type 2 (94KSL-A6-1; Fill). 
5. Sickle element, Type 2 (94KSL-A6-1; Fill). 
6. Sickle element, Type 2 (95KSL-AD5-8; 103). 
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Fig. 11.40 Chalcolithic flint artifacts from Level 7 of Sector B. 
1. Single-platform flake core, flat type (97KSL-BE7-39; B702). 
2. Single-platform flake core, flat type (97KSL-BE7-40; B701). 
3. Single-platform flake core, flat type (97KSL-BE6-21; Fill). 
4. Opposed-platform blade core, flat type (97KSL-BE6-21; Fill). 
5. Single-platform blade core, flat type (97KSL-BE6-24; B701). 
6. Single-platform blade core, flat type (97KSL-BE7-39; B702). 
7. Single-platform flake core, prism type (97KSL-BE6-21; Fill). 
8. Single-platform blade core, prism type (97KSL-BE7-38; B701). 
9. Multiple-platform core, unifacial type (97KSL-BE7-40; B701). 
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Fig. 11.41 Chalcolithic flint artifacts from Level 7 of Sector B. 
1. Denticulate, Type 1 (97KSL-BE7-38; B701). 
2. Denticulate, Type 4 (97KSL-BE6-21; Fill). 
3. Denticulate, Type 3 (97KSL-BE7-39; B702). 
4. Scraper, Type 4 (97KSL-BE6-21; Fill). 
5. Borer, Type 1 (97KSL-BE7-39; B702). 
6. Retouched blade, Type 4 (97KSL-BE6-21; Fill). 
7. Borer, Type 1 (97KSL-BE6-23; Fill). 
8. Borer, Type 3 (97KSL-BE6-23; Fill). 
9. Borer, Type 5 (97KSL-BE6-21; Fill). 
10. Retouched blade, Type 2 (97KSL-BE5-13; B704). 
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Fig. 11.42 Chalcolithic flint artifacts from Level 7 of Sector B. 
1. Burin, Type 3 (97KSL-BE6-27; B704). 
2. Burin, Type 1 (97KSL-BE6-27; B704). 
3. Pick, Type 1 (97KSL-BE6-27; B704). 
4. Rod (97KSL-BE6-27; B704). 
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Fig. 11.43 Chalcolithic flint artifacts from Level 7 of Sector B. 
1. Sickle element, Type 1 (97KSL-BE7-38; B701). 
2. Sickle element, Type 1 (97KSL-BE6-23; Fill). 
3. Sickle element, Type 1 (97KSL-BE7-38; B701). 
4. Sickle element, Type 1 (97KSL-BE6-21; Fill). 
5. Sickle element, Type 3, shape-defined (97KSL-BE7-40; B701). 
6. Sickle element, Type 2 (97KSL-BE7-39; B702). 
7. Sickle element, Type 3 (97KSL-BE7-38; B701). 
8. Sickle element, Type 3 (97KSL-BE6-21; Fill). 
9. Sickle element, Type 3 (97KSL-BE6-27; B704). 



Fig. 11.44 Chalcolithic flint artifacts from Level 6 of Sector B. 
1. Single-platform flake core, prism type (96KSL-BD7-51; B608). 
2. Denticulate, Type 3 (96KSL-BD7-51; B608). 
3. Rod (97KSL-BE7-34; B609). 
4. Burin, Type 2 (97KSL-BE7-27; B610). 
5. Sickle element, Type 5 (97KSL-BE5-3; Fill). 
6. Sickle element, Type 2 (96KSL-BD7-52; B607). 
7. Sickle element, Type 2 (96KSL-BD7-52; B607). 
8. Sickle element, Type 5 (96KSL-BD7-52; B607). 
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Fig. 11.45 Chalcolithic flint artifacts from Level 5 of Sector B. 
1. Single-platform blade core, prism type (97KSL-BD6-29; B502). 
2. Multiple-platform flake core, unifacial type (96KSL-BD7-47; B504). 
3. Change-of-orientation flake core, bifacial type (96KSL-BD7-48; B504). 
4. Denticulate, Type 1 (97KSL-BD6-29; B502). 
5. Denticulate, Type 1 (96KSL-BD7-48; B504). 
6. Scraper, Type 6 (96KSL-BE7-24; B505). 
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Fig. 11.46 Chalcolithic flint artifacts from Level 5 of Sector B. 
1. Retouched blade, Type 1 (97KSL-BD6-19; Fill). 
2. Retouched blade, Type 4 (97KSL-BD6-19; Fill). 
3. Retouched blade, Type 1 (96KSL-BD7-48; B504). 
4. Retouched blade, Type 6 (96KSL-BE7-24; B505). 
5. Borer, Type 4 (96KSL-BD7-47; B504). 
6. Sickle element, Type 2 (96KSL-BD7-47; B504). 
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Fig. 11.47 Chalcolithic flint artifacts from Level 4 of Sector B. 
1. Change-of-orientation flake core, globular type (96KSL-BD7-45; Fill). 
2. Borer, Type 4 (96KSL-BD7-41; Fill). 
3. Single-platform blade core, prism type (95KSL-BE6-2; Fill). 
4. Borer, Type 2 (96KSL-BD7-45; Fill). 
5. Borer, Type 1 (96KSL-BD7-45; Fill). 
6. Denticulate, Type 1 (96KSL-BD7-42; Fill). 
7. Notch, Type 2 (96KSL-BD7-42; Fill). 
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Fig. 11.48 Chalcolithic flint artifacts from Level 4 of Sector B. 
1. Notch, Type 1 (96KSL-BD7-39; Fill). 
2. Scraper, Type 4 (96KSL-BD7-39; Fill). 
3. Retouched blade, Type 6, Canaanean (95KSL-BD6-17; Fill). 
4. Sickle element, Type 1 (96KSL-BD6-18; Fill). 
5. Sickle element, Type 1 (96KSL-BD7-45; Fill). 
6. Sickle element, Type 1 (96KSL-BD7-44; Fill). 
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Fig. 11.49 Chalcolithic flint artifacts from Level 3 of Sector B. 
1. Single-platform flake core, flat type (95KSL-BD7-19; B303). 
2. Single-platform flake core, flat type (95KSL-BD7-12; Fill). 
3. Scraper, Type 4 (95KSL-BD7-12; Fill). 
4. Scraper, Type 4 (95KSL-BD7-20; B303). 
5. Burin, Type 1 (95KSL-BD7-14; Fill). 
6. Sickle element, Type 1, Canaanean (95KSL-BD7-20; B303). 
7. Sickle element, Type 2 (95KSL-BD7-20; B303). 
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Fig. 11.50 Chalcolithic flint artifacts from Level 2 of Sector B. 
1. Multiple-platform flake core, unifacial type (95KSL-BD7-11; B201). 
2. Scraper, Type 4 (95KSL-BD7-11; B201). 
3. Borer, Type 6 (95KSL-BD7-11; B201). 
4. Notch, Type 3 (95KSL-BD7-11; B201). 
5. Notch, Type 5 (95KSL-BD7-11; B201). 
6. Sickle element, Type 6, Canaanean (95KSL-BD6-8; B201). 
7. Sickle element, Type 6, Canaanean (95KSL-BD6-10; Fill). 
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Fig. 11.51 Chalcolithic flint artifacts from Level 1 of Sector B. 
1. Single-platform flake core, flat type (95KSL-BD7-4; B101). 
2. Single-platform flake core, flat type (95KSL-BD7-8; B103). 
3. Scraper, Type 4 (95KSL-BD7-8; B103). 
4. Borer, Type 3 (95KSL-BD7-4; B101). 
5. Borer, Type 1 (95KSL-BD7-5; Fill). 
6. Sickle element, Type 1 (95KSL-BD6-6; B103). 
7. Retouched flake, Type 1 (95KSL-BD6-6; B103). 
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Fig 11 52 Chalcolithic obsidian artifacts from Sector A. 
1. Single-platform blade core (97KSL-AE5-52; Fill; Level 14) 
2 Unretouched blade, pressure flaked (95KSL-AF5-19; Fill; Level'14). 
3. Unretouched blade, pressure flaked (95KSL-AF5-8, Fill; Level 13, 
4. Splintered piece, Type2, pressure flaked ̂ K S L ^ ^ ^ ^ ^ I Z ) . 
5. Sickle element, shape-defined, Type 3, pressure ̂ ked(95KSL-AF4-6, Fill, Level 12). 
6 Unretouched blade, pressure flaked (97KSL-AE4-25; 1101; Level 11). 
?8 SS5S-^« 10B10; Level 10, 
9 mnc7edbZe, pressure flaked (97KSL-AE5-18; 10A05; Level 10) 
10 Unretouched blade, pressure flaked (96KSL-AE4-16; 10A08; Level 10) 
11. Unretouched blade, pressure flaked (96KSL-AE4-10 10A08 Level 10 
12 Unretouched blade, pressure flaked (97KSL-AE5-25; 10B13, Level 10. 

14 Unretouched blade, pressure flaked (95KSL-AD5-59, 503 Level 5) 
15. Unretouched blade, pressure flaked (95KSL-AD5-39; 402; Level 4). 

Chalcolithic flaked 



Fig. 11.53 Chalcolithic obsidian artifacts from Sector B. 
1. Unretouched blade, pressure flaked (97KSL-BE5-12; Fill; Level 7). 
2. Core-edge element, hard-hammer flaked (97KSL-BE6-20; Fill; Level 6). 
3. Unretouched flake, hard-hammer flaked (97KSL-BE6-22; B601; Level 6). 
4. Unretouched flake, hard-hammer flaked (97KSL-BE6-22; B601; Level 6). 
5. Unretouched blade, pressure flaked (97KSL-BE5-3; Fill; Level 6). 
6. Unretouched flake, hard-hammer flaked (96KSL-BD7-51; B608; Level 6). 
7. Single-platform blade core (95KSL-BD6-19; Fill; Level 5). 
8. Unretouched blade, pressure flaked (96KSL-BE7-11; Fill; Level 4). 
9. Unretouched flake, hard-hammer flaked (96KSL-BD7-55; Fill; Level 5). 
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PI. 11.1 Chalcolithic flint artifacts from Tell Kosak Shamali. 
1. Change-of-orientation flake core, globular type, L: 6.6cm (cf. Fig. 11.38: 2). 
2. Change-of-orientation flake core, globular type, L: 5.7cm (cf. Fig. 11.39: 1). 
3. Single-platform flake core, flat type, L: 4.8cm (cf. Fig. 11.38: 1). 
4. Single-platform flake core, prism type, L: 4.2cm (cf. Fig. 11.38: 3). 
5. Single-platform flake core, flat type, L: 7.7cm (cf. Fig. 11.39: 2). 
6. Change-of-orientation flake core, globular type, L: 5.6cm (cf. Fig. 11.38: 4). 
7. Single-platform blade core, prism type, L: 5.8cm (cf. Fig. 11.11:5). 
8. Single-platform blade core, flat type, L: 6.4cm (cf. Fig. 11.15: 3). 
9. Single-platform blade core, prism type, L: 8.5cm (cf. Fig. 11.15: 2). 
10. Opposed-platform flake core, bifacial type, L: 4.9cm (cf. Fig. 11.29: 1). 
11. Change-of-orientation blade core, bifacial type, L: 2.3cm (cf. Fig. 11.25: 2) 
12. Single-platform blade core, prism type, L: 2.3cm (cf Fig. 11.23: 5). 

13. Denticulate, Type 1, L 
14. Denticulate, Type 1, L 
15. Denticulate, Type 1, L 
16. Denticulate, Type 1, L 
17. Denticulate, Type 3, L 
18. Denticulate, Type 2, L 

7.8cm (97KSL-AE4-34; 10A20; Level 10 of Sector A). 

9.5cm (cf. Fig. 11.25: 
7). 7.7cm (cf. Fig. 11.21 

8.5cm (cf. Fig. 11.36. 
7.2cm (cf. Fig. 11.19. 
5.5cm (cf. Fig. 11.21. 
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PI. 11.2 Chalcolithic flint artifacts from Tell Kosak Shamali. 
1. Denticulate, Type 4, L: 5.8cm (cf. Fig. 11.19: 5) 
2. Denticulate, Type 4, L: 8.5cm (cf. Fig. 11.36: 4) 
3. Denticulate, Type 3, L: 5.7cm (cf. Fig. 11.19: 7) 
4. Denticulate, Type 4, L: 6.6cm (cf. Fig. 11.13: 2) 
5. Denticulate, Type 3, L: 9.8cm (cf. Fig. 11.37:6) 
6. Denticulate, Type 3, L: 5.6cm (cf. Fig. 11.13: 1) 
7. Notch, Type 1, L: 7.5cm (cf. Fig. 11.35: 4) 
8. Notch, Type 1, L: 5.1cm (cf. Fig. 11.21: 3) 
9. Notch, Type 1, L: 7.1cm (cf. Fig. 11.37:4) 
10. Notch, Type 1, L: 4.4cm (cf. Fig. 11.16: 4) 
11. Notch, Type 2, L: 3.6cm (cf. Fig. 11.36: 1) 
12. Notch, Type 3, L: 5.5cm (cf. Fig. 11.19: 6) 
13. Notch, Type 4, L: 10.3cm (cf. Fig. 11.35: 5) 
14. Notch, Type 3, L: 5.5cm (cf. Fig. 11.13: 3). 
15. Notch, Type 3, L: 6.9cm (cf. Fig. 11.37:3) 
16. Notch, Type 4, L: 5.0cm (cf. Fig. 11.21: 4) 
17. Notch, Type 5, L: 6.4cm (cf. Fig. 11.36: 2) 
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PI. 11.3 Chalcolithic flint artifacts from Tell Kosak Shamali. 
1. Scraper, Type 1, L: 8.2cm (cf. Fig. 11.16:1) 
2. Scraper, Type 3, L: 5.4cm (cf. Fig. 11.13:4) 
3. Scraper, Type 1, L: 7.2cm (cf. Fig. 11.37: 5) 
4. Borer, Type 1, L: 7.7cm (cf. Fig. 11.29: 2) 
5. Borer, Type 1, L: 5.4cm (cf. Fig. 11.14: 1) 
6. Borer, Type 1, L: 4.8cm (cf. Fig. 11.47:5) 
7. Borer, Type 3, L: 3.5cm (cf. Fig. 11.20: 2) 
8. Borer, Type 1, L: 4.1cm (cf. Fig. 11.20: 3) 
9. Borer, Type 4, L: 4.8cm (cf. Fig. 11.26: 1) 
10. Retouched blade, Type 4, L: 3.6cm (cf. Fig. 11.41:6) 
11. Scraper, Type 4, L: 5.2cm (cf. Fig. 11.41:4) 
12. Rod, L: 6.0cm (cf. Fig. 11.42: 4) 
13. Denticulate, Type 1, L: 5.1cm (cf. Fig. 11.41:1) 
14. Denticulate, Type 4, L: 7.1cm (cf. Fig. 11.41: 2) 
15. Burin, Type 1, L: 4.3cm (cf. Fig. 11.8: 6) 
16. Burin, Type 1, L: 5.5cm (cf. Fig. 11.20: 4) 
17. Burin, Type 6, L: 4.0cm (cf. Fig. 11.14: 2) 
18. Sickle element, Type 6, Canaanean, L: 5.1cm (cf. Fig. 11.50: 6) 
19. Retouched flake, Type 1, L: 4.9cm (cf. Fig. 11.51:7) 



Pl.11.4 Flint embedded Chalcolithic sickle from Tell Kosak Shamali. 
1. Flint embedded sickle, L: 33.4cm (cf. Fig. 11.17). 
2. Sickle element, Type 1, L: 8.6cm (cf. Fig. 11.18: 1). 
3. Sickle element, Type 3, L: 4.4cm (cf. Fig. 11.18: 2). 
4. Sickle element, Type 1, L: 6.6cm (cf. Fig. 11.18: 3). 
5. Sickle element, Type 1, L: 7.1cm (cf. Fig. 11.18: 4). 
6. Sickle element, Type 1, L: 7.7cm (cf. Fig. 11.18: 5). 
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Pl.11.5 Chalcolithic flint and obsidian artifacts from Tell Kosak Shamali. 
1. Hoe-shaped tool, L: 20.0cm (cf. Fig. 11.27). 
2. Pick, Type 2, L: 10.9cm (cf. Fig. 11.30: 1). 
3. Pick, Type 2, L: 7.6cm (96KSL-AE6-2; Fill; Level 7 of Sector A). 
4. Biface, L: 8.5cm (cf. Fig. 11.28: 7) 
5. Chopper, L: 12.0cm (cf. Fig. 11.26: 6). 
6. Crested blade, L: 9.7cm (96KSL-AE4-16-66; 10A08; Level 10 of Sector A). 
7. Scraper, Type 6, L: 14.0cm (cf. Fig. 11.13: 5). 
8. Flake, obsidian, L: 9.4cm (cf. Fig. 11.53: 9). 
9. Unretouched blade, pressure flaked, obsidian, L: 5.9cm (cf. Fig. 11.52: 6). 
10. Sickle element, shape-defined, Type 3, pressure flaked, obsidian, L: 5.2cm (cf. Fig. 11.52: 5). 
11. Splintered piece, Type 2, pressure flaked, obsidian, L: 4.2cm (cf. Fig. 11.52: 4). 
12. Truncated blade, pressure flaked, obsidian, L: 2.7cm (cf. Fig. 11.52: 9). 
13. Unretouched blade, pressure flaked, obsidian, L: 1.9cm (cf. Fig. 11.52: 10). 
14. Splintered piece, Type 2, pressure flaked, obsidian, L: 2.6cm (cf. Fig. 11.52: 8). 
15. Exhausted core, obsidian, L: 1.2cm (cf. Fig. 11.52: 7). 
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CHAPTER 12 Element contents determined by ICP-AES and ICP-MS at Grenoble on nine obsidian 
artifacts from Tell Kosak Shamali: 
Results and inferences on provenance 
Ludovic Bellot-Gurlet, Gerard Poupeau and Celine Bressy 

12.1 Introduction 

Results for trace elements including REE ob

tained by ICP-MS are presented in Table 12.1, 

and for major elements measured by ICP-AES 

in Table 12.2. They were obtained using the 

protocols described in Bellot-Gurlet (1998) and 

Bellot-Gurlet and others (1999). For provenance 

determination w e compared the data on 

artifacts with those previously obtained in our 

laboratory on obsidian samples from various 

sources. 

12.2 Comments on trace element 
contents 

The data are conventionally presented in dia

grams of normalized element abundances (e.g. 

Poidevin 1998; Chataigner et al. 1998). The 

norm selected is the composition of the primi

tive earth mantle as given by Sun and M c D o -

naugh (1989). 

In Fig. 12.1, the compositions of the nine arti

facts are presented. It is clear that three compo

sitional groups are present with respectively six, 

two and one samples. 

In Fig. 12.2, the compositions of the six artifacts 

defining the most important group: BE7-11, 

AE4-16, AF5-8, AD5-39, AD4-28-28 and B D 7 -

51 are reported. These artifacts present a 

peralcaline affinity of the "Bingol-A"-type 

compositional group of Cauvin and others 

(1986, 1991). 

This source compositional group includes geo

logical obsidians from the Bingol region (Orta 

D u z and Qavu§lar source areas; Cauvin et al. 

1986, 1991) and from the Nemrut Dag volcano, 

the only known prealcaline sources in Eastern 

Anatolia, which cannot be discriminated on the 

basis of their trace element contents (Poidevin 

1998). This appears in Fig. 12.2 where w e 

plotted our data on two peralcaline Bingol sam

ples (one from Orta D u z and one from C a v u§-

lar) and five Nemrut Dag samples (three from 

the inside of the caldera, two from the south 

flank). 

It also appears that the artifacts in this peralca

line group cannot be distinguished from the 

source samples presented. Thus, trace element 

data allows one to claim that these 

"archaeological" obsidians must come either 

from the Bingol region or the Nemrut Dag vol-

In Fig. 12.3, the composition of artifacts A E 4 -

10 and A D 5-59 is compared to that of two geo

logical samples from the Bingol region (respec

tively: Qatak and Ala Tepe source areas) be

longing to the "Bingol-B"-type compositional 

group of Cauvin and others (1986, 1991) with a 

calco-alcaline affinity. T h e artifacts clearly 

belong to this group and therefore these 

obsidians come from one of the three source 

areas of the Bingol region which provide calco-

alcaline obsidians: Ala Tepe, Catak, or Cavusjar. 

In Fig. 12.4 are reported the compositions of ar

tifact AF5-19 and of source samples from the 

Gollii Dag massif. The nine Gollii Dag sam

ples, which come respectively from Kayirli East 

(six samples) and Komiircu (three samples), be

long to the "Gollii D a g East" geochemical 

group (Poidevin 1998). As shown in this figure, 

artifact AF5-19 pertains to this geochemical 

group and therfore comes from the Komurcti 

or Kayirli East sources, known for the good 

knapping quality of their obsidians. 
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Table 12.1 Trace element content for the nine artifacts with their compositional source group attribution. 

Compositional 

group 

Sample 

Elements (ppm) 

Co 
Rb 
Sr 
Y 
Zr 
Nb 
Cs 
Ba 
La 
Ce 
Pr 
Nd 
Sm 
Eu 
Gd 
Tb 
Dy 
Ho 
Er 
Yb 
Lu 
Hf 
Ta 
W 
Pb 
Th 
U 

Bingol-B 

AE4-10 

1.103 

219.65 

43.982 

31.245 

352.17 

18.941 

10.616 

374.53 

36.546 

69.502 

7.173 

23.431 

4.324 

0.462 

4.443 

0.761 

4.385 

0.952 

2.920 

3.247 

0.525 

8.522 

1.81 

3.728 

26.98 

25.299 

8.664 

AD5-59 

1.094 

221.16 

41.957 

30.753 

344.03 

19.361 

10.856 

375.5 

36.737 

71.411 

7.309 

23.759 

4.354 

0.451 

4.433 

0.751 

4.388 

0.962 

2.904 

3.303 

0.512 

8.500 

1.946 

3.935 

27.535 

26.218 

8.885 

Gollii 
Dag East 

AF5-19 

0.105 

189.95 

12.109 

22.129 

80.042 

25.585 

7.804 

165.47 

22.629 

44.299 

4.334 

13.182 

2.628 

0.155 

2.796 

0.501 

2.976 

0.649 

1.955 

2.249 

0.343 

3.173 

2.446 

3.157 

21.807 

20.837 

8.015 

AE4-16 

0.035 

213.53 

0.732 

132.02 

1201.0 

54.024 

12.402 

5.315 

82.01 

176.32 

21.111 

80.511 

17.569 

0.441 

17.853 

3.424 

20.284 

4.387 

12.586 

12.476 

1.91 

27.000 

3.904 

4.585 

32.469 

26.375 

9.786 

AD5-39 

0.058 

219.98 

1.031 

149.87 

1337.1 

61.462 

14.093 

4.49 

87.483 

189.57 

22.527 

85.897 

19.033 

0.559 

19.48 

3.816 

23.124 

5.004 

14.412 

14.012 

2.09 

30.639 

4.818 

5.463 

35.33 

28.888 

10.943 

Bingol-A 

AD4-28-28 

0.025 

203.43 

0.907 

134.19 

1303.1 

64.734 

7.325 

1.666 

84.172 

182.64 

21.698 

81.42 

17.829 

0.364 

17.825 

3.435 

20.586 

4.454 

12.888 

12.828 

1.949 

28.88 

4.323 

3.635 

26.566 

23.671 

7.665 

BD7-51 

0.022 

203.48 

0.291 

132.08 

1273.9 

69.245 

6.859 

4.171 

85.172 

184.55 

21.835 

81.788 

17.723 

0.355 

17.988 

3.351 

20.201 

4.388 

12.631 

12.555 

1.922 

27.812 

4.619 

3.724 

26.054 

23.388 

7.708 

BE7-11 

0.017 

209.01 

0.375 

135.21 

1316.5 

66.799 

7.300 

3.931 

84.996 

183.99 

21.766 

81.95 

17.892 

0.370 

17.797 

3.491 

20.694 

4.479 

12.895 

12.782 

1.949 

29.065 

4.395 

3.732 

26.956 

23.84 

7.723 

AF5-8 

0.015 

208.2 

0.382 

135.55 

1315.7 

67.163 

7.277 

3.786 

87.371 

188.8 

22.195 

83.639 

18.159 

0.363 

18.301 

3.464 

20.555 

4.471 

12.851 

12.958 

1.944 

28.696 

4.402 

3.789 

27.221 

23.724 

7.678 

Table 12.2 Major element content for the nine artifacts with their compositional source group attribution. 

Compositional 
group 

Sample 

Oxydes(%) 

AI2O3 

Fe203 

MnO 
MgO 
CaO 
Na20 
K2O 
TiQ2 

Bingol-B 

AE4-10 AD5-59 

14.78 14.20 

2.02 1.92 

0.042 0.039 

0.154 0.160 

0.734 0.701 

4.91 4.82 

5.05 4.99 

0.211 0.193 

Gollii 
Dag East 

AF5-19 

12.55 

0.85 

0.063 

0.040 

0.429 

4.02 

4.37 

0.061 

Bingol-A 

AE4-16 AD5-39 AD,4;28" BD7-51 BE7-11 AF5-8 
Zo 

10.99 10.71 10.92 11.18 11.39 11.73 

4.27 4.37 3.04 3.09 3.10 3.13 

0.079 0.076 0.055 0.092 0.061 0.062 

0.004 0.006 0.001 0.001 0.001 0.001 

0.199 0.182 0.080 0.185 0.171 0.182 

5.25 5.56 4.95 5.20 5.00 5.07 

4.63 4.40 4.84 4.53 4.70 4.46 

0.207 0.202 0.150 0.156 0.156 0.162 

Table 12.3 Summary of provenances for the nine Tell Kosak Shamali artifacts. 

Samples 

AE4-10 

AD5-59 

AF5-19 

AE4-16 

AD5-39 

AD4-28-28 

BD7-51 

BE7-11 

AF5-8 

Provenances 

Bingol calco-alcaline sources: Ala Tepe, (Jatak, and/or Cavulsjar 

Gollii Dag East obsidians: Komurcii or Kayirli East sources 

Bingol peralcaline sources (Orta Duz and/or Qavu§lar) and/or obsidians from the 

caldera of Nemrut Dag volcano 

Bingol peralcaline sources (Orta Duz and/or Cavuglar) and/or obsidians from the 

South flank of Nemrut Dag volcano 



12.3 Comments on major element 
contents 

As proposed by Poidevin (1998) it may be 

possible to discriminate Nemrut Dag obsidians 

from Bingol peralcaline artifacts on the basis of 

C N K / A vs. N K / A diagrams (Fig. 12.5), which 

illustrate the degree of peralcalinity of samples. 

A m o n g our seven N e m r u t D a g and Bingol 

peralcalines geological samples analyzed, 

Nemrut Dag caldera lake obsidians are in the 

upper part of the diagram, South Nemrut Dag 

ones in the lower part, and Bingol obsidians are 

in between, with one N e m r u t D a g 

"undetermined" caldera sample (sample A G 3 6 

of Innocenti et al. 1976). T h e same kind of 

discrimination can be also illustrated by the Al 

vs. Fe binary diagram of Fig. 12.6 where again 

lake and South Nemrut Dag geological samples 

are reported in two areas distinct from the 

Bingol and the Nemrut Dag "undetermined" 

caldera obsidian. 

Our six peralcalines artifacts illustrate the 

limits of these discriminations between these 

obsidians with very similar compositions. 

Indeed artifacts AE4-16 and AD5-39 seem 

clearly to belong to the "Bingol domain" (Figs. 

12.5 and 12.6), but the other artifacts slip 

towards South N e m r u t D a g characteristics. 

T h u s with the available analyses it is not 

possible to fix the precise limits of each group 

and therefore insure a provenance for all 

peralcaline obsidians. Thus for artifacts A D 4 -

28-28, BD7-51, BE7-11 and AF5-8, we can only 

propose an attribution to peralcaline obsidians 

from either Bingol or South Nemrut Dag. 

For compositions close to Bingol peralcaline 

obsidians, because a caldera-lake composition 

has never been observed to date for Near 

Eastern artifacts (see compilation by Chataigner 

1998) and because of the difficult access to the 

inside of the Nemrut D a g caldera, one may 

guess for these samples a more probable Bingol 

area origin. 

from (see Table 12.3): 

- the South flank of the Nemrut Dag volcano 

and/or the peralcaline obsidians of the Bingol 

area (Orta D u z and/or Qavul§lar) for four 

artifacts: BE7-11, AF5-8, BD7-51, and A D 4 -

28-28, 

- the Nemrut Dag volcano or rather (see above) 

the Bingol sources of peralcine obsidians (Orta 

D u z and/or Cavulslar) for two artifacts: A E 4 -

16 and AD5-39, 

- the Bingol sources of calco-alcaline obsidians 

(Ala Tepe and/or Catak and/or Cavulslar) for 

two artifacts: AE4-10 and AD5-59, 

- the Komurcii or Kayirli East sources in the 

Gollii Dag massif for the last one: AF5-19. 

12.4 Conclusions on provenance 

From ICP data, the source material of the 

analyzed artifacts might come respectively 
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Fig. 12.1 Primitive mantle normalized diagram for the nine artifacts. 
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Fig. 12.2 Primitive mantle normalized diagram for the six artifacts which present a Bingol-A composition. 

Nine obsidian artifacts - \ \ 7 



: i i i i i i i i i i i i i i i — i — i — i — i — i — i — i — i — i — i — r 

_ i i i i i i i i i i i i i i i i i i i i i i i i i i i 

Cs Rb Ba Th U K Nb Ta La Ce Pb Pr Sr Nd Zr Hf Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu 

Fig. 12.3 Primitive mantle normalized diagram for the two artifacts which present a Bingol-B composition. 
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Fig. 12.4 Primitive mantle normalized diagram for the artifacts which present a Gollii Dag East composition. 
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Chalcolithic smeared stones from Tell Kosak Shamali 
Top: Collared smearer (cf Fig. 13.12: 15). Note red pigments at the bottom end. 
Bottom: Mortar on slab (cf. Fig. 13.18: 3). Note yellowish red pigments in the central depression. 
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CHAPTER 13 Functional and morphological observations on the Chalcolithic grinding stones 
from Tell Kosak Shamali 
Yoshihiro Nishiaki 

13.1 Introduction 

Over 2300 grinding stones comprise the collec

tion to be described in this chapter (Table 13.1). 

Grinding stones of the Near East have received 

attention from lithic analysts particularly in re

lation to study of the emergence and develop

ments of food processing in the earlier Neolith

ic periods. Typological variation is accordingly 

well defined for the Neolithic grinding stone 

assemblages (e.g. Wright 1992; Gopher and Or-

relle 1997; Mazlowski 1995), but less so for ma

terials of later periods. The detailed databases 

available for the Chalcolithic grinding stones 

from the Jazireh or northern Mesopotamia are 

still limited, and largely confined to those from 

Iraq (e.g. Furuyama 1970; Jasim 1985). Presen

tation of the large collection from Tell Kosak 

Shamali, perhaps one of the largest to have 

been reported from a Chalcolithic site in North 

Syria, should be useful to fill this geographical 

and chronological gap in our knowledge of 

Chalcolithic grinding stones of the Near East. 

In the following, the grinding stones are exam

ined on functional and morphological grounds. 

It will be shown that the assemblages consist of 

items utilized for a wide range of activities, not 

only for grain processing, but also for other ac

tivities including notably pottery production. 

As they were derived from a long sequence 

from the earliest Northern Ubaid to the Middle 

Uruk, a preliminary stratigraphic analysis will 

also be attempted to understand the chronolog

ical changes of the grinding stone industries 

over these periods. 

13.2 Method of analysis 

Table 13.1 shows a general breakdown of the 

grinding stone materials by levels. Beside frag

mentary pieces unsuitable for detailed analysis, 

the materials were classified into six major 

groups. The first group, or the most c o m m o n 

one is the handstones, thought to have been 

used as tools held in hand(s) to grind, polish or 

pound other materials. The second group, on 

the other hand, represents stone objects that are 

considered to have functioned as passive tools 

or anvils. The third group of stone tools is re

ferred to as miscellaneous objects, consisting of 

small, well-shaped objects such as polished celts 

and chisels. Stone beads, ornamental pieces and 

spindle whorls are excluded, however, since 

these are dealt with in the chapter of small 

finds (Chapter 15, this volume). Each of these 

groups was further subdivided according to 

their traceological and morphological features. 

The fourth group corresponds to a particular 

kind of stone used as building material, door 

sockets. The remaining two groups of stones 

are those with no clear manufacturing traces: 

pigments and water-worn stones. These are 

manuports or natural stones brought into the 

settlement probably by the Chalcolithic people 

for some use. Pigments are represented by 

manganese and hematite pebbles, used almost 

certainly for painting of other materials like 

pottery and clay objects. The "water-worn 

stones" represent the rest of the unmodified 

natural stones. Many of them are small river 

pebbles with well-polished surfaces probably 

resulting from non-human agencies. Pebbles 

with similar polished surlaces are abundantly 

found in natural conditions on the nearby river 

banks ot the Euphrates and Sarine, or even in 

fluvial gravel deposits of the terrace on which 

the mound of Tell Kosak Shamali is situated 

(Oguchi 2001: 20, Figs. 1.30 and 1.31). The 

"polish" may also have been caused by human 

use, but its precise identification was difficult 

especially on small pebbles. In the present 

study, all the doubtful stones were grouped into 

this category. 
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Table 13.1 Grinding stones from the Chalcolithic levels of Tell Kosak Shamali. 

Sector A Level 

17 16 Mixed Total 

Handstones 

Grinders/polishers 

Smoothers 

Pounders 

Pestles 

Smearers 

L o w e r stones 

Grinding slabs 

Mortars 

Palettes 

Others 

1 

(1) 

(0) 

(0) 

(0) 

(0) 

0 

(0) 

(0) 

(0) 

(0) 

7 

(2) 

(0) 

(D 
(1) 

(3) 

2 

(0) 

(0) 

(2) 

(0) 

34 

(16) 

(7) 

(2) 

(2) 

(7) 

6 

(D 
(1) 

(3) 

(1) 

70 

(37) 

(8) 

(13) 

(2) 

(10) 

6 

(D 
(1) 

(4) 

(0) 

123 

(61) 

(28) 

(14) 

(4) 

(16) 

20 

(5) 

(4) 

(10) 

(1) 

56 

(15) 

(25) 

(5) 

(1) 

(10) 

4 

(2) 

(0) 

(2) 

(0) 

58 

(12) 

(25) 

(9) 

(2) 

(10) 

0 

(0) 

(0) 

(0) 

(0) 

115 

(49) 

(25) 

(24) 

(4) 

(13) 

19 

(5) 

(4) 

(3) 

(7) 

48 

(19) 

(14) 

(9) 

(5) 

(D 
4 

(1) 

(0) 

(2) 

(D 

53 

(28) 

(8) 

(9) 

(2) 

(6) 

7 

(2) 

(D 
(2) 

(2) 

99 

(59) 

(16) 

(9) 

(7) 

(8) 

3 

(0) 

(0) 

(1) 

(2) 

37 

(16) 

(6) 

(7) 

(3) 

(5) 

6 

(2) 

(1) 

(3) 

(0) 

26 

(13) 

(5) 

(3) 

(0) 

(5) 

5 

(4) 

(1) 

(0) 

(0) 

94 

(44) 

(10) 

(28) 

(4) 

(8) 

18 

(3) 

(4) 

(8) 

(3) 

14 

(4) 

(4) 

(6) 

(0) 

(0) 

1 

(0) 

(0) 

(1) 

(0) 

14 

(7) 

(D 
(0) 

(D 
(5) 

1 

(0) 

(0) 

(1) 

(0) 

17 

(8) 

(2) 

(0) 

(4) 

(3) 

0 

(0) 

(0) 

(0) 

(0) 

8 

(3) 

(2) 

(0) 

(3) 

(0) 

1 

(0) 

(0) 

(1) 

(0) 

21 

(4) 

(12) 

(0) 

(2) 

(3) 

1 

(0) 

(0) 

(D 
(0) 

895 

(398) 

(198) 

(139) 

(47) 

(U3) 

104 

(26) 

(17) 

(44) 

(17) 

Miscellaneo 

Pigments 

Water-won 

Fragments 

Total 

us objects 

stones 

0 

0 

2 

10 

13 

0 

0 

0 

3 

12 

1 

0 

11 

11 

63 

3 

0 

17 

33 

129 

3 

0 

45 

53 

244 

1 

0 

35 

22 

118 

0 

0 

25 

28 

111 

2 

2 

65 

56 

259 

0 

1 

14 

29 

96 

2 

0 

32 

47 

141 

0 

0 

60 

29 

191 

2 

0 

56 

11 

112 

0 

0 

11 

10 

52 

2 

0 

39 

17 

170 

0 

0 

3 

9 

27 

0 

0 

8 

3 

26 

0 

0 

0 

2 

19 

0 

0 

5 

3 

17 

0 

0 

3 

6 

31 

16 

3 

431 

382 

1831 

Mixed Total 

Handstones 

Grinders/polishers 

Smoothers 

Pounders 

Pestles 

Smearers 

L o w e r stones 

Grinding slabs 

Mortars 

Palettes 

Others 

Miscellaneous objects 

Pigments 

Water-worn stones 

Fragments 

28 

(16) 

(8) 

(3) 

(0) 

(1) 

0 

(0) 

(0) 

(0) 

(0) 

0 

0 

13 

42 

52 

(25) 

(6) 

(19) 

(2) 

(0) 

1 

(1) 

(0) 

(0) 

(0) 

1 

0 

28 

57 

39 

(20) 

(8) 

(10) 

(0) 

(D 
5 

(4) 

(1) 

(0) 

(0) 

2 

1 

21 

30 

29 

(17) 

(9) 

(3) 

(0) 

(0) 

2 

(1) 

(0) 

(0) 

(1) 

2 

0 

13 

36 

18 

(7) 

(6) 

(4) 

(0) 

(D 
3 

(0) 

(1) 

(2) 

(0) 

0 

0 

6 

13 

6 

(2) 

(2) 

(2) 

(0) 

(0) 

0 

(0) 

(0) 

(0) 

(0) 

0 

1 

1 

8 

14 

(5) 

(5) 

(4) 

(0) 

(0) 

1 

(1) 

(0) 

(0) 

(0) 

0 

0 

6 

14 

pits 

1 

(D 
(0) 

(0) 

(0) 

(0) 

0 

(0) 

(0) 

(0) 

(0) 

0 

0 

0 

2 

15 

(5) 

(8) 

(1) 

(0) 

(1) 

1 

(D 
(0) 

(0) 

(0) 

0 

0 

2 

9 

202 

(98) 

(52) 

(46) 

(2) 

(4) 

13 

(8) 

(2) 

(2) 

(1) 

5 

2 

90 

211 

total 

1097 

(496) 

(250) 

(185) 

(49) 

(117) 

117 

(34) 

(19) 

(46) 

(18) 

21 

5 

521 

593 

% 
46.6 

(21.1) 

(10.6) 

(7.9) 

(2.1) 

(5.0) 

5.0 

(1.4) 

(0.8) 

(2.0) 

(0.8) 

0.9 

0.2 

22.1 

25.2 

% 
88.8 

(40.2) 

(20.2) 

(15.0) 

(4.0) 

(9.5) 

9.5 

(2.8) 

(1.5) 

(3.7) 

(1.5) 

1.7 

-

% 
90.4 

(40.9) 

(20.6) 

(15.2) 

(4.0) 

(9.6) 

9.6 

(2.8) 

(1.6) 

(3.8) 

(1.5) 

% 
100.0 

(45.2) 

(22.8) 

(16.9) 

(4.5) 

(10.7) 

100.0 

(29.1) 

(16.2) 

(39.3) 

(15.4) 

2354 100.0 100.0 100.0 

Specimens of the first three groups were subdi
vided on two levels. They were classified first 
according to traces such as grinding and 
pounding wears, and then further divided by 
their morphological characteristics. The termi
nology to describe each type and shape fol
lowed as far as possible the standard of Wright 
(1992) proposed for the Neolithic grinding 
stones of the southern Levant. However, a 
number of revisions or simplifications were also 

made to adapt to particular situations encoun
tered for the present collection. Terms such as 
"grinders" and "smoothers" may indicate their 
actual use for grinding and smoothing other 
materials, and "hand" and "lower" stones sug
gest their use in a pair. However, these were 
simply employed for the sake of convenience, 
and there is no intention to claim their actual 

use as such. It is in fact extremely difficult or 
even dangerous to specify a particular function 
of a grinding stone from surface traces or shape 
alone. There is admittedly a strong possibility 
that items with similar traceological and mor
phological features were used for different pur

poses. 

Another point of caution to be made regarding 
the following concerns the raw material types. 
D u e to reasons, raw material types for the pres
ent collection were examined only for a limited 
number of specimens. Also, the identification 

was a preliminary one rather than that founded 
on a rigorous scientific basis. The results shown 
in Tables 13.2 and 13.3 thus should be under
stood merely as giving a general impression. 
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Table 13.2 Raw materials for handstones from the Chalcolithic levels of Tell Kosak Shamali (selected sample). 

Grinders 

Globular/polishers 

Spherical 

Loaf 

Cylindrical 

Conical 

Smoothers 

Discoidal 

Crescent 

Bar-shaped 

Spatula-shaped 

Axe-shaped 

Pounders 

Globular 

Discoidal 

Cuboid 

Pestles 

Loaf 

Cylindrical 

Conical 

Smearers 

Globular 

Spherical 

Discoidal 

Collared 

Loaf 

Bar-shaped 

Spatula-shaped 

Total 

Andesite 

34 

22 

2 

9 

1 

0 

3 

2 

0 

1 

0 

0 

12 

10 

1 

1 

10 

6 

4 

0 

24 

9 

0 

8 

0 

5 

2 

0 

83 

% 
16.2 

(16.4) 

(8.7) 

(18.8) 

(20.0) 

3.4 

(3.3) 

(0.0) 

(10.0) 

(0.0) 

(0.0) 

13.5 

(14.5) 

(50.0) 

(5.6) 

34.5 

(50.0) 

(33.3) 

(0.0) 

24.7 

(32.1) 

(0.0) 

(44.4) 

(0.0) 

(14.7) 

(66.7) 

(0.0) 

16.5 

Basalt 

14 

10 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

27 

22 

0 

5 

12 

3 

5 

4 

5 

2 

0 

0 

1 

2 

0 

0 

58 

% 
6.7 

(7.5) 

(0.0) 

(8.3) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

30.3 

(31.9) 

(0.0) 

(27.8) 

41.4 

(25.0) 

(41.7) 

(80.0) 

5.2 

(7.1) 

(0.0) 

(0.0) 

(100.0) 

(5.9) 

(0.0) 

(0.0) 

11.5 

Flint 

5 

3 

1 

0 

1 

0 

2 

2 

0 

0 

0 

0 

16 

6 

1 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

23 

% 
2.4 

(2.2) 

(4.3) 

(0.0) 

(20.0) 

2.3 

(3.3) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(18.0) 

(8.7) 

(50.0) 

(50.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

4.6 

Limestone 

59 

31 

18 

8 

2 

0 

8 

6 

0 

0 

1 

1 

11 

9 

0 

2 

0 

0 

0 

0 

12 

3 

7 

0 

0 

1 

1 

0 

90 

% 
28.1 

(23.1) 

(78.3) 

(16.7) 

(40.0) 

9.1 

(9.8) 

(0.0) 

(0.0) 

(25.0) 

(14.3) 

12.4 

(13.0) 

• (0.0) 

(11.1) 

0.0 

(0.0) 

(0.0) 

(0.0) 

12.4 

(10.7) 

(77.8) 

(0.0) 

(0.0) 

(2.9) 

(ii.i) 

(0.0) 

17.9 

Quartzite 

5 

5 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

% 
2.4 

(3.7) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

4.5 

(4.3) 

(0.0) 

(5.6) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

1.8 

Sandstone 

93 

63 

2 

27 

1 

0 

75 

51 

6 

9 

3 

6 

19 

19 

0 

0 

7 

3 

3 

1 

56 

14 

2 

10 

0 

26 

0 

4 

250 

% 
44.3 

(47.0) 

(8.7) 

(56.3) 

(20.0) 

85.2 

(83.6) 

(100.0) 

(90.0) 

(75.0) 

(85.7) 

21.3 

(27.5) 

(0.0) 

(0.0) 

24.1 

(25.0) 

(25.0) 

(20.0) 

57.7 

(50.0) 

(22.2) 

(55.6) 

(0.0) 

(76.5) 

(0.0) 

(100.0) 

49.6 

Total 

210 

134 

23 

48 

5 

0 

88 

61 

6 

10 

4 

7 

89 

69 

2 

18 

29 

12 

12 

5 

97 

28 

9 

18 

1 

34 

3 

4 

504 

% 
100.0 

(100.0) 

(100.0) 

(100.0) 

(100.0) 

100.0 

(100.0) 

(100.0) 

(100.0) 

(100.0) 

(100.0) 

100.0 

(100.0) 

(100.0) 

(100.0) 

100.0 

(100.0) 

(100.0) 

(100.0) 

100.0 

(100.0) 

(100.0) 

(100.0) 

(100.0) 

(100.0) 

(100.0) 

(100.0) 

100.11 

13.3 Description of the materials 

13.3.1 Handstones 

These comprise the largest group of ground 
stone artifacts from Tell Kosak Shamali (1097 
pieces). Nearly half of the total sample belongs 
to this group (46.8%; Table 13.1; also see Tables 
13.8, 13.10, 13.12, 13.14, and 13.16). In terms of 
secondary wear visible to the naked eye, this 
group is divided into grinders/polishers 
(45.2%), smoothers (22.8%), pounders (16.9%), 
pestles (4.5%), and smearers (10.7%). W h e n 
combined traces of wear are observed on a 
single specimen, the more dominant one was 
adopted as a marker for classification. 

The shape of these handstones is indeed varied, 

reflecting a number of factors including the 
shape of the original blank and the use/manu
facture processes. There is even a possibility 
that their function changed during the course 
of repeated use. The shape often shows a con
tinuous spectrum of changes, from round to 
oval in plan, and from lens-shaped, plano-con
vex to circular in section, for instance. As a 
clear-cut normative division seemed impracti
cal, a schematic system using metric criteria 
was developed for morphological classification. 
As shown in Table 13.4, handstones were 
classed into four major groups according to the 
ratios of length to width (L/W) and width to 
thickness (W/T), determined from the meas
urements of all the complete specimens. Each 
group was then divided by their particular 
shape, the definition of which will be explained 
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Table 13.3 Raw materials for lower stones from the Chalcolithic levels of Tell Kosak Shamali (selected sample). 

Grinding slabs 

Circular, concave 

Circular, convex 

Oblong, concave 

Mortars 

Pitted, pebble 

Pitted, slab 

Multi-pitted, slab 

Hollowed 

Cylindrical 

Palettes 

Edged 

Non-edged 

Others 

Incised 

Slab abrader/palette 

Anvil 

Table 

Andesite 

0 

0 

0 

0 

2 

2 

0 

0 

0 

0 

2 

l 

l 

0 

0 

0 

0 

0 

% 
0.0 

(0.0) 

(0.0) 

(0.0) 

15.4 

(28.6) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

6.5 

(12.5) 

(4.3) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

Basalt 

18 

13 

4 

1 

6 

2 

2 

0 

3 

1 

0 

0 

0 

2 

0 

0 

2 

0 

% 
69.2 

(72.2) 

(66.7) 

(50.0) 

46.2 

(28.6) 

(50.0) 

(0.0) 

(75.0) 

(50.0) 

0.0 

(0.0) 

(0.0) 

11.1 

(0.0) 

(0.0) 

(20.0) 

(0.0) 

Flint 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

% 
0.0 

-

0.(1 

0.0 

-

0.0 

Limestone 

4 

2 

2 

0 

5 

2 

2 

1 

1 

1 

0 

0 

0 

14 

1 

0 

8 

5 

% 
15.4 

(11.1) 

(33.3) 

(0.0) 

38.5 

(28.6) 

(50.0) 

(100.0) 

(25.0) 

(50.0) 

0.0 

(0.0) 

(0.0) 

77.8 

(100.0) 

(0.0) 

(80.0) 

(100.0) 

Quartzite 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

% 
0.0 

0.0 

-
-

0.0 

0.0 

Sandstone 

4 

3 

0 

1 

0 

1 

0 

0 

0 

0 

29 

7 

22 

2 

0 

2 

0 

0 

% 
15.4 

(16.7) 

(0.0) 

(50.0) 

0.0 

(14.3) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

93.5 

(87.5) 

(95.7) 

11.1 

(0.0) 

(100.0) 

(0.0) 

(0.0) 

Total 

26 

18 

6 

2 

13 

7 

4 

1 

4 

2 

31 

8 

23 

18 

1 

2 

10 

5 

% 
100.0 

(100.0) 

(100.0) 

(100.0) 

100.0 

(100.0) 

(100.0) 

(100.0) 

100.0 

(100.0) 

100.0 

(100.0) 

(100.0) 

100.0 

100.0 

(100.0) 

(100.0) 

(100.0) 

Table 13.4 Classification scheme for grinding 
stones from Tell Kosak Shamali. 

LAV <2.0 
(Short) 

LAV > 2.0 
(Long) 

W / T < 2.5 
(Thick) 

Globular 

Spherical 

Cuboid 

Collared 

Cylindrical 

Conical 

Loaf 

W / T ^ 2.5 
(Thin) 

Discoidal 

Crescent 

Bar 

Spatula 

below. This system for morphological classifi
cation is applied to all the functional groups of 
handstones. 

(1) Grinders/polishers 
This category consists of thick handstones 
(W/T *\ 2.5) with grinding or polishing traces 
on at least one wide area. The traces may have 
been derived not only from tool use but also 
from initial shaping of the objects themselves. 
The traces are distributed mostly on limited 
areas of the surface, but are occasionally seen on 
the whole surfaces. The exact uses or materials 
actually ground or polished with these tools are 

yet unknown. Nearly half of the handstones 
were classed into grinders (45.2%; 496/1097; Ta
ble 13.1), for which the following five morpho
logical types were identified. Globular and 
spherical types represent relatively short pieces 
(L/W < 2.0), while loaf, cylindrical and conical 

types are longer (L/W ^ 2.0). 

Globular type (Fig. i3.i; PI. B.L 2-4) 
This type, the most c o m m o n one in the present 
collection throughout the periods (70.0%; 
338/483; Table 13.5), refers to grinders having a 
length/width ratio smaller than 2.0, and a 
width/thickness ratio smaller than 2.5. The 
overall shape is short and thick, hence termed 
globular. In principle, the ground facet(s) are 
visible on a wide and relatively flat area rather 
than at an edge or end of the object (Fig. 13.1). 
About one-third of the total have a plano
convex transverse section. S o m e of the 
specimens also show signs of battering, from ei
ther manufacture or use (Fig. 13.1: 1 and 2). 
Occasionally, a limited amount of flaking was 
applied to modify the original tool blank (Fig. 

13.1:6). 

The maximum diameter varies from less than 
5cm to nearly 20cm. The largest example meas
ures 18.5cm x 16.2cm x 13.8cm (Fig. 13.1: 4). 
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Fig. 13.1 Grinders/polishers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinder/polisher, globular type, basalt (96KSL-AE4-16-2+3; 10A08; Level 10 of Sector A). 
2. Grinder/polisher, globular type, basalt (97KSL-AE5-51-9; 1305; Level 13 of Sector A). 
3. Grinder/polisher, globular type, andesite (96KSL-AE4-14-8; 10A01; Level 10 of Sector A). 
4. Grinder/polisher, globular type, basalt (96KSL-AE4-14-50; 10A01; Level 10 of Sector A). 
5. Grinder/polisher, globular type, andesite (96KSL-BD7-48-3; B504; Level 5 of Sector B). 
6. Grinder/polisher, globular type, andesite, flaked (96KSL-AD6-4; Fill; Level 2 of Sector A). 

Chalcolithic grinding stones 



0 5cm 
I I I I I I 

Fig. 13.2 Grinders/polishers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinder/polisher, spherical type, limestone (97KSL-AD5-117-5; 1304; Level 13 of Sector A). 
2. Grinder/polisher, spherical type, limestone (97KSL-AF5-15; 1306; Level 13 of Sector A). 
3. Grinder/polisher, spherical type, limestone (97KSL-AE5-53-4; 1406; Level 14 of Sector A). 
4. Grinder/polisher, spherical type, limestone (95KSL-BD7-8; B103; Level 1 of Sector B). 
5. Grinder/polisher, spherical type, limestone (95KSL-AE5-11; 709; Level 7 of Sector A). 
6. Grinder/polisher, spherical type, limestone (95KSL-AD5-62; 604; Level 6 of Sector A). 
7. Grinder/polisher, spherical type, limestone (945KSL-AE5-2; 706/707; Level 7 of Sector A). 
8. Grinder/polisher, spherical type, limestone (96KSL-BD7-41; Fill; Level 5 of Sector B). 
9. Grinder/polisher, spherical type, limestone (97KSL-AE5-53; 1406; Level 14 of Sector A). 

T h e raw material use is shown in Table 13.2. 
Relatively soft stones are more popular for 
grinders of this type. About half of them were 
made on sandstone (47.0%), followed by lime
stone (23.1%) and andesite (16.4%). Hard stones 
of basalt (7.5%), quartzite (3.7%) and flint 
(2.2%) were only occasionally used for this tool 
category. 

Spherical type (Fig. i3.2;pi. B.L i) 
Grinders/polishers of this type are m u c h rarer 
than the globular pieces, occupying only 4.8% 

of the handstone collection (23/483; Table 13.5). 
While the metric proportion falls in the range 
of the globular pieces, their distinguishing 

character lies in having highly polished traces 
on the whole surface. The overall shape is rath
er like an egg-shape, but a literally spherical 
ball-like shape also occurs on some examples 
(Fig. 13.2: 9). T h e transverse section is mostly 
circular. Objects resembling these are some
times referred to as sling missiles or bolas (Ja-
sim 1985: 83-84). However, the polishing traces 
may also have come from use rather than man
ufacturing. As mentioned below, some stones 
with a spherical shape clearly retain traces of 

pigment residues from use. 

The maximum length or diameter is between 

2.8cm to 9.4cm, and the average is 5.2cm. Selec-



Fig. 13.3 Grinders I polishers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinder/polisher, loaf type, andesite (95KSL-AF5-21; 1501; Level 15 of Sector A). 
2. Grinder/polisher, loaf type, andesite, hand-held wears at both ends (96KSL-AE5-14; 818; Level 8 of Sector A). 

tion of a particular type of raw material is evi
dent for grinders of this type. About 8 0 % of 
them are m a d e on limestone (78.3%; Table 
13.2). The surface modification is virtually lim
ited to grinding or polishing, and few traces of 
pecking are visible. Apparently round river 
pebbles served as the main source of the blanks. 

Loaf type (Figs. 13.3 & 13.4; PI. B.l: 5-8) 
Loaf-type grinders/polishers, representing a 
relatively elongated version of the globular 
grinders, are the second most c o m m o n type in 
the assemblage (24.0%; 116/483; Table 13.5). 
They have a length/width ratio equal to or 

larger than 2.0, and have a width/thickness 
ratio smaller than 2.5. Many of them have a 
plano-convex transverse section, the flat sur
face of which retains traces of grinding and/or 
polishing. As evident on the specimen of Fig. 
13.3: 2, some show heavily worn surfaces close 
to both ends, most likely due to hand manipu
lation. The striations on the use-surface suggest 
that they were mostly used in a motion perpen
dicular to the longer axis. Specimens indicating 
use on the longer axis are rarely encountered. 
A n example of the latter is a unique specimen 
that has use-surfaces on the sides as well as the 
bottom (Fig. 13.4: 1). Its general shape resem-
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Fig. 13.4 Grinders/polishers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinder/polisher, loaf type, limestone, longitudinal striations on the sides and the back, shoe-
shaped? (95KSL-AE5-6; 709; Level 7 of Sector A). 
2. Grinder/polisher, loaf type, andesite (96KSL-AE4-14-38; 10A01; Level 10 of Sector A). 
3. Grinder/polisher, loaf type, andesite, battered signs on the upper surface 

(97KSL-AE5-53-21; 1406; Level 14 of Sector A). 
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Table 13.5 Handstones from the Chalcolithic levels of Tell Kosak Shamali. 

Type 

Grinders/polishers 

Globular 

Spherical 

Loaf 

Cylindrical 

Conical 

Smoothers 

Discoidal 

Crescent 

Bar-shaped 

Spatula-shaped 

Axe-shaped 

Pounders 

Globular 

Discoidal 

Cuboid 

Pestles 

Loaf 

Cylindrical 

Conical 

Smearers 

Globular 

Spherical 

Collared 

Discoidal 

Loaf 

Bar-shaped 

Spatula-shaped 

Total 

EU1* 

A17-13 

117 

81 

5 

28 

3 

0 

43 

32 

2 

7 

0 

2 

30 

22 

1 

7 

9 

7 

1 

1 

36 

10 

0 

0 

2 

21 

0 

3 

235 

% 
49.8 

(69.2) 

(4.3) 

(23.9) 

(2.6) 

(0.0) 

18.3 

(74.4) 

(4.7) 

(16.3) 

(0.0) 

(4.7) 

12.8 

(73.3) 

(}-}) 

(23.3) 

3.8 

(77.8) 

(11.1) 

(11.1) 

15.3 

(27.8) 

(0.0) 

(0.0) 

(5.6) 

(58.3) 

(0.0) 

(8.3) 

100.0 

EU2 

A12-10 

76 

46 

4 

25 

1 

0 

75 

61 

3 

9 

1 

1 

38 

31 

2 

5 

7 

3 

2 

2 

33 

10 

1 

0 

7 

13 

2 

0 

229 

% 
33.2 

(60.5) 

(5.3) 

(32.9) 

(1.3) 

(0.0) 

32.8 

(81.3) 

(4.0) 

(12.0) 

(1.3) 

(1.3) 

16.6 

(81.6) 

(5.3) 

(B.2) 

3.1 

(42.9) 

(28.6) 

(28.6) 

14.4 

(30.3) 

(3.0) 

(0.0) 

(21.2) 

(39.4) 

(6.1) 

(0.0) 

100.0 

LU1 

A9-7 

106 

77 

6 

22 

1 

0 

38 

27 

1 

7 

1 

2 

27 

22 

1 

4 

14 

12 

2 

0 

15 

2 

1 

1 

0 

8 

2 

1 

200 

% 
53.0 

(72.6) 

(5.7) 

(20.8) 

(0.9) 

(0.0) 

19.0 

(71.1) 

(2.6) 

(18.4) 

(2.6) 

(5.3) 

13.5 

(81.5) 

(3.7) 

(14.8) 

7.0 

(85.7) 

(14.3) 

(0.0) 

7.5 

(13.3) 

(6.7) 

(6.7) 

(0.0) 

(53.3) 

(13.3) 

(6.7) 

100.0 

LU2 

A6-4 

73 

44 

8 

20 

0 

1 

21 

17 

2 

2 

0 

0 

38 

31 

2 

5 

7 

2 

4 

1 

18 

9 

4 

0 

2 

3 

0 

0 

157 

% 
46.5 

(60.3) 

(11.0) 

(27.4) 

(0.0) 

(1.4) 

13.4 

(81.0) 

(9.5) 

(9.5) 

(0.0) 

(0.0) 

24.2 

(81.6) 

(5.3) 

(13.2) 

4.5 

(28.6) 

(57.1) 

(14.3) 

11.5 

(50.0} 

(22.2) 

(0.0) 

(11.1) 

(16.7) 

(0.0) 

(0.0) 

100.0 

TU 

A3-1/B7 

35 

26 

0 

9 

0 

0 

15 

11 

1 

2 

1 

0 

9 

9 

0 

0 

5 

3 

1 

1 

9 

2 

4 

0 

0 

3 

0 

0 

73 

% 
47.9 

(74.3) 

(0.0) 

(25.7) 

(0.0) 

(0.0) 

20.5 

(73.3) 

(6.7) 

(B.3) 

(6.7) 

(0.0) 

12.3 

(100.0) 

(0.0) 

(0.0) 

6.8 

(60.0) 

(20.0) 

(20.0) 

12.3 

(22.2) 

(44.4) 

(0.0) 

(0.0) 

(33.3) 

(0.0) 

(0.0) 

100.0 

PU 

B6-5 

45 

34 

0 

11 

0 

0 

14 

12 

0 

2 

0 

0 

29 

27 

2 

0 

2 

2 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

91 

% 
49.5 

(75.6) 

(0.0) 

(24.4) 

(0.0) 

(0.0) 

15.4 

(85.7) 

(0.0) 

(14.3) 

(0.0) 

(0.0) 

31.9 

(93.1) 

(6.9) 

(0.0) 

2.2 

(100.0) 

(0.0) 

(0.0) 

1.1 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(100.0) 

(0.0) 

100.0 

Uruk 

B4-1 

31 

30 

0 

1 

0 

0 

22 

13 

1 

5 

1 

2 

13 

12 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

67 

% 
46.3 

(96.8) 

(0.0) 

(3.2) 

(0.0) 

(0.0) 

32.8 

(59.1) 

(4.5) 

(22.7) 

(4.5) 

(9.1) 

19.4 

(92.3) 

(0.0) 

(7.7) 

0.0 

-
-

1.5 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(100.0) 

(0.0) 

(0.0) 

100.0 

Total 

483 

338 

23 

116 

5 

1 

228 

173 

10 

34 

4 

7 

184 

154 

8 

22 

44 

29 

10 

5 

113 

33 

10 

1 

11 

49 

5 

4 

1052 

% 
45.9 

(70.0) 

(4.8) 

(24.0) 

(1.0) 

(0.2) 

21.7 

(75.9) 

(4.4) 

(14.9) 

(1.8) 

(3.1) 

17.5 

(83.7) 

(4.3) 

(12.0) 

4.2 

(65.9) 

(22.7) 

(11.4) 

10.7 

(29.2) 

(8.8) 

(0.9) 

(9.7) 

(43.4) 

(4.4) 

(3.5) 

100.0 

: E U : Early Northern Ubaid; L U : Late Northern Ubaid; T U : Terminal Northern Ubaid; P U : Post-Ubaid 

bles that of the shoe-shaped limestone object re
ported from Tell al-'Abr (Fig. 5: 10 in Yamaza-
ki 1999), but this specimen is m u c h larger, 
24.3cm long, 10.3cm wide, and 10.6cm high. 

Although many of the loaf type grinders/pol
ishers are smaller than 10cm long, some reach 
to over 30cm (Fig. 13.3: 1). This probably indi
cates that these stones do not represent a single 
functional type, but were used for diversified 
purposes. The pattern of raw material use very 
m u c h parallels that of the globular grind
ers/polishers (Table 13.2); sandstone cobbles 
were used for about half (56.3%). Andesite 
(18.8%) and limestone (16.7%) were also used 
but in a far smaller frequency. Basalt was only 

occasionally utilized (8.3%). 

Cylindrical type 
The metric proportion of grinders/polishers of 
this type also matches that of the loaf-shaped 
pieces, but they have a cylindrical transverse 
section. They are very rare in the present col

lection (1.0%; 5/483; Table 13.5). Again the 
length is diversified, from 5.5cm to 24.3cm 
long. Limestone, flint and andesite were the 
raw materials (Table 13.2). 

Conical type 
This represents an even rarer type of grind
ers/polishers. Only one piece occurs in the pres
ent handstone collection (0.2%; 1/483; Table 
13.5). It is an oblong stone, 12.5cm long and 
7.3cm wide, with one end tapered. Its metric 
proportions fall in the range of the loaf-shaped 

pieces. 

(2) Smoothers 
Handstones referred to as smoothers are rela
tively thin and flat stones ( W / T 2? 2.5) with 
grinding/polishing traces. Unlike the grind
ers/polishers defined above, however, many of 
them have use traces at the periphery of the 
body. The traces are often distributed either on 
one or two sides, or around all the edges. In ad
dition, regardless of their position, the striations 
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often run perpendicular to the main surface, 
suggesting that many of these tools were used 
for smoothing or scraping some other materi
als. 

About one-fifth of the handstones belong to 
this category (21.7%; 228/1052; Table 13.5). 

Morphologically, five sub-types were defined. 
Discoidal, crescent-shaped and axe-shaped 
pieces have a relatively short plan (L/W <C 2.0), 
and bar- and spatula-shaped pieces represent a 
more elongated one (L/W ^ 2.0). 

Discoidal type (Fig. B.5; PI. B.2: 1-3) 
Smoothers with a round shape are termed the 
discoidal type. They have a length/width ratio 
smaller than 2.0, and have a width/thickness 
ratio equal to or larger than 2.5. The transverse 
section is generally flattened-oval or lens-
shaped, but some have steep sides due to heavy 
use (Fig. 13.5: 9). This is the most c o m m o n type 
of smoothers at Tell Kosak Shamali (75.9%; 
173/228; Table 13.5). The diameter shows a rel
atively small range of 4.5cm to 13.2cm, and its 
average is 6.6cm. Sandstone was predominantly 
used for this type (83.6%; Table 13.2). Compa
rable specimens also made of sandstone are 
known at Tell Abada, where they were descri
bed as "sandstone abraders" and "stone discs" 
(Jasim 1985: 77). 

Crescent-shaped type (Fig. B.6: I & 7; PI. B.2: 4-6) 
This type has the same metric proportion to 
that of discoidal pieces, but is distinguished by 
its asymmetrical plan: one side is round with 
the other side rather straight. The use-traces re
main on the round side. There are only 10 
specimens of this type in all the smoothers 
(4.4%; 10/228; Table 13.5). Seven of them are on 
natural river pebbles, but the other three are 
modified into the crescent-shape by intentional 
flaking (Fig. 13.6: 5-7). The flaking was applied 
unifacially to the blank so as to create a chop
per-like edge, but it was probably intended for 
backing since the edge is obviously too dull and 
steep to serve a cutting edge. 

The size of the crescent-shaped specimens is 
between 5.3cm x 3.7cm x 1.5cm and 13.4cm x 
7.6cm x 3.9cm. The size and the general shape 

are both reminiscent of crescent-shaped clay 
scrapers, interpreted as potter's ribs (Chapter 

15, this volume). All the crescent-shaped speci

mens in the sample are on sandstone (Table 
13.2). 

Bar-shaped type (Fig. B.6: I; PI. B.2: 8) 
Those belonging to this type are handstones 
with a length/width ratio equal to or larger 
than 2.0, and a width/thickness ratio equal to or 
larger than 2.5. The plan is symmetric oval to 
rectangular, and their corners are round. Paral
lels are found at Tell Abada, referred to as "flat 
handstones" (Jasim 1985: 77). The smoother 
collection includes 34 specimens of this type 
(14.9%; 34/228; Table 13.5). Their length is be
tween 5.5cm and 17.4cm, and the average is 
9.2cm. The use-traces show a limited distribu
tion at one or both sides closer to one end. They 
run perpendicularly to the main surface (Fig. 
13.6: 1). Like the other smoothers, sandstone is 
predominantly used for this type (90.0%; Table 
13.2). 

Spatula-shaped type (Fig. B.6: s-io; PI. B.2: 7&9) 
This type represents a variety of flat bar-shaped 
specimens, whose horizontal plan is asymmet
ric. The use-traces are observed at one end to 
the lateral edges of the round side. Only four 
specimens are present (1.8%; 4/228). They are 
slightly larger than the other smoothers, 7.8cm 
to 16.3cm long. Three have an elongated bow
like shape (Fig. 13.6: 8 and 9), and the other 
shows a narrow fan-like shape (Fig. 13.6: 10). 
O n e of the bow-like specimens retains flake 
scars at both ends (Fig. 13.6: 9), which seem to 
be intentional retouch to produce this distinct 
shape. It was defined as a potter's tool in a 
preliminary report of the Tell Kosak Shamali 
excavations (Fig. 5: 6 in Matsutani and Nishiaki 
1995). Sandstone and limestone are the raw 
materials for smoothers of this type (Table 

13.2). 

Axe-shaped type (Fig. B.7; PI. B.9: 7-9) 
Smoothers of this type resemble polished celts 
(see below) in plan, but have no sharp working 
edge. Instead, they have a dull ground edge at 
the broader end. These may include unfinished 

celts. This is especially possible for the two 
pieces made on gabbro (Fig. 13.7: 1-3), the raw 
material commonly used for celts. However, 
their edge is clearly ground or steeply polished, 
on which striations or possible use-wear are 
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Fig. 13.5 Smoothers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Smoother, discoidal type, sandstone (97KSL-AE5-42; 12A06; Level 12 of Sector A). 
2. Smoother, discoidal type, sandstone (97KSL-AE4-23; 1101; Level 11 of Sector A). 
3. Smoother, discoidal type, sandstone (95KSL-AF6-7; 1504; Level 15 of Sector A). 
4. Smoother, discoidal type, sandstone (95KSL-AF5-2; 706/707; Level 7 of Sector A). 
5. Smoother, discoidal type, sandstone (975KSL-AE5-30/31; 1102; Level 11 of Sector A). 
6. Smoother, discoidal type, sandstone (97KSL-AE5-20-11; 10A02; Level 10 of Sector A). 
7. Smoother, discoidal type, limestone (94KSL-AD4-2; 101; Level 1 of Sector A). 
8. Smoother, discoidal type, sandstone (97KSL-AD4-20; 1101; Level 11 of Sector A). 
9. Smoother, discoidal type, gabbro (97KSL-AD4-50-1; 1303; Level 13 of Sector A). 
10. Smoother, discoidal type, sandstone (96KSL-BD7-46-14; B504; Level 5 of Sector B). 
11. Smoother, discoidal type, sandstone (96KSL-AD5-93; 1006; Level 10 of Sector A). 
12. Smoother, discoidal type, sandstone (96KSL-BE6-15; B502; Level 5 of Sector B). 
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Fig. 13.6 Smoothers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Smoother, bar-shaped type, sandstone (97KSL-AF5-15; 1306; Level 13 of Sector A). 
2. Smoother, crescent-shaped type, sandstone (97KSL-AD5-117-13; 1304; Level 13 of Sector A). 
3. Smoother, crescent-shaped type, sandstone (97KSL-AD5-105; 12A02; Level 12 of Sector A). 
4. Smoother, crescent-shaped type, sandstone (96KSL-AE4-14-323; 10A01; Level 10 of Sector A). 
5. Smoother, crescent-shaped type, sandstone, flaked (96KSL-AF6-9; 903; Level 9 of Sector A). 
6. Smoother, crescent-shaped type, sandstone, flaked (94KSL-B10-6; B701; Level 7 of Sector B). 
7. Smoother, crescent-shaped type, sandstone, flaked (95KSL-BD7-TS; Topsoil; Sector B). 
8. Smoother, spatula-shaped type, sandstone (96KSL-AE3-17; Fill; Level 10 of Sector A). 
9. Smoother, spatula-shaped type, sandstone (94KSL-C10-4; Fill; Level 12 of Sector A). 
10. Smoother, spatula-shaped type, limestone (96KSL-BD7-21; B302; Level 3 of Sector B). 
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Fig. 13.7 Smoothers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Smoother, axe-shaped type, gabbro (97KSL-AE5-52; Fill; Level 14 of Sector A). 
2. Smoother, axe-shaped type, gabbro (97KSL-AE5-42; 12A06; Level 12 of Sector A). 
3. Smoother, axe-shaped type, gabbro, unfinished celt? (96KSL-AE6-3; Fill; Level 8 of Sector A). 
4. Smoother, axe-shaped type, sandstone (97KSL-AD4-30; 806; Level 8 of Sector A). 
5. Smoother, axe-shaped type, sandstone (97KSL-AD5-81; 901; Level 9 of Sector A). 
6. Smoother, axe-shaped type, sandstone (97KSL-AF6-1; Mixed; Later pit of Sector A). 
7. Smoother, axe-shaped type, sandstone (96KSL-BE7-15; Fill; Level 4 of Sector B). 
8. Smoother, axe-shaped type, limestone, atypical one with notches (96KSL-BD7-39; Fill; Level 4 of Sector B). 
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visible running perpendicular to the main sur
face (Fig. 13.7: 2). T h e other specimens are 
made either on sandstone (five pieces) or lime

stone (one piece), unsuitable materials for the 
purpose of cutting as celts. Therefore, the uses 
like scraping or smoothing seem more proba
ble. Objects like those from Telul eth-Thala
that II (Plate 85: 15 in Furuyama 1970) are their 
parallels. The size is between 3.2cm x 2.5cm x 
0.7cm and 8.4cm x 5.4cm x 1.1cm. 

All the surfaces and edges of these specimens 
are neatly polished or ground except on one 
rather atypical piece made on limestone (Fig. 
13.7: 8). O n the latter, polishing is limited to the 
part closer to the broader end of one surface, 
and a few notches are made. 

(3) Pounders 
This group of handstones exhibits signs of bat
tering at one or both ends, or even on all the 
flat surfaces of the object. Vertical pounding is 
suggested as their most probable use. They 
could have been used together with lower 
stones, or as hammers to process other materi
als. Following the conventional terminology, 
shorter pieces (L/W < 2.0) are designated as 
pounders. Elongated ones (L/W ̂  2.0) are 
dealt with in the next section as pestles. 17.5% 
of the handstones belong to pounders 
(184/1052; Table 13.5). 

Globular type (Figs. 13.8 & B.9: 1-7; PI. B.3: 5) 
Pounders having a length/width ratio smaller 
than 2.0 and a width/thickness ratio smaller 
than 2.5 were assigned to this type. This is the 
most c o m m o n type, constituting 83.7% of the 
pounders (154/184; Table 13.5). The battering 
signs, often present at both ends, range from 
limited (Fig. 13.8) to extensive ones (Fig. 13.9: 
1-7). The heavily battered specimens probably 
include hammerstones for flint workng or even 
for manufacturing ground stone tools. They 
are commonly made on flint, occasionally on a 
reused flint core (Fig. 13.9: 3). Flaked chopper
like examples also exist (Fig. 13.9: 5-7). 

The diameter of globular pounders tends to 
concentrate around 6cm to 8 cm, with an aver
age of 7.9cm. The raw materials commonly 
used for globular pounders are basalt (31.9%) 
and sandstone (27.5%), followed by andesite 

(14.5%) and flint (8.7%) (Table 13.2). 

Discoidal type 
Flat discoidal stones with traces from pound
ing. Only eight pieces were assigned to this type 
(4.3%; 8/184; Table 13.5). Their diameter is be

tween 5.0cm and 7.5cm. Both basalt and flint 
pebbles were utilized (Table 13.2). 

Cuboid type (Fig. B.9: S-I I; PI. B.3: I & 2) 
There are 22 pieces of this type in the hand-
stone assemblage (12.0%; 22/184; Table 13.5). 
These are distinct pounding stones with a cubic 
form. All six surfaces are clearly defined by in
tensive pounding. Traces from grinding are al
so noted, and the edges or ridges are heavily 
battered (Fig. 13.9: 8-11). The length is from 
4.7cm to 7.9cm, the average being 5.7cm. Flint 
(50.0%) and basalt (27.8%) were commonly 
used for these objects (Table 13.2). 

(4) Pestles 
Pestles denote relatively long handstones (L/W 
^ 2.0) with signs of pounding. These are much 
rarer than pounders, comprising only 4.2% of 
all the handstones (44/1052; Table 13.5). All of 
them have a relatively thick transverse section 
(W/T <C 2.5). Three morphological types were 
identified as follows. 

Loaf type (Fig. B.lO: 1-4; PL B.3: 6-9) 
Pestles with an oval to plano-convex transverse 
section were classified into this type. About 
two-thirds of the pestles show this shape 
(65.9%; 29/44; Table 13.5). The shape results 
from either intentional modification (Fig. 
13.10: 1 and 2) or the original blank forms (Fig. 
13.10: 3 and 4). Reused pieces of grinders/polishers 

of the loaf type may also be included in this cat
egory. The battered ends, located at either one 
or two ends, are generally round. Some of them 
show large flake scars probably from counter-
flaking against passive or lower stones (Fig. 
13.10: 3 and 4). Parts of the sides of the 
specimen illustrated in Fig. 13.10: 1 are well-
worn most likely by holding with the hands. 

These pestles are 7.2cm to 21.1cm long and 
2.7cm to 8.0cm wide. T h e average size is 
13.1cm x 5.2cm. The raw material use is more 
or less similar to that for pounders, but flint, 
limestone and quartzite were absent from the 
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Fig. 13.8 Pounders from the Chalcolithic levels of Tell Kosak Shamali. 
1. Pounder, globular type, basalt (96KSL-AE4-14-49; 10A01; Level 10 of Sector A of Level A). 
2. Pounder, globular type, basalt (96KSL-AE4-14-49; 10A01; Level 10 of Sector A of Level A). 
3. Pounder, globular type, andesite (95KSL-BD7-14; Fill; Level 3 of Sector B). 
4. Pounder, globular type, andesite (95KSL-BD7-5; Level 1 of Sector B; Fill). 
5. Pounder, globular type, sandstone (95KSL-AF6-2; 1112; Level 11 of Sector A). 
6. Pounder, globular type, andesite (96KSL-BD6-20; Fill; Level 5 of Sector B). 
7. Pounder, globular type, basalt (96KSL-AE4-14-5; 10A01; Level 10 of Sector A). 
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Fig. 13.9 Pounders from the Chalcolithic levels of Tell Kosak Shamali. 
1. Pounder, globular type, flint, hammerstone? (95KSL-BE6-1; Fill; Level 3 of Sector B). 
2. Pounder, globular type, flint, hammerstone? (965KSL-BE6-12; B603; Level 6 of Sector B). 
3. Pounder, globular type, flint,' hammerstone? (97KSL-AE5-21-3; 1102; Level 11 of Sector A). 
4. Pounder, globular type, sandstone, hammerstone? (97KSL-AE5-23; 10A09; Level 10 ofSector A). 
5. Pounder, globular type, sandstone, flaked (96KSL-AE5-13; 810; Level 8 of Sector A). 
6. Pounder, globular type, sandstone, flaked (97KSL-AE5-20-11 ;10A02; Level 10 of Sector A). 
7. Pounder, globular type, sandstone, flaked, battered signs on the flaked edge as well 
(96KSL-AD6-20; Fill; Level 7 of Sector A). 
8. Pounder, cuboid type, flint (94KSL-A6-11; 601/602/605; Level 6 of Sector A). 
9. Pounder, cuboid type, andesite (96KSL-AD5-81; 901; Level 9 of Sector A). 
10. Pounder, cuboid type, limestone (95KSL-AF6-7; 1504; Level 15 of Sector A). 
11. Pounder, cuboid type, limestone (95KSL-AF6-7; 1504; Level 15 of Sector A). 
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Fig. 13.10 Pestles from the Chalcolithic levels of Tell Kosak Shamali. 
1. Pestle, loaf type, andesite, hand-held wears on the upper body (96KSL-BD7-49-1; B504; Level 5 of Sector B). 
2. Pestle, loaf type, andesite (94KSL-D10-2; 1306; Level 13 of Sector A). 
3. Pestle, loaf type, andesite, counter flake scars at both ends (95KSL-AD5-49; 402; Level 4 of Sector A). 
4. Pestle, loaftype, sandstone, counter flake scars at the lower end (96KSL-AD6-6; 201; Level 2 of Sector A). 
5. Pestle, cylindrical type, andesite (95KSL-AD5-49; 402; Level 4 of Sector A). 
6. Pestle, cylindrical type, basalt (96KSL-AE4-14-68; 10A01; Level 10 of Sector A). 
7. Pestle, cylindrical type, basalt (96KSL-AE4-14-6; 10A01; Level 10 of Sector A). 
8. Pestle, conical type, sandstone (95KSL-AD4-12; 601; Level 6 of Sector A). 
9. Pestle, conical type, andesite (97KSL-AF5-15; 1306; Level 13 of Sector A). 
10. Pestle, conical type, sandstone (94KSL-A6-5; Fill; Level 1 of Sector A). 
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sample. Andesite (50.0%), basalt (25.0%) and 

sandstone (25.0%) were used (Table 13.2). 

Cylindrical type (Fig. B.IO: 5-7; PI. B.3: 4 & io) 
Pestles with a cylindrical shape. Ten pieces 
were identified as this type (22.7%; 10/44; Table 
13.5). Their transverse section is nearly circular. 
The sides are well ground. Battered signs are 
more often found at both ends than in the case 
of loaf-shaped pieces, which may suggest more 
prolonged use of this type of pestle. In fact, bat
tered ends are generally flat (Fig. 13.10: 6 and 
7). T h e pattern of raw material selection 
resembles that for loaf-shaped pestles: basalt 
(41.7%) and andesite (33.3%) are c o m m o n , 
followed by sandstone (25.0%) (Table 13.2). 
The size ranges from 8.5cm to 28.5cm long and 
3.1cm to 10.4cm wide. The average is 15.6cm x 
6.2cm. 

Conical type (Fig. B.IO: 8-10; PI. B.3: 3) 
There are only five specimens of this type in 
the present handstone collection: 11.4% of the 
whole pestles (5/44; Table 13.5). Basalt (80.0%) 
was the major raw material (Table 13.2). They 
have a tapered end and a circular transverse 
section. All of them have traces of battering at 
both ends. The sides are neatly pecked and 
ground; the conical shape was thus intentional
ly created. The larger use-end on one of them 
(Fig. 13.10: 10) is ground flat. Grinding also 
seemed to be a major function of this piece. 
These pestles are between 10.2cm long x 4.6cm 
wide and 18.1cm long x 7.8cm wide. 

(5) Smearers 
Smearers or smeared stones refer to handstones 
with red and/or black substances on at least 
part of the body. Most of the substances seem to 
be pigments m a d e from hematite or 
manganese, although chemical analysis for 
their precise identification is still in progress. 
There is a general trend that red substances are 
only faintly preserved while black ones leave 
clearer traces. The latter may include residues 
of bitumen. Elongated specimens with similar 
residues have been reported as "stirring rods" 
used for bitumen at Tell Abada (Jasim 1985: 80-
81), as pestles at Tell Songor B (Matsumoto and 
Yokoyama 1995: 127) and at Telul ethThalathat 

II (Furuyama 1970: Plate 85: 10). In the Tell 
Kosak Shamali collection, however, a greater 

amount of variety exists in their size and shape 

as well as in the pattern of residue distribution. 
There are 113 smearers in the present hand-
stone collection (10.7%; 113/1052; Table 13.5). 
They often have other use-traces such as grind

ing and pounding too. Morphologically, rela
tively short (L/W < 2.0) and long (L/W ^ 2.0) 
specimens are nearly equally represented (56 
and 58 pieces each). They were subdivided into 
the following seven types according to their 
general plan and transverse section. 

Globular type (Fig. B. IL i-3) 
Smearers having a length/width ratio smaller 
than 2.0 and a width/thickness ratio smaller 
than 2.5. They constitute about one-third of the 
collection of smearers (29.2%; 33/113; Table 
13.5). In m a n y cases the smeared parts are 
positioned on an extensive surface (Fig. 13.11: 
2) or a periphery (Fig. 13.11: 1 and 3). 

A large variability exists in their size. While the 
average is 7.6cm x 5.4cm x 3.7cm, the largest 
specimen reaches to 16.4cm x 10.9cm x 7.8cm. 
Sandstone (50.0%) and andesite (32.1%) are the 
c o m m o n raw materials (Table 13.2). 

Spherical type (Fig. 13.11: 4-8; PI. B.4: 10 & 11) 
There are ten pieces of this type (8.8%; 10/113; 
Table 13.5). Their morphological characteristics 
are the same as those of the spherical grind
ers/polishers mentioned above. They have 
highly polished surfaces with a ball-like (Fig. 
13.11: 5) to an egg-like shape (Fig. 13.11: 6-8), 
and a circular transverse section. Similarly the 
pattern of raw material selection is much the 
same (Table 13.2). Nearly 8 0 % of them are 

made on limestone (77.8%), and the rest are on 
sandstone (22.2%). The residue distribution is 
generally confined to a central area of one sur
face. The size of these smearers shows a dense 
concentration between 4.0cm and 5.4cm in di

ameter, with an average of 5.1cm. 

Discoidal type (Fig. B.IL 9-ii) 
Smearers with a discoidal shape as defined in 
Table 13.4. In frequency they are second to the 
globular type among the smearers from Tell 
Kosak Shamali (9.7%; 11/113; Table 13.5). 
Their general morphology is identical to the 
discoidal smoothers, and the presence of 
smeared parts distinguishes them from the lat-



Fig. 13.11 Smearers from the Chalcolithic levels of Tell Kosak Shamali. 
The shaded area indicates a distribution of smeared surface. 
1. Smearer, globular type, sandstone (95KSL-AD5-45; 401; Level 4 of Sector A). 
2. Smearer, globular type, andesite, one end broken (94KSL-A6-10; 501; Level 5 of Sector A). 
3. Smearer, globular type, andesite (97KSL-AE4-47; 1109; Level 11 of Sector A). 
4. Smearer, spherical type, limestone (95KSL-AD5-49; 402; Level 4 of Sector A). 
5. Smearer, spherical type, limestone (95KSL-AD5-49; 402; Level 4 of Sector A). 
6. Smearer, spherical type, andesite (97KSL-AE6-34; 1103; Level 11 of Sector A). 
7. Smearer, spherical type, limestone (94KSL-AD4-2; 101; Level 1 of Sector A). 
8. Smearer, spherical type, sandstone (96KSL-AD4-32; 805; Level 8 of Sector A). 
9. Smearer, discoidal type, sandstone (97KSL-AF5-2; 1107; Level 11 of Sector A). 
10. Smearer, discoidal type, andesite (97KSL-AE5-42; 12A06; Level 12 of Sector A). 
11. Smearer, discoidal type, sandstone (95KSL-AD4-11; 601/602; Level 6 of Sector A). 
12. Smearer, bar-shaped type, sandstone (96KSL-AD4-24; 803; Level 8 of Sector A). 
13. Smearer, spatula-shaped type, sandstone (96KSL-AD4-34; Fill; Level 9 of Sector A). 
14. Smearer, spatula-shaped type, sandstone (94KSL-D10-4; Fill; Level 15 of Sector A). 
15. Smearer, spatula-shaped type, sandstone (95KSL-AF3-13; 1310; Level 13 of Sector A). 
16. Smearer, spatula-shaped type, andesite (97KSL-AD5-117-4; 1304; Level 13 of Sector A). 
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Fig. 13.12 Smearers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Smearer, loaf type, sandstone, black residue at one end (96KSL-AD5-21; 716; Level 7 of Sector A). 
2. Smearer, loaf type, andesite (97KSL-AE5-53-11; 1406; Level 14 of Sector A). 
3. Smearer, loaf type, andesite (94KSL-A7-4; 719; Level 7 of Sector A). 
4. Smearer, loaf type, andesite (97KSL-AE4-24; 10A01; Level 10 of Sector A). 
5. Smearer, loaf type, andesite (94KSL-A7-4; 719; Level 7 of Sector A). 
6. Smearer, loaf type, andesite (97KSL-AE5-26-1; 1106; Level 11 of Sector A). 
7. Smearer, loaf type, andesite, discovered on the palette of Fig. 13.22: 7 in situ 
(97KSL-AE5-51-8; 1405; Level 14 of Sector A). 
8. Smearer, loaf type, sandstone (96KSL-AE4-16-9; 10A08; Level 10 of Sector A). 
9. Smearer, loaf type, sandstone (95KSL-AF4-6; Fill; Level 12 of Sector A). 
10. Smearer, loaf type, sandstone (96KSL-BE5-12; Fill; Level 7 of Sector B). 
11. Smearer, loaf type, andesite (95KSL-AE5-9; 808; Level 8 of Sector A). 
12. Smearer, loaf type, sandstone (95KSL-AF4-3; Fill; Level 11 of Sector A). 
13. Smearer, loaf type, andesite (97KSL-AE5-53-13; 1406; Level 14 of Sector A). 
14. Smearer, loaf type, sandstone (97KSL-AE5-49-11; 1306; Level 13 of Sector A). 
15. Smearer, collared type, basalt (95KSL-AE5-11; 709; Level 7 of Sector A). 
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ter. Smearing traces generally occur at the 
periphery (Fig. 13.11: 9-11). The diameter is be
tween 4.0cm and 8.6cm, with an average of 
6.5cm. Sandstone is commonly used as for the 
discoidal smoothers (55.6%), but pieces made 
from andesite are also present (44.4%). 

Collared type (Fig. B.i2: B; PI. B.4: 12) 
Only one specimen of this type exists in the 
present collection (0.9%; 1/113; Table 13.5). It is 
a conical handstone so well shaped that the use 
surface has a weak collar or band around the 
bottom (Fig. 13.12: 15). This specimen meas
ures 8.5cm long, and 5.0cm in diameter at the 
widest part. The use surface, smoothly ground, 
is smeared red. Basalt is the raw material. 

Loaf type (Fig. 13.12: I-H; PI. B.4: 1-4 & 6-9) 
Elongated smeared stones with a loaf-shaped 
plan and an oval to plano-convex transversal 
section. These are the most common pieces in 
the collection of smearers (43.4%; 49/113; Table 
13.5). The size varies from 4.2cm to 20.9cm in 
m a x i m u m length, with an average of 10.7cm. 
The smeared parts are mostly limited to one 
end. The specimen shown in Fig. 13.12: 7 was 
discovered from Level 13 of Sector A in situ on 
a palette stone (see Plate 3.2: 3 in Nishiaki et al. 
2001), attesting that at least some of these tools 
were actually used for processing pigments on a 
lower stone or palette (see below). The raw ma
terial use resembles that of grinders/polishers 
with a similar loaf-like shape. Sandstone is 
most c o m m o n (76.5%), and other stones of an
desite (14.7%), basalt (5.9%) and limestone 
(2.9%) are only occasionally used (Table 13.2). 

Bar-shaped type (Fig. B.IL 12) 
Smeared stones of this type have the same mor
phological features as those of the bar-shaped 
smoothers. They occur rarely in the present as
semblage; only five specimens were identified 
(4.4%; 5/113; Table 13.5). Andesite and lime
stone examples were found (Table 13.2). The 
distribution of the smeared traces shows a dis
tinct pattern. They are generally located along 
one edge close to an end (Fig. 13.11: 12). The 
size is between 5.9cm x 1.8cm x 0.6cm and 

7.0cm x 3.2cm x 1.1cm. 

Spatula-shaped type (Fig. B.IL B-16; PI. B.4: 5) 
Smeared stones with the same shape as that of 

spatula-shaped smoothers. There are four 
specimens of this type (3.5%; 4/113; Table 13.5). 
They do not show clearly intentional retouch or 
grinding to modify the blank, and the distinct 
shape seems to represent a natural form of river 
stones. The smeared parts are distributed gen
erally at one end only (Fig. 13.11: 14-16), but 
one specimen has smearing traces at both edges 
with an alternating position (Fig. 13.11: 13). All 
the examples are made on sandstone (Table 
13.2). The size is from 9.8cm x 2.9cm x 0.8cm to 
17.2cm x 5.1cm x 1.8cm. 

13.3.2 Lower stones 

Ground stones considered to have been used as 
lower stones in a stationary position belong to 
this category. A total of 114 pieces were recov
ered from the Chalcolithic levels (Table 13.6). 
They consist of the following four major 
groups: grinding slabs (28.9%; 33/114), mortars 
(16.7%; 19/114), palettes (38.6%; 44/114), and 
others (15.8%; 18/114). Each group was subdi
vided on the basis of their morphological char
acteristics. About one fifth of them retain 
smearing traces (20.2%; 23/105). They are listed 
separately in the lower rows in Tables 13.6, 
13.9, 13.11,13.13, 13.15 and 13.17. 

(1) Grinding slabs 
These are stone slabs probably utilized in a pair 
of grinders. According to Wright (1992: 63), 
specimens that have rectangular use surfaces 
with lateral grinding traces are termed 
"grinding slabs", and those with circular use 
surfaces indicating rotary motion of grinding 
are classed as "querns". In the present collec
tion, both exist. Since identification of grinding 
direction is often difficult, however, all these 
are referred to as grinding slabs below. 

Circular slabs with concave surface 
(Figs. 13.13-13.15: 1; PL 13.5: 1) 

Grinding slabs that have a more or less circular 
plan and a slightly concave to straight use sur
face. This is the most common type of grinding 
slab (78.8%; 26/33; Table 13.6). N o smeared 
specimens are included. While the use-surface 
and the edges are both well ground smooth, the 
reverse surface of all the specimens but one is 
made convex by pecking, or left unmodified. 
The use-surface is generally only slightly con-
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Table 13.6 Lower stones from the Chalcolithic levels of Tell Kosak Shamali. 

Type EU1* 

A17-13 

EU2 

A12-10 % 

LU1 

A9-7 

LU2 

A6-4 

TU 

% A3-1/B7 % 

PU 

B6-5 

Uruk 

B4-1 % Total % 

(1) Total' 

Grinding slabs 7 

Circular, concave 5 

Circular, convex 2 

Oblong, concave 0 

20.6 

(71.4) 

(28.6) 

(0.0) 

7 30.4 3 

5 (71.4) 2 

2 (28.6) 0 

0 (0.0) 1 

21.4 9 31.0 0 

(66.7) 8 (88.9) 0 

(0.0) 1 (11.1) 0 

(33.3) 0 (0.0) 0 

83.3 2 33.3 

(100.0) 1 (50.0) 

(0.0) 1 (50.0) 

(0.0) 0 (0.0) 

33 28.9 

26 (78.8) 

6 (18.2) 

1 _ O 0 ) _ 

16.7 

(47.4) 

(15.8) 

(10.5) 

(15.8) 

(10.5) 

Mortars 6 

Pitted, pebble 3 

Pitted, slab 0 

Multi-pitted, slab 0 

Hollowed 2 

Cylindrical 1 

17.6 

(50.0) 

(0.0) 

(0.0) 

(33.3) 

(16.7) 

17.4 

(25.0) 

(50.0) 

(25.0) 

(0.0) 

(0.0) 

7.1 

(0.0) 

(0.0) 

(0.0) 

(100.0) 

(0.0) 

20.7 

(66.7) 

(16.7) 

(16.7) 

(0.0) 

(0.0) 

16.7 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(100.0) 

16.7 

(100.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

Palettes 

Edged 

Non-edged 

19 

4 

15 

55.9 

(21.1) 

(78.9) 

5 

1 

4 

21.7 

(20.0) 

(80.0) 

5 

2 

3 

35.7 

(40.0) 

(60.0) 

11 

5 

6 

37.9 

(45.5) 

(54.5) 

2 

0 

2 

100.0 

(0.0) 

(100.0) 

0 

0 

0 

0.0 

-
-

2 

0 

2 

33.3 

(0.0) 

(100.0) 

44 

12 

32 

38.6 

(27.3) 

(72.7) 

Others 2 5.9 

Incised 0 (0.0) 

Slab abrader/palette 0 (0.0) 

7 30.4 5 

0 (0.0) 0 

0 (0.0) 1 

Anvil 0 

Turning table 2 

(0.0) 5 

(100.0) 2 

(71.4) 

(28.6) 

35.7 

(0.0) 

(20.0) 

(60.0) 

(20.0) 

10.3 

(33.3) 

(0.0) 

(66.7) 

(0.0) 

1 16.7 

0 (0.0) 

1 (100.0) 

0 (0.0) 

0 (0.0) 

18 15.8 

1 (5.6) 

2 (11.1) 

10 (55.6) 

5 (27.8) 

Total 

(2) Smeared lower 

Grinding slabs 

Circular, concave 

Circular, convex 

Oblong, concave 

Mortars 

Pitted, pebble 

Pitted, slab 

Hollowed 

Cylindrical 

Palettes 

Edged 

Non-edged 

Others 

Incised 

34 

stones 

0 

0 

0 

0 

3 

1 

0 

1 

1 

4 

1 

3 

0 

0 

Slab abrader/palette 0 

Anvil 

Turning table 

0 

0 

100.0 

0.0 

-
-
-
8.8 

(33.3) 

(0.0) 

(33.3) 

(33.3) 

11.8 

(25.0) 

(75.0) 

0.0 

-
-
-
-

23 

1 

0 

1 

0 

2 

0 

2 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

100.0 

4.3 

(0.0) 

(100.0) 

(0.0) 

8.7 

(0.0) 

(100.0) 

(0.0) 

(0.0) 

4.3 

(0.0) 

(100.0) 

0.0 

-
-
-
-

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

1 

0 

0 

100.0 

0.0 

-
-
-
0.0 

-
-
-
-
7.1 

(0.0) 

(100.0) 

7.1 

(0.0) 

(100.0) 

(0.0) 

(0.0) 

29 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

4 

4 

0 

0 

0 

0 

0 

100.0 

0.0 

-
-
-
0.0 

-
-
-
-

27.6 

(50.0) 

(50.0) 

0.0 

-
-
-
-

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

100.0 

0.0 

-
-
-
0.0 

-
-
-
-

50.0 

(0.0) 

(100.0) 

0.0 

-
-
-

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100.0 

0.0 

-
-
-
0.0 

-
-
-
-
0.0 

-
-
0.0 

-
-
-
-

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

100.0 

0.0 

-
-
-
0.0 

-
-
-

16.7 

(0.0) 

(100.0) 

0.0 

-
-
-
-

114 

1 

0 

1 

0 

5 

1 

2 

1 

1 

16 

5 

11 

1 

0 

1 

0 

0 

100.0 

0.9 

(0.0) 

(100.0) 

(0.0) 

4.4 

(20.0) 

(40.0) 

(20.0) 

(20.0) 

14.0 

(31.3) 

(68.8) 

0.9 

(0.0) 

(100.0) 

(0.0) 

(0.0) 

16.7 23 20.2 

1 E U : Early Northern Ubaid; L U : Late Northern Ubaid; T U : Terminal Northern Ubaid; P U : Post-Ubaid. ** includes smeared ones. 

cave, and specimens with a pronounced concav
ity are rare. One example of the latter is that il
lustrated in Fig. 13.14. It is the largest slab at 
Tell Kosak Shamali, with the m a x i m u m length 
up to 45.0cm, and has heavily ground use-sur
faces on both sides. O n the reverse are three 
narrow grooves, suggesting reuse as a whet
stone after breakage. The grooves are very shal
low in comparison with their width; the width 

is 7.5mm to 9 m m , and the depth is 0.9mm to 
2.0mm only. Another rare example is shown in 
Fig. 13.15: 1. It is a highbacked specimen, 

31.8cm long, 18.0cm wide and 13.5cm high. 
The use-surface is ground and worn smooth. 

Most of these tools are made on basalt (73.7%), 

but sandstone (15.8%) and limestone (10.5%) 
are also utilized (Table 13.3). The average di
ameter of the complete specimens (13 pieces) 

measures 23.9cm. 

Circular slabs with convex surface 
(Fig. 13.16; PI. 13.5:2) 

Six of the grinding slabs were classified to this 
type (18.2%; 6/33; Table 13.6). They have a 
slightly convex use surface. By definition, these 

should be termed handstones (cf. Fig. 2 in 
Wright 1992). However, taking into considera

tion the relatively large size (up to 28.9cm in di
ameter), they were provisionally included in the 
lower stone group. The general shape is much 
comparable to that of circular slabs with con-
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Fig. 13.13 Grinding slabs from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinding slab, circular type, concave surface, basalt (95KSL-AD4-6; 501; Level 5 of Sector A). 
2. Grinding slab, circular type, concave surface, basalt (95KSL-AD4-12-11; 601; Level 6 of Sector A). 
3. Ground slab, oblong type, concave surface, sandstone (96KSL-AE4-15; 907; Level 9 of Sector A). 
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Fig. 13.14 Grinding slab from a Chalcolithic level of Tell Kosak Shamali. 
Grinding slab, circular type, concave surface, basalt, grooves on the reverse surface 
(95KSL-AF6- 7; Level 15 of Sector A; 1504). 

cave surface. Likewise, the raw material use is 
also comparable (Table 13.3). Basalt (66.7%) 
and limestone (33.3%) are used. A single piece 
of smeared slab exists in this grinding slab cate
gory. Its use surface is much covered with black 
substance, probably not pigment but bitumen. 

Oblong slab with concave surface 
(Fig. 13.13:3) 

There is only one example of this type (1/33: 
3.0%; Table 13.6). It is an elongated loaf-shaped 
slab with a well-ground concave use-surface, 
measuring 39.2cm x 12.4cm x 6.5cm. While the 
longitudinal section is concave, the use-surface 
is slightly convex in the transverse section. 

Thus lateral grinding with a rocking motion is 
suggested. The reverse surfaces of these slabs 

are left unmodified. Part of the use-surface of 
one specimen is retouched with a series of 
flaking (Fig. 13.13: 3). This piece is made on 

sandstone. 

(2) Mortars 
These are supposedly lower stationary stones 
with traces from pounding or rotary grinding 
on the use surface. The traces form at least one 
round pit or depression. Nineteen examples ex
ist (16.7 %; 19/114), five of which retain smear

ing traces (Table 13.6). 

Pitted mortars on pebbles (Fig. 13.17; PI. B.6: I &2) 
These correspond to the "pebble mortars" of 
Wright (1992). They are small stones, easily 
held in the hand, with one or two pits on a use 
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Fig. 13.15 Grinding slabs from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinding slab, concave surface, basalt, high-backed (96KSL-AE4-14-48; 10A01; Level 10 of Sector A). 
2. Incised slab, convex surface, limestone (95KSL-AD5-45; 401; Level 4 of Sector A). 
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Fig. 13.16 Grinding slabs from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinding slab, circular type, convex surface, basalt (96KSL-BE7-17; Fill; Level 4 of Sector B). 
2. Grinding slab, circular type, convex surface, basalt (97KSL-AF6-5; 1308; Level 13 of Sector A). 
3. Grinding slab, circular type, convex surface, basalt (95KSL-AD4-6; 501; Level 5 of Sector A). 
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0 5cm 

6 
Fig. 13.17 Mortars from the Chalcolithic levels of Tell Kosak Shamali. 
1. Mortar on pebble, pitted type, andesite (97KSL-AD4-50-7; 1303; Level 13 of Sector A). 
2. Mortar on pebble, pitted type, smeared, basalt, pits on both faces (95KSL-AD5-50; 502; Level 5 of Sector A). 
3. Mortar on pebble, pitted type, limestone (97KSL-AE5-17; 10A02; Level 10 of Sector A). 
4. Mortar on pebble, pitted type, limestone (96KSL-AD5-67; 604; Level 6 of Sector A). 
5. Mortar on pebble, pitted type, andesite (95KSL-AD5-51; 402; Level 4 of Sector A). 
6. Mortar on pebble, pitted type, smeared (with bitumen?), basalt, reused mortar on pestle with a cylindrical shape 
(97KSL-AE5-53-3; 1406; Level 14 of Sector A). 

surface. Beside one specimen with pits on both 
surfaces (Fig. 13.17: 2), they have only one pit. 
The pits are generally very shallow, a few milli
meters deep only, and are around 2 to 3cm in 
diameter. They are usually located in the center 
of the use surface. 

Nine pieces are present at Tell Kosak Shamali 
(9/19; 47.4%: Table 13.6). Seven are made on 
globular stone (Fig. 13.17: 1-4), one on a loaf-
shaped stone (Fig. 13.17: 5) and the other on a 
cylindrical stone (Fig. 13.17: 6). The transverse 
section is irregularly egg-shaped in most cases. 
The more flat and wide surface is chosen as the 
use surface. Specimens with pounding signs at 
parts are also included (Fig. 13.17: 2). T h e 
length of these mortars is between 6.3cm and 
10.3cm, with an average of 8.0cm. Basalt 

(28.6%), limestone (28.6%), andesite (28.6%) 
and sandstone (14.3%) are used as the raw ma
terial (Table 13.3). 

Pebble mortars from Tell Abada have generally 
deeper pits, in which red pigments were identi
fied (Jasim 1985: 76). However, pits of the 
above specimens are all shallow, and have no 
pigment residues. The smearing observed on 
one specimen (Fig. 13.17: 6) is apparently from 
bitumen. Pigment residues were instead often 
found on the pitted mortars on slabs mentioned 
below. 

Pitted mortars on slabs (Fig. 13.18:1 & 2- PI. B.6: 5) 
Slab-shaped mortars with a shallow depression 
on the use surface. They have close parallels at 
Telul eth-Thalathat II (Plates 82-84 in 
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Furuyama 1970). There are three specimens, all 
with a circular plan: 22.2% of the mortars (3/19; 

15.8%: Table 13.6). They have straight to 
concave use surfaces (Fig. 13.18: 1 and 2). Basalt 
and limestone were chosen for these mortars. 
T h e blank is m u c h larger than the pitted 
mortars on pebbles. The diameter ranges from 
13.5cm to 20.0cm, resembling that of circular 
slabs. The pits are also relatively large. The pit 
diameters measure 4.5cm to 8.5cm, and the 
depth varies from a few millimeters to 1.6cm. 
T w o specimens with deeper pits are smeared 
red within the pits (Fig. 13.18: 2). 

Multi-pitted slabs (Fig. 13.19; PI. B.6: 4) 
This group of ground tools represents a variety 
of the pitted mortars on slabs. Their distin
guishing characteristics are the presence of 
multiple depressions on the usesurface and the 
obviously larger size of the body. T w o speci
mens made on limestone exist (2/19; 10.5%: Ta
ble 13.6). The larger example with a diameter 
of 46.0cm has three pits, and the smaller one 
measuring 40.1cm long has five pits (Fig. 13.19) 
Their use-surface is slightly convex. In
terestingly, both examples were discovered in 
situ in unique workshop contexts. The larger 
multi-pitted slab was situated in Level 10 of 
Sector A, nearby the pierced stone on a flat 
limestone that may have been a lower part of a 
turning device to shape pottery (Nishiaki et al. 
2001: 71 and PI. 3.12: 2). The slab itself was sit
uated on the ground within a circle of small an
gular limestone pebbles. The smaller example 
(Fig. 13.19). was recovered from the center of 
R o o m 402 (Level 4 of Sector A) , surrounded by 
a group of craft tools quite likely to have been 
potter's tools (Nishiaki et al. 2001: 85 and PI. 
3.16: 1). F r o m these discovery contexts, the 
multi-pitted slabs may also have functioned as 
tools or anvils related to pottery production. 
The diameter of the pits is between 4.5cm and 
5.9cm. N o smeared traces were recognized 
inside. 

Hollowed mortars (Fig. 13.18: 3 & 4; PI. B.6: 6 & 7) 
More or less round mortars with a deep circular 
depression on the use surface. The depression is 
clearly defined, and much larger than that of 
the pitted mortars mentioned above. They are 
between 10.1cm and 13.2cm in diameter, and 
over 3cm deep. One of the mortars of this type 

with a deep depression (Fig. 13.18: 4) is literally 

hollowed. The inner surface shows intensive 
grinding from rotary motion. Three mortars 
were classified to this type, or 16.7% of the 

mortars (3/19; 15.8%; Table 13.6). They include 
one specimen smeared red within the depres
sion (Fig. 13.18: 3). All the hollowed mortars 
are broken fragments; nevertheless the largest 
one reaches to 25.5cm in maximum length. Ba
salt (75.0%) and limestone (25.0%) are the raw 
materials (Table 13.3). 

Cylindrical mortars (Fig. 13.20:1 & 2; PI. B.6: i) 
There are two specimens belonging to this type 
(10.5%; 2/19; Table 13.6). The blank is pecked 
and ground on all the surfaces to form a cylin
drical shape, and on both ends circular depres
sions are made. The depressions show clear 
signs from pounding but little grinding. The 
deepest points retain the heaviest pounding 
signs. One is made on basalt (Fig. 13.20: 2), and 
the other on limestone (Fig. 13.20: 1). They are 
5.3cm and 9.3cm high, and 6.7cm and 12.8cm 
in diameter respectively. The depressions of the 
limestone specimen reach 2.9cm in depth, while 
the basalt one has a depth of a few millimeters 
only. 

(3) Palettes 
These are the most c o m m o n lower stones dis
covered at Tell Kosak Shamali. About two-
fifths of the total sample belong to this type 
(38.6%; 44/114; Table 13.6). They are relatively 
small slabs with a more or less circular "dished" 
depression or basin on the use surface. Prepara
tion of pigments is the most probable function 

of these tools. In fact over one third of them re
tain residues of red and/or black substances 
(36.4%; 16/44; Table 13.6). The blank form var
ies, obviously depending on the original form 
of river pebbles and cobbles. According to the 
shape of the depressions on the use-surface, the 

palettes were classified into the following two 
types. Both types commonly occur at Ubaid set
tlements in the Jazireh, e.g. Tell Abada (Fig. 73: 
a-b in Jasim 1985), and Telul eth-Thalathat II 

(Plate 86: 17 in Furuyama 1970), and Tell al-

'Abar (Fig. 5: 3 in Yamazaki 1999). 

Palettes, edged (Fig. 13.21; PI. B.7: 1-5) 
Palettes with a circular depression on the use 

surface, whose perimeter is clearly defined. No 
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Fig. 13.18 Mortars from the Chalcolithic levels of Tell Kosak Shamali. 
1. Mortar on slab, pitted type, circular, straight surface, basalt (96KSL-AE4-14-98B; 10A01; Level 10 of Sector A). 
2. Mortar on slab, pitted type, circular, convex surface, smeared, basalt (96KSL-AD5-86; Fill; Level 10 of Sector A). 
3. Mortar on slab, hollowed type, circular, straight surface, smeared, basalt 

(97KSL-AE5-51-6; 1305; Level 13 of Sector A). 
4. Mortar on slab, hollowed type, circular, limestone (94KSL-D11-6; Fill; Level 15 of Sector A). 
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Fig. 13.19 Multi-pitted slab from a Chalcolithic level of Tell Kosak Shamali. 
Multi-pitted slab, mortar?, circular, convex surface, basalt (95KSL-AD5-44; 402; Level 4 of Sector A). 
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Fig. 13.20 Mortars and other grinding slabs from the Chalcolithic levels of Tell Kosak Shamali. 
1. Mortar, cylindrical type, limestone (96KSL-BD7-25; B501; Level 5 of Sector B). 
2. Mortar, cylindrical type, basalt (97KSL-AD4-50-7; 1303; Level 13 of Sector A). 
3. Slab abrader/palette, smeared, grooved, concave surface, sandstone (96KSL-AD4-34; Fill; Level 9 of Sector A). 
4. Slab abrader/palette, concave surface, sandstone (96KSL-BD7-33; Fill; Level 4 of Sector B). 

significant traces of deliberate shaping remain 
on the other parts. The blanks are all relatively 
flat river pebbles. The depression is shallow on 
many examples, less than 5 m m , but on a sad
dle-shaped specimen it reaches 2.5cm in depth 
(Fig. 13.21: 9). The circular shape of the depres
sions suggests rotary motion of a handstone on 
these palettes. The raw material is almost ex
clusively fine-grained sandstone (Table 13.3). 

Twelve specimens were identified as this type 
(27.3%; 12/44; Table 13.6), of which nearly half 
are smeared red or black (41.7%; 5/12). The size 
ranges from 7.3cm x 5.2cm x 3.8cm to 21.1cm x 
14.3cm x 8.1cm. The average length is 13.0cm. 

Palettes, non-edged (Fig. 13.22; PI. B.7: 6 & 8) 
There are palettes with similar use traces to the 
above, but the depression is not clearly delineat
ed and is open to an edge. Thirty two speci
mens were classed to this type (72.7%; 32/44; 
Table 13.6). They may represent an earlier 
stage of use as palettes. As a matter of fact, the 
proportion of smeared pieces is lower than for 
the edged palettes (34.3%; 11/32). The specimen 
discovered together with a smearer (Fig. 13.12: 
14) in situ is included in this category (Fig. 13. 
22: 7). The raw material use pattern is the same 
as that of edged palettes. Sandstone is virtually 
the only raw material (95.7%; Table 13.3). The 
size is also m u c h comparable. It varies from 
6.5cm x 5.3cm x 1.8cm to 15.1cm x 11.0cm x 
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Fig. 13.21 Palettes from the Chalcolithic levels of Tell Kosak Shamali. 
1. Palette, edged type, circular, smeared, sandstone (95KSL-AF5-9; 1309; Level 13 of Sector A). 
2. Palette, edged type, circular, smeared, sandstone (95KSL-AD5-77-8; 804; Level 8 of Sector A). 
3. Palette, edged type, circular, smeared, sandstone (95KSL-AD5-12-2; 402; Level 4 of Sector A). 
4. Palette, edged type, circular, sandstone (95KSL-AD5-49; 402; Level 4 of Sector A). 
5. Palette, edged type, circular, sandstone (95KSL-AD4-11; 601/602; Level 6 of Sector A). 
6. Palette, edged type, circular, use-areas on both surfaces, smeared on the reverse, sandstone 

(95KSL-AD5-52-4; 402; Level 4 of Sector A). 
7. Palette, edged type, oblong, smeared, sandstone (97KSL-AD4-50; 1303; Level 13 of Sector A). 
8. Palette, edged type, circular, sandstone (97KSL-AF5-6; Fill; Level 12 of Sector A). 
9. Palette, edged type, oblong, smeared, sandstone, red residue at the center 

(95KSL-AF6-10-14; Fill; Level 16 of Sector A). 
10. Palette, edged type, oblong, sandstone (95KSL-AG5-3; 1310; Level 13 of Sector A). 
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Fig. 13.22 Palettes from the Chalcolithic levels of Tell Kosak Shamali. 
1. Palette, non-edged type, smeared, circular, sandstone, red residue at an edge 
(95KSL-AF6-10-14; Fill; Level 16 of Sector A). 

2. Palette, non-edged type, circular, sandstone (95KSL-AF6-7; 1504; Level 15 of Sector A). 
3. Palette, non-edged type, circular, sandstone (97KSL-AE5-53-7; 1406; Level 14 of Sector A). 
4. Palette, non-edged type, oblong, sandstone, flaked (97KSL-AE5-53-12; 1406; Level 14 of Sector A). 
5. Palette, non-edged type, circular, sandstone, flaked (96KSL-AE4-14-2; 10A01; Level 10 of Sector A). 
6. Palette, non-edged type, oblong, sandstone (95KSL-BD7-19; B303; Level 3 of Sector B). 
7. Palette, non-edged type, oblong, sandstone, discovered in situ with the oblong smeared stone 
of Fig. 13.12: 7 on its top (97KSL-AE5-51-7; 1405; Level 14 of Sector A). 

8. Palette, non-edged type, smeared, oblong, sandstone, black residue at one end 
(95KSL-AF6-10-14; Fill; Level 16 of Sector A). 

9. Palette, non-edged type, smeared, oblong, sandstone (96KSL-AD6-11; 408; Level 4 of Sector A). 
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4.4cm, and the average length is 11.8cm. 

(4) Others 
Lower stones other than the above are as follows. 

Incised slab (Fig. B.15: 2; PI. 13.5: 4) 
There is a broken piece of ground slab with 
several crossed lines of incision on the use sur
face (0.9%; 1/114; Table 13.6). The lines are 
sharply incised, 2 m m to 2.2mm wide and 
1.5mm deep. Their transverse section is as an
gled V-shape (Fig. 13.15: 2). The purpose(s) of 
these incisions are as yet unknown. The blank 
is a flat limestone boulder, whose transverse 
section has a lensshape. Both surfaces are well 
ground. O n both sides, a few flake scars to 
fashion the original blank are noted. The size 
measures 22.5cm x 12.0cm x 6.7cm. 

Slab abraders/palettes (Fig. 13.20:3 & 4; PI. B.7: 9) 
T w o broken pieces made on coarse-grained 
sandstone are referred to as slab abraders (1.8%; 
2/114; Table 13.6). The remaining sizes are 
8.9cm x 9.4cm x 2.3cm, and 5.1cm x 6.1cm x 
1.2cm. These are both made into a rectangular 
shape by pecking and grinding, and their use 
surfaces are depressed through grinding. The 
specimen of Fig. 13.20: 3 retains three shallow 
grooves running in parallel on the use surface, 
within which faint traces of red pigments re
main. It could have been used or reused as a 
palette. The other example of Fig. 13.20: 4 has 
use surfaces on both sides. In the center of each, 
a shallow circular depression is visible. 

Anvils (Fig. 13.23; PL 13.5:3) 
These are represented by relatively large slabs 
with a rather irregular plan. The periphery is 
roughly flaked at parts. It may not have been 
possible to identify them as artifacts or used 
stones unless discovered in proper contexts. 
The specimens described here are all from the 
floor remains of Ubaid architecture of Sector 
A. They were located close to the center of a 
room, together with scattered craft tools. Only 
a single piece was usually discovered in each 
room, but occasionally two pieces as in R o o m 
10A05 of Level 10 and R o o m 807 of Level 8. 

Ten specimens were recovered (8.8%; 10/114; 
Table 13.6). Eight were on limestone, and the 

two on basalt. In general these stone slabs have 

a nearly straight or slightly convex use surface 

on one side, while the other side is unmodified 
or roughly flaked leaving the original irregular 
surface of the blank. The use surface shows 
clear signs of abrasion or smoothing, but they 
are not so flat as those of the grinding slabs. 
Instead, undulation of the original blank 
surface has not been completely removed 
(Fig.13.23). Such observations suggest that 
these stones were used as anvils, on which some 
soft materials were processed. Considering the 
discovery from a definite pottery workshop of 
Level 10 of Sector A, use as a craft table for 
pottery shaping is suggested. 

The size ranges from 19.0cm x 16.0cm x 3.3cm 
(Room 10A01 of Level 10) to 72.0cm x 38.0cm x 
6.5cm (Room 10A05), with most examples over 
50cm long. Most of the specimens are less than 
10cm in thickness. O n e relatively thick one 
occurred in R o o m 706 of Level 7 (PI. 3.14: 2 in 
Nishiaki et al. 2001), which measured 35cm x 
33cm x 15cm. It was situated about 30cm apart 
from a pot-stand, or a reused broken jar with a 
collared rim that had been placed upside down, 
around which craft tools including ground 
stones and a goat horn were scattered. This 
stone was probably intentionally flaked to have 
a rectangular solid shape with its upper surface 

smoothed flat. 

"Turning tables" (Fig. 13.24; PI. B.5: 5& 6) 
These are circular flat slabs with a plano-con
vex section. The periphery is well modified to 
have a smoothed and dull edge by flaking and 
grinding. The transverse section is mostly pla
noconvex or lens-shaped. All have at least one 
convex surface. Both surfaces show traces of 
use, which have removed most of the original 
flaking scars. The convex surface shows signs 
of rubbing, while the other is gently worn. This 
use pattern is particularly evident on the 
example of Fig. 13.24: 3, whose reverse side is 
so polished through rotary motion to have a 

lustrous surface. 

These stone slabs resemble the gypsum objects 

described as "plano-convex discs" at Tell 
Abada. Accounting for their discovery from a 
pottery production workshop, Jasim (1985: 87) 
suggested their possible use as molds for 
making dishes. Interestingly, all five "turning 



tables" of Tell Kosak Shamali were also 

recovered from the levels in which pottery 

workshops were identified (Levels 7, 10, 13 and 

15; see Nishiaki et al. 2001: 93-94). If indeed 

related to pottery production, they seem more 

likely to have functioned as a slow turning 

table for pottery shaping or a pivot for a table 

m a d e from organic materials. T h e rather 

irregular edges of some specimens (e.g. Fig. 

13.24: 1) would not have worked well when 

used as molds. 

Five specimens exist, all on limestone (4.4%; 

5/114; Table 3.6). Their diameter measures 

from 7.3cm to 14.2cm, and the thickness from 

1.2cm to 5.5cm. T h e blanks are either flat 

cobbles (Fig. 13.24: 1-3) or flakes (Fig. 13.24: 

4 and 5). 

13.3.3 Miscellaneous objects 

The following seven types were defined for 

grinding stone tools other than those 

mentioned above: horn-shaped piece, celt, 

chisel, drilled stone, stone ring, flaked disk, and 

grooved stone (Table 13.7). Unlike the 

handstones and lower stones, which were made 

leaving the original blank shape mostly 

unchanged, these tools were all deliberately 

shaped by pecking, grinding, or polishing so as 

to produce a distinct shape. 

Horn-shaped pieces (Fig. 13.25; PI. B.9: 10) 
These are unique objects with a standardized 

shape reminiscent of gazelle horn cores. Three 

specimens were recovered. They have an 

elongated conical body slightly curved to the 

pointed tip. The butt is flat, and the section is 

more or less circular. Modification of the body 

is achieved by pecking towards the tip and 

grinding in a longitudinal direction. T h e 

complete specimen (Fig. 13.25: 1) is 20.6cm 

long, and 5.4cm in diameter at the thickest 

part. Their tips, excluding one proximal 

fragment (Fig. 13.25: 2), retain black substances. 

These tools are all made on soft chalky limestone. 

These tools remind us of the clay pegs or bent 

nails commonly reported from Ubaid 

settlements. A number of suggestions have 

Table 13.7 Other grinding stone tools from the Chalcolithic levels of Tell Kosak Shamali. 

Type 

Sector A 

17 16 15 14 13 12 1 Mixed Total 

Horn-shaped stones 

Celts 

Chisel 

Drilled stone 

Stone rings 

Flaked disks 

Grooved stone 

0 
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0 
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0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

3 

7 

1 

1 

2 

0 

0 

Type 

Sector B 

7 6 1 Mixed Total 

Horn-shaped stones 

Celts 

Chisel 

Drilled stone 

Stone rings 

Flaked disks 

Grooved stone 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

1 

Grand 
total 
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Fig. 13.23 Stone anvils from the Chalcolithic levels of Tell Kosak Shamali. 
1. Anvil, convex worn surface, basalt (96KSL-AE6-20-2; 10A24; Level 10 of Sector A). 
2. Anvil, convex worn surface, basalt (97KSL-AE4-24; 10A01; Level 10 of Sector A). 
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Fig. 13.24 Stone "turning tables" from the Chalcolithic levels of Tell Kosak Shamali. 
1. Turning table, limestone (94KSL-C11-4; Fill; Level 15 of Sector A). 
2. Turning table, limestone (96KSL-AE4-14-53; 10A01; Level 10 of Sector A). 
3. Turning table, limestone (96KSL-AE4-2; Fill; Level 7 of Sector A). 
4. Turning table, limestone (96KSL-AE4-14-29; 10A01; Level 10 of Sector A). 
5. Turning table, limestone (97KSL-AD4-50; 1303; Level 13 of Sector A). 
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Fig. 13.25 Horn-shaped handstones from the Chalcolithic levels of Tell Kosak Shamali. 
1. Horn-shaped handstone, smeared, chalky limestone, black reside at one end 
(95KSL-AD5-49; 402; Level 4 of Sector A). 

2. Horn-shaped handstone, chalky limestone (96KSL-AD6-17; Fill; Level 6 of Sector A). 
3. Horn-shaped handstone, smeared, chalky limestone, black reside at one end 
(96KSL-AE5-14; 818; Level 4 of Sector A). 

been m a d e as to their function, and the most 
acceptable one seems to be that as mullers for 
grinding or rubbing other materials (Jasim 
1985: 62-63). In fact, m a n y of the so far k n o w n 
clay examples retain usetraces at the butt end. 
However, this is not the case for the objects 
from Tell Kosak Shamali. They have neither 
convex butts nor ground traces at the butt. 
Instead, probable use traces are represented by 
black residues, suggesting their functional part 

was the tip. They m a y be more comparable to 
the "stone object in horn-shape" described at 
Tell eth-Thalathat II (Plate 54: 2-2 in 
Furuyama 1970) or the small stone cones of Tell 

Abada (Jasim 1985: 83), though their function is 

unspecified. 

Two of the three specimens from Tell Kosak 
Shamali were discovered in pottery workshops 
(see Plate 3.15 in Nishiaki et al. 2001). Interest
ingly, pottery workshops were often associated 
with real gazelle horn cores, which also retain 
black residues at the tip as on the horn-shaped 

pieces (Chapter 14, this volume). These tools 
thus m a y have served a similar use. 

CeltS (Fig. 13.26: 1-7; PI. 13.9: 1-5) 
These are polished stone axes with a sharp cut-
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Fig. 13.26 Celts and others from the Chalcolithic levels of Tell Kosak Shamali. 
1. Celt, gabbro (97KSL-AE5-55-12; Fill; Level 14 of Sector A). 
2. Celt, gabbro (94KSL-D10-topsoil; Sector A). 
3. Celt, gabbro (97KSL-AE5-52; Fill; Level 14 of Sector A). 
4. Celt, gabbro (97KSL-AD4-50; Fill; Level 13 of Sector A). 
5. Celt, miniature type, gabbro (94KSL-D10-4; Fill; Level 15 of Sector A). 
6. Celt, miniature type, gabbro (96KSL-AE6-17; 10A04; Level 10 of Sector A). 
7. Celt, miniature type, gabbro (96KSL-AD5-67; 604; Level 6 of Sector A). 
8. Chisel, gabbro (96KSL-AE5-53; 1406; Level 14 of Sector A). 

ting edge at the broader end. T h e edge, situated 

at the broader end, is all polished on both surf

aces by horizontal and/or slightly diagonal 

grinding. T h e sides as well as the main surfaces 

are also highly polished so as to have a rectan

gular transversal section. While all the celts 

share the same general shape, they can be div

ided into two types on morphological grounds. 

O n e is a group of wider pieces with m o r e or 

less straight sides (Fig. 13.26: 1-4; width: 4.6 to 

5.4cm), and the other one has a narrower body 

with round convex sides (Fig. 13.26: 5-7; width: 

2.0 to 2.9cm). T h e latter corresponds to the 

miniature celt defined by Wright (1992: 73). A s 

both groups show little sign of battering at the 

butt, use with a handle is strongly suggested. 

All but one are on dark bluish-green gabbro. 

T h e only exception is a specimen m a d e from a 

whitish-gray gabbro (Fig. 13.26: 7). 

Chisel (Fig. 13.26: 8; PI. 13.9: 6) 

A single example of a polished stone tool was 

defined as a chisel (Fig. 13.26: 8). It has a m u c h 

narrower and elongated body (1.9cm), and the 

broadest part is polished not at one end but at 

the m i d part. T h e butt is broken off. All the 

surfaces are highly polished. T h e striations gen

erally run parallel longitudinally, rather than 
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Fig. 13.27 Flaked heavy duty tools from the Chalcolithic levels of Tell Kosak Shamali. 
1. Drilled stone, limestone (95KSL-AD5-55; 402; Level 4 of Sector A). 
2. Grooved stone, limestone, striations within the groove (96KSL-BD7-56; 402; Level 5 of Sector B). 
3. Stone ring, basalt (95KSL-AF5-17; 1306; Level 13 of Sector A). 
4. Flaked disk, limestone (96KSL-BE7-11; Fill; Level 4 of Sector B). 
5. Flaked disk, limestone (96KSL-BD6-24; Fill; Level 6 of Sector B). 
6. Flaked disk, limestone (96KSL-BD6-29; B502; Level 5 of Sector B). 
7. Flaked disk, limestone, on flake (96KSL-BE7-11; Fill; Level 4 of Sector B). 

horizontally as on the celts. The raw material is 
dark bluish-green gabbro, the c o m m o n one for 
the celts. 

Drilled stone (Fig. 13.27: i) 
The present collection contains a drilled stone 

that could be an unfinished macehead. It is a 
polished limestone sphere with a circular pit on 
one face (Fig. 13.27: 1). T h e size is 6.7cm x 
6.4cm x 5.3cm. The pit, 2.6cm in diameter and 
1.5cm in depth, was evidently made by drilling. 
The cross section is open V-shaped, suggesting 
the use of a broad tool with a round tip to bore. 

Grooved stone (Fig. B.27: D 
This is a soft chalky limestone cobble with a 
groove around the middle of the body. It may 
have worked as a loom weight or sinker. It 
measures 13.3cm x 12.2cm x 9.9 cm. All the 
surfaces are roughly pecked, and no careful 
polishing traces are visible. The groove is not 
well edged, and is some 2cm to 2.5cm wide and 
about 1cm deep. T h e inner surface of the 
groove is worn, probably due to abrasion from 
a string. 

Stone rings (Fig. B.27: 3) 
T w o small fragments of ring-shaped basalt ob-
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jects were discovered (Fig. 13.27: 3). T h e 

heights are about 4.5cm and 6.3cm. The inner 

surface is obviously pecked and ground from 

both sides. A weight for a digging stick or 

other purposes m a y have been a possible 

function of these tools. Similar objects are 

k n o w n at m a n y Ubaid sites including Tell 

Abada (Jasim 1985: 80) and Telul eth-Thalathat 

II (Plate 86: 19 in Furuyama 1970). 

Flaked dis%s (Fig. 13.27:4-7) 
These are flat disk-shaped objects with a series 

of flake scars at the periphery. They are not 

ground stone tools but flaked ones in a strict 

sense. They resemble the turning tables defined 

above, but are distinguished by their m u c h 

smaller size (diameter: 5.6 to 7.2cm) and rela

tively sharp edges. N o grinding or polishing 

traces are visible. The retouch scars are mostly 

marginal. Both flat pebbles and flakes were 

used as blanks. The raw material is exclusively 

limestone. 

13.3.4 Building materials 

Most Chalcolithic buildings at Tell Kosak Sha

mali were built with mudbricks on stone foun

dations. The raw material for the foundation 

was almost exclusively limestone, the material 

readily available near the settlement. Broken 

grinding stones were also occasionally re-used 

as foundation stones to be mixed with lime

stone cobbles. In fact some of the larger grind

ing slabs made of basalt were discovered in 

such a secondary context. 

As the grinding slabs were already described 

above, another type of building materials will 

be referred to here, namely door sockets. These 

are relatively flat stone cobbles with a round 

depression on its surface. The general appear

ance resembles that of mortars on slabs. H o w 

ever, unlike the mortars, the depressions of the 

door sockets are not generally located in the 

center of the upper surface. The depressions are 

small in comparison with their body size. An

other distinguishing character lies in the treat

ment of the sides and the back, which are only 

roughly flaked, leaving the irregular surface 

un-smoothed. The Chalcolithic builders of Tell 

Kosak Shamali apparently did not care a lot 

about the shape of the nonfunctional parts of 

door sockets. 

The excavations yielded a total of ten speci

mens identified as door sockets, all made on 

limestone and from Sector A. The door sockets 

were discovered in situ on walls between 

rooms, testifying to their actual use for the 

supposed purpose. The only exception is the 

specimen uncovered within Wall 823 of Level 8 

along with other building materials (cf. Figs. 

3.45 and 3.46 in Nishiaki et al. 2001). 

The size of these door sockets shows a great 

diversity from 13cm x 10cm to 47cm x 34 cm. 

O n the other hand, the size of the depressions 

when measured at the widest portion clearly 

falls in two ranges. Out of the ten specimens, 

eight have a diameter of the depression 

between 4 and 7cm, and the remaining two 

have a larger depression, around 18 to 20cm in 

diameter. The presence of larger depressions 

does not directly show that some posts were 

indeed up to 20cm thick, because the heavily 

worn parts are detected only in the center of 

the depressions. Nevertheless, this dichotomy 

suggests the use of perhaps two kinds of posts 

at Tell Kosak Shamali. At the same time, it 

indicates that most of the posts for doors were 

narrow ones. The door sockets with a larger 

depression were situated on the walls between 

Rooms 703 and 704 of Level 7, and Rooms 803 

and 805 of Level 8 (Nishiaki et al. 2001). 

13.3.5 Manuports 

Stone items referred to as manuports are 

natural stones and minerals that were brought 

into the settlement but not utilized as tools. 

They include five pieces of pigments, and a 

number of "water-worn" stones. 

(1) Pigments 

Manganese (PI. B.9: ID 
There is one piece of manganese, a c o m m o n 

material to produce black paint in Mesopota

mia (Moorey 1994: 155). It has a conical shape 

with traces of deliberate grinding on all the sur

faces. The bottom is flat, and the body surface 

is smoothed to round. The diameter at the bot

tom is 6.5cm, and the height is 5.4cm. This 

specimen was discovered at the bottom of Level 
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9 of Sector A, but is perhaps derived from the 
underlying potter's workshop of Level 10 
(Nishiaki et al. 2001). 

Hematite (PI. B.9: 12 & B) 
Four hematite pieces, most likely used to make 
brown to red paint on pottery (Moorey 1994: 
152), were identified in the collection. The 
body is wholly ground to have a smooth 
surface. Three have an irregular egg-shape 
(Plate 13.9: 13), while the other is nearly 
spherical (Plate 13.9: 12). The size is between 
3.6 and 3.7cm long, 2.1cm and 2.8cm wide, and 
1.2cm and 3.1cm thick. T w o of these were 
recovered from the potter's workshop of Level 
10 of Sector A, one from Level 5 of Sector B 
also in association with pottery production 
facilities (Koizumi and Sudo 2001) and the 
other one was from fill of Level 2 of Sector B 
(see Appendix to Chapter 15). 

(2) Water-worn stones (PI. 13.8:8) 
These are natural stones without any visible 
traces of use or secondary modification. The 
present collection includes 521 specimens of 
such stones (22.1%; 521/2353; Table 13.1). A 
number of explanations are possible for their 
abundant presence at the settlement of Tell 
Kosak Shamali. Some of the stones would have 
indeed been brought in by the inhabitants for 
future uses as building materials, weights, sling 
missiles, raw materials of grinding stones, and 
so on. Others might have intruded into the 
archaeological deposits through building or 
pitting activities in the bedrock of the terrace 
on which the settlement was located. Oguchi 
(2001: 20) in fact reports the presence of buried 
fluvial gravel layers below the mound, which 
contain abundant rounded basalt, sandstone 
and metamorphoic rocks as well as limestone. 
The processes of intrusion of these stones into 
the archaeological deposits must be complicated, 
and the adequate explanation should be sought 
depending on the specific situation. 

In the meantime, we shall mention one particu
lar case that could give us insight into the use or 
function of some of these stones. It is concerned 
with two stone cashes of the Ubaid period dis
covered in Sector A. One is from Room 719 in 
Level 7, and the other one is from an open area 

to the southwest of Room 601 in Level 6. They 

yielded 17 and 40 water-worn stones respective
ly. From the morphological scheme of Table 
13.4, these stones are all classed as the globular 
type without exception. Their sizes are also 
very similar to each other; the average length, 
width and thickness are 46.5mm (standard de
viation: 7.10mm) x 35.2mm (standard devia
tion: 5.00mm) x 24.7mm (standard deviation: 
3.93mm), and 46.7mm (standard deviation: 
6.73mm) x 36.5mm (standard deviation: 6.14 
m m ) x 24.5mm (standard deviation: 4.73mm). 
While the size of naturally available stones in 
the vicinity of and below Tell Kosak Shamali 
has not yet been studied, the standardized size 
of these cached stones seems to reflect a human 
selection for some purpose. 

One plausible function of these stones is that as 
sling missiles. Their shape and size well match 
those of the clay sling missiles widely reported 
from Ubaid sites of northern Mesopotamia (cf. 
Korfmann 1972). For instance, the metric data 
available on ten clay sling missiles from the 
Ubaid levels of Telul ethThalathat II, Iraq, 
have almost the same size as that of the above 
stones; the average length is 45.3mm, with a 
standard deviation of 7.53mm (Fukai et al. 
1970). In addition, the average length and 
standard deviation are 48.0mm and 8.74mm at 
the Terminal Northern Ubaid/Post-Ubaid site 
of Tell Beydar III, upper Khabur, Syria 
(Suleiman and Nieuwenhuyse, n.d.). The sling 
missiles from Tell Abada in Iraq, middle 
Mesopotamia, are similarly reported to have a 
length between 3.5cm and 5.6cm (Jasim 1985: 
62). In addition, despite the suggestion from 
faunal analysis that wild animals including 
plenty of birds were hunted at Tell Kosak 
Shamali in the Ubaid period (Chapter 16, this 
volume), no clay sling missiles or definite 
hunting tools have been discovered. There 
seems thus to be a high possibility that natural 
stones categorized as "water-worn" stones in 
this paper may well include at least some sling 

missiles. 

13.6 Conclusions 

The grinding stone assemblages of Tell Kosak 
Shamali consist of several major groups of 
tools. The most c o m m o n are handstones that 



constitute nearly 9 0 % of the total objects 

(88.8%) excluding building materials, manu

ports, water-worn stones and unclassifiable 

fragments, followed by a much smaller amount 

of lower stones (9.5%) and objects defined as 

miscellaneous objects (1.7%). These groups 

contain varied types of tools c o m m o n at Ubaid 

to Late Chalcolithic sites of northern Iraq. For 

example, tools usually assigned to the use of 

food processing (e.g. grinders/polishers, pestles, 

pounders, grinding slabs, and mortars), craft 

activities (e.g. pounders/hammerstones, 

smoothers, celts, chisels and incised slabs), ani

mal/bird hunting (e.g. spherical stones and 

"water-worn stones"), and pigment preparation 

(e.g. smearers, mortars, and palettes) are widely 

represented. In terms of specific morphological 

types too, most of them find good parallels in 

the k n o w n Iraqi sites as mentioned in the 

previous sections. These similarities evidently 

show that the Chalcolithic inhabitants of Tell 

Kosak Shamali maintained strong ties with the 

east both in subsistence and stylistic aspects 

despite their geographical position at the 

western edge of the vast Ubaid cultural sphere. 

As unique elements of the Tell Kosak Shamali 

assemblages, w e shall mention first the large 

size of the collection of grinding stones, as in 

the case of flaked stone artifacts (Chapter 11, 

this volume) recovered from the relatively 

small-scale excavations. This is probably 

explained at least partly by the geomorphological 

setting of Tell Kosak Shamali. It obviously 

provided rich sources of stones with a great 

diversity of size and shape, easily accessible by 

the Chalcolithic inhabitants (Oguchi 2001). The 

Chalcolithic people apparently made careful 

selection of stones for specific use. While 

sandstone was most commonly chosen for both 

handstones and lower stones, other stones were 

also used to produce particular types of tools 

(Tables 13.2 and 13.3). A m o n g the handstones, 

for example, limestone and andesite were more 

c o m m o n l y selected for certain 

grinders/polishers. Limestone was particularly 

favored to manufacture grinders/polishers of 

the spherical type. O n the other hand, 

sandstone was nearly the only material selected 

to manufacture smoothers, and basalt and 

andesite were characteristically employed for 

pounders and pestles. T h e raw materials of 

smearers were most often sandstone, but 

andesite was also frequently used. As for the 

lower stones, basalt was the most favored raw 

material except for palettes. Palettes were 

almost exclusively made from sandstone, a 

pattern comparable to that of the smoothers 

probably used in a pair. Since all these stones 

were abundantly available in the vicinity of Tell 

Kosak Shamali, these patterns should reflect 

deliberate choices by the inhabitants based on 

their knowledge of the adequate quality of each 

stone. 

Secondly, we can list as a characteristic of the 

present assemblages the abundant occurrence 

of tools that could be related to pottery produc

tion. Although functional interpretation of a 

specific tool is often very difficult, it would be 

appropriate to discuss this possibility for some 

indisputable pottery workshops have been re

covered at this settlement from such levels as 

Level 10 of Sector A (Nishiaki et al. 2001) and 

Levels 6-5 of Sector B (Koizumi and Sudo 

2001). 

Stone objects regarded as potter's tools have 

been reported from many Chalcolithic sites. 

Examples are known from Tell Abada (Jasim 

1985), Tepe G a w r a (Speiser 1935; Tobler 

1950; Rothman 2002), Tell Mushanfa (Oguchi 

1987) and Tell al-'Abr (Yamazaki 1999), as well 

as much later sites (Anderson 1987; Magrill and 

Middleton 1997). The literature survey by Ii 

(1991) designated several morphological types 

for them, which can be referred to, according 

to the typology of the present paper, as 

smoothers of crescent-, spatula-, axe-, and bar-

shaped, discoidal types, polishers or burnishers 

on round river pebbles, and stone palettes. 

Similar or identical objects are abundantly 

present in the Tell Kosak Shamali collection. 

Needless to say, since they could have been used 

for other purposes as well, the morphological 

similarities alone would not testify to their 

actual use as potter's tools. Nevertheless, 

contextual evidence from Tell Kosak Shamali 

seems to help underscore such an interpre

tation; these tools often occurred in in situ 

contexts associated with pottery workshop con

structions in several levels (Nishiaki et al. 2001). 

Plate 13.8: 1-5 shows an example of a possible 

tool kit from Level 13 of Sector A. These 
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B6-5 
(N=91) 

B4-1 
(N=67) 

Fig. 13.28 Proportions of the smearers in the handstone assemblages 
from Tell Kosak Shamali by ceramic stages. 

objects were discovered together all close to 
Feature 1306, a kiln presumably for firing 
pottery (Plate 3.3 in Nishiaki et al. 2001). They 
consist of a barshaped smearer, an axe-shaped 
smoother, a discoidal smoother, a palette of the 
nonedged type, and a pestle of the loaf type. 
Similarly, nearly all the types of "potter's tools" 
were recovered in situ from the large craft 
room (10A01) of the burnt building of Level 10, 
which included smoothers (Fig. 13.6: 4), 
palettes (Fig. 13.22: 5), smearers (Fig. 13.12: 4), 
smeared mortars (Fig. 13.18: 2), anvils/craft 
tables (Fig. 13.23: 1 and 2), "turning tables" 
(Fig. 13.24: 2 and 4) and so on. 

Another indication comes from analysis of the 
lower stones, whose functions or uses may be 
determined with more certainty than for hand
stones; the lower stones also include numerous 
tools supposed to have been potter's tools. Pa
lettes (46 specimens), anvils (10),"turning 
tables" (5), smeared mortars (5) and a smeared 
slab abrader (1) are such candidates among 
those described in the previous section. If all 
these were indeed used for the work of pottery 
production and pigment preparation, potter's 
tools comprise over half of the lower stones 
from Tell Kosak Shamali (58.8%; 67/114). The 

same might well apply to the handstones. 

As such, analysis of the grinding stones from 
Tell Kosak Shamali could reveal details on the 
pottery manufacturing technologies of the 
Chalcolithic period. Although the analysis is 
still in progress, I would like to address a cou
ple of lines of evidence on the grinding stones 

that could be related to the evolution of pottery 
production technologies. O n e is from 
"smearers" or supposed pigment preparation 
tools. W h e n compared by levels or stages de
fined by the ceramic typology (Fig. 13.28), 
smearers appear in the Ubaid levels constantly 
at around 10 to 15%, but their frequency sharp
ly drops in the Post-Ubaid and Uruk levels 
(Levels 6-1 of Sector B), down to less than a few 
percent. This trend undoubtedly reflects the 
decline of manufacturing of painting pottery in 
the period after the Post-Ubaid (Nishiaki et al. 
1999). At the same time, this would in turn sup
port the interpretation of the smearers to be as
sociated with the production of painted pottery. 
A comparable trend is also observable in the 
lower stone assemblages, though less clearly 
perhaps because of the smaller sample size. Pa
lettes presumably used in a pair of smearers al
so decrease from the Ubaid to the Post-Ubaid 
periods, from over 5 0 % down to 0.0 to 33.3% 
(Table 13.6). In addition, the palettes discovered 
from the Post-Ubaid and Uruk levels are those 
of the nonedged type only, suggesting no more 
prolonged or intensive use as in the Ubaid 

period. 

A similarly meaningful pattern is noted con
cerning the "turning tables". Stone objects de
fined as such were only recovered from the 
Early to the Late Northern Ubaid levels (Table 
13.6). The preliminary analysis of the pottery 
chronology at Tell Kosak Shamali by Tatsundo 

Koizumi revealed a timevectored change in the 
use of turning wheels for pottery shaping as 
follows. In the Ubaid period, slow turning de-
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vices were used for securing a particular shape 

of pottery, but in its later stage the fast turning 

wheel was increasingly introduced. In the Post-

Ubaid period, the use of the fast turning wheel 

became c o m m o n to directly build vessel walls 

as well as to shape the vessel (Nishiaki et al. 

1999: 31, 35). This observation seems to match 

the chronological position of the stone turning 

tables. Objects assignable to tables or turnnets 

have not been recovered from the Post-Ubaid 

levels, even though obvious pottery workshops 

existed there (Koizumi and Sudo 2001). 

Organic turning tables may have replaced the 

stone ones to facilitate fast rotating in this 

period. 

Finally, a general trend of change between the 

Ubaid and the Post-Ubaid periods is addressed. 

The tool composition in the Post-Ubaid and 

Uruk levels seems m u c h simpler than in the 

Ubaid periods. Grinding stones from the later 

periods are largely constituted of grinders and 

smoothers with little modification (Table 13.4). 

Well-shaped tools such as spherical grind

ers/polishers and axe-shaped smoothers are 

very rare, and discoidal smoothers lose their 

importance. The enigmatic tools of horn-shap

ed stone are also absent in the Post-Ubaid 

and Uruk periods. This change may reflect 

abandonment of the Ubaid-type potter's tools 

or replacement of them by other tools at the 

end of the Ubaid period. As a matter of fact, 

new types of potter's tools such as ceramic ring-

scrapers appeared in this stage for the first time 

(Chapter 15). Whatever the case, further 

analysis focusing regarding potter's tools would 

be better m a d e w h e n other relevant data 

become available, particularly on tools made of 

clay and bone and the manufacturing traces of 

pottery itself. Examination of the spatial 

distribution should also produce useful 

information on the organization of craft 

activities in the Chalcolithic period. These will 

be presented in the next volume. 
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Table 13.8 Handstones from the Early Northern Ubaid levels of Tell Kosak Shamali. 

Type 

Grinders/polishers 

Globular 

Spherical 

Loaf 

Cylindrical 

Conical 

Smoothers 

Discoidal 

Crescent 

Bar-shaped 

Spatula-shaped 

Axe-shaped 

Pounders 

Globular 

Discoidal 

Cuboid 

Pesdes 

Loaf 

Cylindrical 

Conical 

Smearers 

Globular 

Spherical 

Collared 

Discoidal 

Loaf 

Bar-shaped 

Spatula-shaped 

Total 

Sector A 

17 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

% 
100.0 

(100.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

16 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

0 

0 

3 

0 

0 

0 

1 

2 

0 

0 

7 

% 
28.6 

(14.3) 

(14.3) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

14.3 

(14.3) 

(0.0) 

(0.0) 

14.3 

(14.3) 

(0.0) 

(0.0) 

42.9 

(0.0) 

(0.0) 

(0.0) 

(14.3) 

(28.6) 

(0.0) 

(0.0) 

100.0 

15 

16 

10 

0 

5 

1 

0 

7 

4 

0 

2 

0 

1 

2 

0 

0 

2 

2 

2 

0 

0 

7 

1 

0 

0 

1 

4 

0 

1 

34 

% 
47.1 

(29.4) 

(0.0) 

(14.7) 

(2.9) 

(0.0) 

20.6 

(11.8) 

(0.0) 

(5.9) 

(0.0) 

(2.9) 

5.9 

(0.0) 

(0.0) 

(5.9) 

5.9 

(5.9) 

(0.0) 

(0.0) 

20.6 

(2.9) 

(0.0) 

(0.0) 

(2.9) 

(11.8) 

(0.0) 

(2.9) 

100.0 

14 

37 

28 

1 

7 

1 

0 

8 

5 

0 

2 

0 

1 

13 

10 

1 

2 

2 

1 

1 

0 

10 

2 

0 

0 

0 

8 

0 

0 

70 

% 
52.1 

(39.4) 

(1.4) 

(9.9) 

(1.4) 

(0.0) 

11.3 

(7.0) 

(0.0) 

(2.8) 

(0.0) 

(1.4) 

18.3 

(14.1) 

(1.4) 

(2.8) 

2.8 

(1.4) 

(1.4) 

(0.0) 

14.1 

(2.8) 

(0.0) 

(0.0) 

(0.0) 

(11.3) 

(0.0) 

(0.0) 

100.0 

13 

61 

41 

3 

16 . 

1 

0 

28 

23 

2 

3 

0 

0 

14 

11 

0 

3 

4 

3 

0 

1 

16 

7 

0 

0 

0 

7 

0 

2 

123 

% 
48.8 

(32.8) 

(2.4) 

(12.8) 

(0.8) 

(0.0) 

22.4 

(18.4) 

(1.6) 

(2.4) 

(0.0) 

(0.0) 

11.2 

(8.8) 

(0.0) 

(2.4) 

3.2 

(2.4) 

(0.0) 

(0.8) 

12.8 

(5.6) 

(0.0) 

(0.0) 

(0.0) 

(5.6) 

(0.0) 

(1.6) 

100.0 

12 

15 

4 

3 

8 

0 

0 

25 

20 

1 

3 

0 

1 

5 

4 

0 

1 

1 

1 

0 

0 

10 

3 

0 

0 

5 

2 

0 

0 

56 

% 
26.8 

(7.1) 

(5.4) 

(14.3) 

(0.0) 

(0.0) 

44.6 

(35.7) 

(1.8) 

(5.4) 

(0.0) 

(1.8) 

8.9 

(7.1) 

(0.0) 

(1.8) 

1.8 

(1.8) 

(0.0) 

(0.0) 

17.9 

(5.4) 

(0.0) 

(0.0) 

(8.9) 

(3.6) 

(0.0) 

(0.0) 

100.0 

11 

12 

6 

0 

6 

0 

0 

25 

22 

1 

2 

0 

0 

9 

9 

0 

0 

2 

1 

0 

1 

10 

2 

0 

0 

2 

5 

1 

0 

58 

% 
20.7 

(10.3) 

(0.0) 

(10.3) 

(0.0) 

(0.0) 

43.1 

(37.9) 

(1.7) 

(3.4) 

(0.0) 

(0.0) 

15.5 

(15.5) 

(0.0) 

(0.0) 

3.4 

(1.7) 

(0.0) 

(1.7) 

17.2 

(3.4) 

(0.0) 

(0.0) 

(3.4) 

(8.6) 

(1.7) 

(0.0) 

100.0 

10 

49 

36 

1 

11 

1 

0 

25 

19 

1 

4 

1 

0 

24 

18 

2 

4 

4 

1 

2 

1 

13 

5 

1 

0 

0 

6 

1 

0 

115 

% 
43.0 

(31.6) 

(0.9) 

(9.6) 

(0.9) 

(0.0) 

21.9 

(16.7) 

(0.9) 

(3.5) 

(0.9) 

(0.0) 

21.1 

(15.8) 

(1.8) 

(3.5) 

3.5 

(0.9) 

(1.8) 

(0.9) 

11.4 

(4.4) 

(0.9) 

(0.0) 

(0.0) 

(5.3) 

(0.9) 

(0.0) 

100.0 

Total 

193 

127 

9 

53 

4 

0 

118 

93 

5 

16 

1 

3 

68 

53 

3 

12 

16 

10 

3 

3 

69 

20 

1 

0 

9 

34 

2 

3 

464 

% 
41.3 

(27.2) 

(1.9) 

(11.3) 

(0.9) 

(0.0) 

25.3 

(19.9) 

(1.1) 

(3.4) 

(0.2) 

(0.6) 

14.6 

(11.3) 

(0.6) 

(2.6) 

3.4 

(2.1) 

(0.6) 

(0.6) 

14.8 

(4.3) 

(0.2) 

(0.0) 

(1.9) 

(7.3) 

(0.4) 

(0.6) 

100.0 
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Wright, K. (1992) A classification system for ground chaeology of the Upper Syrian Euphrates, the Tishreen 

stone tools from the prehistoric Levant. Paleorient Dam Area, edited by G. del O m o Lete and J.-L. Mon-

18(2): 53-81. tero Fenollos, pp. 83-96. Barcelona: Universitat de Bar-

Yamazaki, Y. (1999) Excavations at Tell al-'Abr. In: Ar- celona. 

Table 13.9 Lower stones from the Early Northern Ubaid levels of Tell Kosak Shamali. 

Sector A 

Type 17 % 16 % 15 % 14 % 13 % 12 % 11 % 10 % Total % 

(1) Total* 

Grinding slabs 

Circular, concave 

Circular, convex 

Oblong, concave 

Mortars 

Pitted, pebble 

Pitted, slab 

Multi-pitted, slab 

Hollowed 

Cylindrical 

Palettes 

Edged 

Non-edged 

Others 

Incised 

Slab abrader/palette 

Anvil 

Turning table 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

2 

0 

2 

0 

0 

0 

0 

0 

0.0 

(0.0) 

(0.0) 

(0.0) 

33.3 

(0.0) 

(0.0) 

(333) 

(0.0) 

(0.0) 

66.7 

(0.0) 

(66.7) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

1 

1 

0 

0 

1 

0 

0 

0 

1 

0 

3 

1 

2 

1 

0 

0 

0 

1 

16.7 

(16.7) 

(0.0) 

(0.0) 

16.7 

(0.0) 

(0.0) 

(0.0) 

(16.7) 

(0.0) 

50.0 

(16.7) 

(33.3) 

16.7 

(0.0) 

(0.0) 

(0.0) 

(16.7) 

1 

1 

0 

0 

2 

1 

0 

1 

0 

0 

4 

0 

4 

n 
0 

0 

0 

0 

14.3 

(14.3) 

(0.0) 

(0.0) 

28.6 

(14.3) 

(0.0) 

(14.3) 

(0.0) 

(0.0) 

57.1 

(0.0) 

(57.1) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

5 

3 

2 

0 

4 

2 

0 

0 

1 

1 

10 

3 

7 

1 

0 

0 

0 

1 

25.0 

(15.0) 

(10.0) 

(0.0) 

20.0 

(10.0) 

(0.0) 

(0.0) 

(5.0) 

(5.0) 

50.0 

(15.0) 

(35.0) 

5.0 

(0.0) 

(0.0) 

(0.0) 

(5.0) 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

2 

0 

0 

0 

0 

0 

50.0 

(50.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

50.0 

(0.0) 

(50.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

3 

2 

0 

5 

1 

2 

2 

0 

0 

3 

1 

2 

7 

0 

0 

5 

2 

25.0 

(15.0) 

(10.0) 

(0.0) 

25.0 

(5.0) 

(10.0) 

(10.0) 

(0.0) 

(0.0) 

15.0 

(5.0) 

(10.0) 

35.0 

(0.0) 

(0.0) 

(25.0) 

(10.0) 

14 

10 

4 

0 

13 

4 

2 

4 

2 

1 

24 

5 

19 

9 

0 

0 

5 

4 

23.3 

(16.7) 

(6.7) 

(0.0) 

21.7 

(6.7) 

(3.5) 

(6.7) 

(3.3) 

(1.7) 

40.0 

(8.3) 

(31.7) 

15.0 

(0.0) 

(0.0) 

(8.3) 

(6.7) 

Total 0 - 3 100.0 6 100.0 7 100.0 20 100.0 4 100.0 0 - 20 100.0 60 100.0 

(2) Smeared lower s 

Grinding slabs 

Circular, convex 

Mortars 

Pitted, pebble 

Pitted, slab 

Hollowed 

Palettes 

Edged 

Non-edged 

itones 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

2 

0.0 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

100.0 

(0.0) 

(100.0) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0.0 

(0.0) 

100.0 

(100.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

0 

0 

1 

0 

0 

1 

2 

1 

1 

0.0 

(0.0) 

33.5 

(0.0) 

(0.0) 

(33.3) 

66.7 

(33.3) 

(33.3) 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0.0 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

100.0 

(0.0) 

(100.0) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

2 

0 

2 

0 

0 

0 

0 

SS3 

(553) 

66.7 

(0.0) 

(66.7) 

(0.0) 

0.0 

(0.0) 

(0.0) 

1 

1 

4 

1 

2 

1 

5 

1 

4 

10.0 

(10.0) 

40.0 

(10.0) 

(20.0) 

(10.0) 

50.0 

(10.0) 

(40.0) 

Total 0 - 2 100.0 0 - 1 100.0 3 100.0 1 100.0 0 - 3 1O0.0 10 100.0 

* includes smeared ones 
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Table 13.10 Handstones from the Late Northern Ubaid levels of Tell Kosak Shamali. 

Sector A 

Type 9 % 8 % 7 % 6 % 5 % 4 % Total % 

Grinders/polishers 

Globular 

Spherical 

Loaf 

Cylindrical 

Conical 

Smoothers 

Discoidal 

Crescent 

Bar-shaped 

Spatula-shaped 

Axe-shaped 

Pounders 

Globular 

Discoidal 

Cuboid 

Pestles 

Loaf 

Cylindrical 

Conical 

Smearers 

Globular 

Spherical 

Collared 

Discoidal 

Loaf 

Bar-shaped 

Spatula-shaped 

19 

14 

0 

5 

0 

0 

14 

7 

1 

4 

1 

1 

9 

7 

0 

2 

5 

4 

1 

0 

1 

0 

0 

0 

0 

0 

0 

1 

39.6 

(29.2) 

(0.0) 

(10.4) 

(0.0) 

(0.0) 

29.2 

(14.6) 

(2.1) 

(8.3) 

(2.1) 

(2.1) 

18.8 

(14.6) 

(0.0) 

(4.2) 

10.4 

(8.3) 

(2.1) 

(0.0) 

2.1 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(2.1) 

28 

13 

3 

12 

0 

0 

8 

6 

0 

1 

0 

1 

9 

8 

1 

0 

2 

1 

1 

0 

6 

0 

1 

0 

0 

4 

1 

0 

52.8 

(24.5) 

(5.7) 

(22.6) 

(0.0) 

(0.0) 

15.1 

(11.3) 

(0.0) 

(1.9) 

(0.0) 

(1.9) 

17.0 

(15.1) 

(1.9) 

(0.0) 

3.8 

(1.9) 

(1.9) 

(0.0) 

11.3 

(0.0) 

(1.9) 

(0.0) 

(0.0) 

(7.5) 

(1.9) 

(0.0) 

59 

50 

3 

5 

1 

0 

16 

14 

0 

2 

0 

0 

9 

7 

0 

2 

7 

7 

0 

0 

8 

2 

0 

1 

0 

4 

1 

0 

59.6 

(50.5) 

(3.0) 

(5.1) 

(1.0) 

(0.0) 

16.2 

(14.1) 

(0.0) 

(2.0) 

(0.0) 

(0.0) 

9.1 

(7.1) 

(0.0) 

(2.0) 

7.1 

(7.1) 

(0.0) 

(0.0) 

8.1 

(2.0) 

(0.0) 

(1.0) 

(0.0) 

(4.0) 

(1.0) 

(0.0) 

16 

12 

1 

3 

0 

0 

6 

5 

0 

1 

0 

0 

7 

2 

1 

4 

3 

2 

0 

1 

5 

2 

1 

0 

1 

1 

0 

0 

43.2 

(32.4) 

(2.7) 

(8.1) 

(0.0) 

(0.0) 

16.2 

(13.5) 

(0.0) 

(2.7) 

(0.0) 

(0.0) 

18.9 

(5.4) 

(2.7) 

(10.8) 

8.1 

(5.4) 

(0.0) 

(2.7) 

13.5 

(5.4) 

(2.7) 

(0.0) 

(2.7) 

(2.7) 

(0.0) 

(0.0) 

13 

5 

2 

6 

0 

0 

5 

5 

0 

0 

0 

0 

3 

3 

0 

0 

0 

0 

0 

0 

5 

2 

2 

0 

0 

1 

0 

0 

50.0 

(19.2) 

(7.7) 

(23.1) 

(0.0) 

(0.0) 

19.2 

(19.2) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

11.5 

(11.5) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

19.2 

(7.7) 

(7.7) 

(0.0) 

(0.0) 

(3.8) 

(0.0) 

(0.0) 

44 

27 

5 

11 

0 

1 

10 

7 

2 

1 

0 

0 

28 

26 

1 

1 

4 

0 

4 

0 

8 

5 

1 

0 

1 

1 

0 

0 

46.8 

(28.7) 

(5.3) 

(11.7) 

(0.0) 

(1.1) 

10.6 

(7.4) 

(2.1) 

(1.1) 

(0.0) 

(0.0) 

29.8 

(27.7) 

(1.1) 

(1.1) 

4.3 

(0.0) 

(4.3) 

(0.0) 

8.5 

(5.3) 

(1.1) 

(0.0) 

(1.1) 

(1.1) 

(0.0) 

(0.0) 

179 

121 

14 

42 

1 

1 

59 

44 

3 

9 

1 

2 

65 

53 

3 

9 

21 

14 

6 

1 

33 

11 

5 

1 

2 

11 

2 

1 

50.1 

(33.9) 

(3.9) 

(11.8) 

(0.3) 

(0.3) 

16.5 

(12.3) 

(0.8) 

(2.5) 

(0.3) 

(0.6) 

18.2 

(14.8) 

(0.8) 

(2.5) 

5.9 

(3.9) 

(1.7) 

(03) 

9.2 

(3.1) 

(1.4) 

(0.3) 

(0.6) 

(3.1) 

(0.6) 

(0.3) 

Total 48 100.0 53 100.0 99 100.0 37 100.0 26 100.0 94 100.0 357 100.0 
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Table 13.11 Lower stones from the Late Northern Ubaid levels of Tell Kosak Shamali. 

Type 

Sector / 

9 

(1) Total* 

Grinding slabs 

Circular, concave 

Circular, convex 

Oblong, concave 

Mortars 

Pitted, pebble 

Pitted, slab 

Multi-pitted, slab 

Hollowed 

Cylindrical 

Palettes 

Edged 

Non-edged 

Others 

Incised 

Slab abrader/palette 

Anvil 

Turning table 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

2 

2 

0 

1 

0 

1 

0 

0 

25.0 

(0.0) 

(0.0) 

(25.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

50.0 

(50.0) 

(0.0) 

25.0 

(0.0) 

(25.0) 

(0.0) 

(0.0) 

2 

2 

0 

0 

1 

0 

0 

0 

1 

0 

2 

0 

2 

2 

0 

0 

2 

0 

28.6 

(28.6) 

(0.0) 

(0.0) 

14.3 

(0.0) 

(0.0) 

(0.0) 

(14.3) 

(0.0) 

28.6 

(0.0) 

(28.6) 

28.6 

(0.0) 

(0.0) 

(28.6) 

(0.0) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

2 

0 

0 

1 

1 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

33.3 

(0.0) 

(33.3) 

66.7 

(0.0) 

(0.0) 

(33.3) 

(33.3) 

2 

2 

0 

0 

1 

1 

0 

0 

0 

0 

3 

2 

1 

0 

0 

0 

0 

0 

33.3 

(33.3) 

(0.0) 

(0.0) 

16.7 

(16.7) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

50.0 

(33.3) 

(16.7) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

4 

3 

1 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

80.0 

(60.0) 

(20.0) 

(0.0) 

20.0 

(20.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

3 

3 

0 

0 

4 

2 

1 

1 

0 

0 

8 

3 

5 

3 

1 

0 

2 

0 

16.7 

(16.7) 

(0.0) 

(0.0) 

22.2 

(11.1) 

(5.6) 

(5.6) 

(0.0) 

(0.0) 

44.4 

(16.7) 

(27.8) 

16.7 

(5.6) 

(0.0) 

(11.1) 

(0.0) 

12 

10 

1 

1 

7 

4 

1 

1 

1 

0 

16 

7 

9 

8 

1 

1 

5 

1 

27.9 

(23.3) 

(2.3) 

(2.3) 

16.3 

(9.3) 

(2.3) 

(2.3) 

(2.3) 

(0.0) 

37.2 

(16.3) 

(20.9) 

18.6 

(2.3) 

(2.3) 

(11.6) 

(2.3) 

100.0 18 100.0 43 100.0 

(2) Smeared lower stones 

Palettes 

Edged 

Non-edged 

Others 

Slab abrader/palette 

0 

0 

0 

1 

1 

0.0 

(0.0) 

(0.0) 

100.0 

(100.0) 

1 

0 

1 

0 

0 

100.0 

(0.0) 

(100.0) 

0.0 

(0.0) 

0 

0 

0 

0 

0 

3 

2 

1 

0 

0 

100.0 

(66.7) 

(33.3) 

0.0 

(0.0) 

0 

0 

0 

0 

0 

5 

2 

3 

0 

0 

100.0 

(40.0) 

(60.0) 

0.0 

(0.0) 

9 

4 

5 

1 

1 

90.0 

(40.0) 

(50.0) 

10.0 

(10.0) 

* includes smeared ones 
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Table 13.12 Handstones from the Terminal Northern Ubaid levels of Tell Kosak Shamali. 

Type 

Grinders/polishers 

Globular 

Spherical 

Loaf 

Cylindrical 

Conical 

Smoothers 

Discoidal 

Crescent 

Bar-shaped 

Spatula-shaped 

Axe-shaped 

Pounders 

Globular 

Discoidal 

Cuboid 

Pestles 

Loaf 

Cylindrical 

Conical 

Smearers 

Globular 

Spherical 

Collared 

Discoidal 

Loaf 

Bar-shaped 

Spatula-shaped 

Total 

Sector A 

3 

4 

3 

0 

1 

0 

0 

4 

3 

0 

0 

1 

0 

6 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

% 
28.6 

(21.4) 

(0.0) 

(7.1) 

(0.0) 

(0.0) 

28.6 

(21.4) 

(0.0) 

(0.0) 

(7.1) 

(0.0) 

42.9 

(42.9) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

2 

7 

7 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

5 

2 

2 

0 

0 

1 

0 

0 

14 

% 
50.0 

(50.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

7.1 

(7.1) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

7.1 

(0.0) 

(7.1) 

(0.0) 

35.7 

(14.3) 

(14.3) 

(0.0) 

(0.0) 

(7.1) 

(0.0) 

(0.0) 

100.0 

1 

8 

3 

0 

5 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

4 

3 

0 

1 

3 

0 

2 

0 

0 

1 

0 

0 

17 

% 
47.1 

(17.6) 

(0.0) 

(29.4) 

(0.0) 

(0.0) 

11.8 

(11.8) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

23.5 

(17.6) 

(0.0) 

(5.9) 

17.6 

(0.0) 

(11.8) 

(0.0) 

(0.0) 

(5.9) 

(0.0) 

(0.0) 

100.0 

Sector B 

7 

16 

13 

0 

3 

0 

0 

8 

5 

1 

2 

0 

0 

3 

3 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

28 

% 
57.1 

(46.4) 

(0.0) 

(10.7) 

(0.0) 

(0.0) 

28.6 

(17.9) 

(3.6) 

(7.1) 

(0.0) 

(0.0) 

10.7 

(10.7) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

3.6 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(3.6) 

(0.0) 

(0.0) 

100.0 

Total 

35 

26 

0 

9 

0 

0 

15 

11 

1 

2 

1 

0 

9 

9 

0 

0 

5 

3 

1 

1 

9 

2 

4 

0 

0 

3 

0 

0 

73 

% 
47.9 

(35.6) 

(0.0) 

(12.3) 

(0.0) 

(0.0) 

20.5 

(15.1) 

(1.4) 

(2.7) 

(1.4) 

(0.0) 

12.3 

(12.3) 

(0.0) 

(0.0) 

6.8 

(4.1) 

(1.4) 

(1.4) 

12.3 

(2.7) 

(5.5) 

(0.0) 

(0.0) 

(4.1) 

(0.0) 

(0.0) 

100.0 



Table 13.13 Lower stones from the Terminal Northern Ubaid levels of Tell Kosak Shamali. 

Type 3_ 

(1) Total* 

Grinding slabs 0 

Circular, concave 0 

Circular, convex 0 

Oblong, concave 0 

Mortars 0 

Pitted, pebble 0 

Pitted, slab 0 

Multi-pitted, slab 0 

Hollowed 0 

Cylindrical 0 

Palettes 1 

Edged 0 

Non-edged 1 

Others 0 

Incised 0 

Slab abrader/palette 0 

Anvil 0 

Turning table 0 

Total 1 

(2) Smeared lower stones 

Palettes 0 

Non-edged 0 

Total 0 

* includes smeared ones 

% 2 % 1 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

(0.0) 

(100.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

1 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

(0.0) 

(100.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 100.0 0 

1 (100.0) 0 

1 100.0 o" 

Sector B 

% 7 % Total % 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

2 

0 

0 

0 

0 

0 

2 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

(0.0) 

(100.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

0 - 1 100.0 

0 - 1 (100.0) 

"o - i 100.0 
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Table 13.14 Handstones from the Post-
Ubaid levels of Tell Kosak Shamali. 

Sector B 

Type 6 % 5 % Total % 

Grinders/polishers 

Globular 

Spherical 

Loaf 

Cylindrical 

Conical 

Smoothers 

Discoidal 

Crescent 

Bar-shaped 

Spatula-shaped 

Axe-shaped 

Pounders 

Globular 

Discoidal 

Cuboid 

Pestles 

Loaf 

Cylindrical 

Conical 

Smearers 

Globular 

Spherical 

Collared 

Discoidal 

Loaf 

Bar-shaped 

Spatula-shaped 

25 

19 

0 

6 

0 

0 

6 

6 

0 

0 

0 

0 

19 

17 

2 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

48.1 

(36.5) 

(0.0) 

(11.5) 

(0.0) 

(0.0) 

11.5 

(11.5) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

36.5 

(32.7) 

(3.8) 

(0.0) 

3.8 

(3.8) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

20 

15 

0 

5 

0 

0 

8 

6 

0 

2 

0 

0 

10 

10 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

51.3 

(38.5) 

(0.0) 

(12.8) 

(0.0) 

(0.0) 

20.5 

(15.4) 

(0.0) 

(5.1) 

(0.0) 

(0.0) 

25.6 

(25.6) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

2.6 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(2.6) 

(0.0) 

45 

34 

0 

11 

0 

0 

14 

12 

0 

2 

0 

0 

29 

27 

2 

0 

2 

2 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

49.5 

(37.4) 

(0.0) 

(12.1) 

(0.0) 

(0.0) 

15.4 

(13.2) 

(0.0) 

(2.2) 

(0.0) 

(0.0) 

31.9 

(29.7) 

(2.2) 

(0.0) 

2.2 

(2.2) 

(0.0) 

(0.0) 

1.1 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(1.1) 

(0.0) 

Total 52 100.0 39 100.0 91 100.0 

Table 13.15 Lower stones from the Post-
Ubaid levels of Tell Kosak Shamali. 

Sector B 

Type 6 % 5 % Total % 

(1) Non-smeared stones 

Grinding slabs 

Circular, concave 

Circular, convex 

Oblong, concave 

Mortars 

Pitted, pebble 

Pitted, slab 

Multi-pitted, slab 

Hollowed 

Cylindrical 

Palettes 

Edged 

Non-edged 

Others 

Incised 

Slab abrader/palette 

Anvil 

Turning table 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100.0 

(100.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

4 

4 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

100.0 

(100.0) 

(0.0) 

(0.0) 

25.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(25.0) 

0.0 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

5 

5 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

100.0 

(100.0) 

(0.0) 

(0.0) 

20.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(20.0) 

0.0 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

Total 1 100.0 4 125.0 5 120.0 

(2) Smeared lower stones 

(Absent) 
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Table 13.16 Handstones from the Uruk levels of Tell Kosak Shamali. 

Type 

Grinders/polishers 

Globular 

Spherical 

Loaf 

Cylindrical 

Conical 

Smoothers 

Discoidal 

Crescent 

Bar-shaped 

Spatula-shaped 

Axe-shaped 

Pounders 

Globular 

Discoidal 

Cuboid 

Pestles 

Loaf 

Cylindrical 

Conical 

Smearers 

Globular 

Spherical 

Collared 

Discoidal 

Loaf 

Bar-shaped 

Spatula-shaped 

Total 

Sector B 

4 

17 

16 

0 

1 

0 

0 

9 

6 

0 

1 

0 

2 

3 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29 

% 
58.6 

(55.2) 

(0.0) 

(3.4) 

(0.0) 

(0.0) 

31.0 

(20.7) 

(0.0) 

(3.4) 

(0.0) 

(6.9) 

10.3 

(10.3) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

3 

7 

7 

0 

0 

0 

0 

6 

2 

0 

3 

1 

0 

4 

4 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

18 

% 
38.9 

(38.9) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

33.3 

(11.1) 

(0.0) 

(16.7) 

(5.6) 

(0.0) 

22.2 

(22.2) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

5.6 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(5.6) 

(0.0) 

(0.0) 

100.0 

2 

2 

2 

0 

0 

0 

0 

2 

1 

0 

1 

0 

0 

2 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

% 
33.3 

(33.3) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

33.3 

(16.7) 

(0.0) 

(16.7) 

(0.0) 

(0.0) 

33.3 

(16.7) 

(0.0) 

(16.7) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

1 

5 

5 

0 

0 

0 

0 

5 

4 

1 

0 

0 

0 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

% 
35.7 

(35.7) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

35.7 

(28.6) 

(7.1) 

(0.0) 

(0.0) 

(0.0) 

28.6 

(28.6) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

100.0 

Total 

31 

30 

0 

1 

0 

0 

22 

13 

1 

5 

1 

2 

13 

12 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

67 

% 
46.3 

(44.8) 

(0.0) 

(1.5) 

(0.0) 

(0.0) 

32.8 

(19.4) 

(1.5) 

(7.5) 

(1.5) 

(3.0) 

19.4 

(17.9) 

(0.0) 

(1.5) 

0.0 

(0.0) 

(0.0) 

(0.0) 

1.5 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(1.5) 

(0.0) 

(0.0) 

100.0 
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Table 13.17 Lower stones from the Uruk levels of Tell Kosak Shamali. 

Sector B 

Type 4 % 3 % 2 % 1 % Total % 

(1) Total* 

Grinding slabs 

Circular, concave 

Circular, convex 

Oblong, concave 

Mortars 

Pitted, pebble 

Pitted, slab 

Multi-pitted, slab 

Hollowed 

Cylindrical 

Palettes 

Edged 

Non-edged 

Others 

Incised 

Slab abrader/palette 

Anvil 

Turning table 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

50.0 

(0.0) 

(50.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

50.0 

(0.0) 

(50.0) 

(0.0) 

(0.0) 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

2 

0 

2 

0 

0 

0 

0 

0 

0.0 

(0.0) 

(0.0) 

(0.0) 

33.3 

(33.3) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

66.7 

(0.0) 

(66.7) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100.0 

(100.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

0.0 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

2 

1 

1 

0 

1 

1 

0 

0 

0 

0 

2 

0 

2 

1 

0 

1 

0 

0 

33.3 

(16.7) 

(16.7) 

(0.0) 

16.7 

(16.7) 

(0.0) 

(0.0) 

(0.0) 

(0.0) 

33.3 

(0.0) 

(33.3) 

16.7 

(0.0) 

(16.7) 

(0.0) 

(0.0) 

Total 2 100.0 3 100.0 0 - 1 100.0 6 100.0 

(2) Smeared lower stones 

Palettes 

Non-edged 

Others 

Slab abrader/palette 

0 

0 

1 

1 

0.0 

(0.0) 

100.0 

(100.0) 

1 

1 

0 

0 

100.0 

(100.0) 

0.0 

(0.0) 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

50.0 

(50.0) 

50.0 

(50.0) 

Total 1 100.0 1 100.0 0 - 0 - 2 100.0 

* includes smeared ones 
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Plate 13.1 Grinders/polishers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinder/polisher, spherical type, L: 9.4cm (cf. Fig. 13.2: 2). 
2. Grinder/polisher, globular type, L: 14.5cm (cf. Fig. 13.1: 3). 
3. Grinder/polisher, globular type, L: 17.6cm (cf. Fig. 13.1: 1). 
4. Grinder/polisher, globular type, L: 18.5cm (cf. Fig. 13.1: 4). 
5. Grinder/polisher, loaf type, sandstone, L: 8.1cm (96KSL-AE6-21; 10A04; Level 10 of Sector A). 
6. Grinder/polisher, loaf type, L: 11.8cm (cf. Fig. 13.4: 3). 
7. Grinder/polisher, loaf type, L: 24.3cm (cf. Fig. 13.4: 1). 
8. Grinder/polisher, loaf type, sandstone, L: 29.2cm (94KSL-A11-8; Mixed; Level 14-17 of Sector A). 

Chalcoluh 



Plate 13.2 Smoothers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Smoother, discoidal type, sandstone, L: 13.2cm (97KSL-AD5-117-1; 1304; Level 13 of Sector A). 
2. Smoother, discoidal type, L: 12.6cm (97KSL-AD4-50-1; 1303; Level 13 of Sector A). 
3. Smoother, discoidal type, sandstone, L: 9.2cm (97KSL-AD5-117-15; 1304; Level 13 of Sector A). 
4. Smoother, crescent-shaped type, L: 11.1cm (cf. Fig. 13.6:4). 
5. Smoother, crescent-shaped type, L: 11.4cm (cf. Fig. 13.6: 3). 
6. Smoother, crescent-shaped type, L: 13.4cm (cf. Fig. 13.6: 2). 
7. Smoother, spatula-shaped type, L: 11.4cm (cf. Fig. 13.6:9). 
8. Smoother, bar-shaped type, L: 17.4cm (cf. Fig. 13.6: 1). 
9. Smoother, spatula-shaped type, sandstone, L: 16.3cm (94KSL-A7-2; Mixed; Sector A). 
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Plate 13.3 Pounders and Pestles from the Chalcolithic levels of Tell Kosak Shamali. 
1. Pounder, cuboid type, L: 5.8cm (cf. Fig. 13.9: 10). 
2. Pounder, cuboid type, L: 5.5cm (cf. Fig. 13.9: 11). 
3. Pestle, conical type, L: 18.1cm (cf. Fig. 13.10: 9). 
4. Pestle, cylindrical type, L: 15.6cm (cf. Fig. 13.10: 7). 
5. Pounder, globular type, L: 13.1cm (cf. Fig. 13.8: 7). 
6. Pestle, loaf type, andesite, L: 15.2cm (96KSL-AE4-14-34; 10A01; Level 10 of Sector A). 
7. Pestle, loaf type, L: 8.5cm (cf. Fig. 13.10: 3). 
8. Pestle, loaf type, L: 21.1cm (cf. Fig. 13.10: 2). 
9. Pestle, loaf type, L: 27.4cm (cf. Fig. 13.10: 1). 
10. Pestle, cylindrical type, L: 15.6cm (cf. Fig. 13.10: 6). 
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Plate 13.4 Smearers from the Chalcolithic levels of Tell Kosak Shamali. 
1. Smearer, loaf type, L: 16.8cm (cf. Fig. 13.12: 3). 
2. Smearer, loaf type, sandstone, L: 20.9cm (97KSL-AE4-22; 10A18; Level 10 of Sector A). 
3. Smearer, loaf type, andesite, L: 5.6cm (96KSL-AD6-6; 201; Level 2 of Sector A). 
4. Smearer, loaf type, sandstone, L: 12.1cm (97KSL-AD4-50-2; 1303; Level 13 of Sector A). 
5. Smearer, spatula-shaped type, L: 13.9cm (cf. Fig. 13.11: 14). 
6. Smearer, loaf type, sandstone, L: 9.9cm (97KSL-AE5-53-17; 1406; Level 14 of Sector A). 
7. Smearer, loaf type, sandstone, L: 12.8cm (97KSL-AD5-117-11; 1304; Level 13 of Sector A). 
8. Smearer, loaf type, L: 12.8cm (cf. Fig. 13.12: 10). 
9. Smearer, loaf type, L: 15.5cm (cf. Fig. 13.12: 2). 
10. Smearer, spherical type, L: 5.0cm (cf. Fig. 13.11: 4). 
11. Smearer, spherical type, L: 5.0cm (cf. Fig. 13.11: 7). 
12. Smearer, collared type, L: 8.5cm (cf. Fig. 13.12: 15). 
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Plate 13.5 Grinding slabs, anvils and tables from the Chalcolithic levels of Tell Kosak Shamali. 
1. Grinding slab, circular concave type, L: 18.3cm (cf. Fig. 13.13: 2). 
2. Grinding slab, circular convex type, L: 28.9cm (cf. Fig. 13.16: 2). 
3. Anvil, convex worn surface type, L: 19.0cm (cf. Fig. 13.23:2). 
4. Incised slab, L: 22.5cm (cf. Fig. 13.15: 2). 
5. Turning table, L: 11.5cm (cf. Fig. 13.24: 2). 
6. Turning table, L: 9.8cm (cf. Fig. 13.24: 4). 
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Plate 13.6 Mortars from the Chalcolithic levels of Tell Kosak Shamali. 
1. Mortar on pebble, pitted type, L: 6.3cm (cf. Fig. 13.17: 3). 
2. Mortar on pebble, pitted type, L: 7.8cm (cf. Fig. 13.17: 1). 
3. Mortar, cylindrical type, L: 11.6cm (cf. Fig. 13.20: 1). 
4. Multi-pitted slab, L: 40.1cm (cf. Fig. 13.19). 
5. Mortar on slab, pitted type, L: 20.0cm (cf. Fig. 13.18: 2). 
6. Mortar on slab, hollowed type, L: 10.7cm (cf. Fig. 13.18:4). 
7. Mortar on slab, hollowed type, L: 21.9cm (cf. Fig. 13.18: 3). 
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Plate 13.7 Palettes from the Chalcolithic levels of Tell Kosak Shamali. 
1. Palette, edged type, L: 15.0cm (cf. Fig. 13.21: 5). 
2. Palette, edged type, L: 12.5cm (cf. Fig. 13.21: 4). 
3. Palette, edged type, L: 21.1cm (cf. Fig. 13.21: 6). 
4. Palette, edged type, L: 9.7cm (cf. Fig. 13.21: 2). 
5. Palette, edged type, L: 16.8cm (cf. Fig. 13.21: 9). 
6. Palette, non-edged type, sandstone, smeared, L: 15.8cm (97KSL-AD4-50-14; 1303; Level 13 of Sector A). 
7. Palette, non-edged type, L: 13.3cm (cf. Fig. 13.22: 9). 
8. Palette, non-edged type, L: 14.7cm (cf. Fig. 13.22: 5). 
9. Slab abrader/palette, L: 8.9cm (cf. Fig. 13.20: 3). 
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Plate 13.8 Grinding stones discovered in situ from the Chalcolithic levels of Tell Kosak Shamali. 
Feature 1504, 95KSL-AF6-7, Level 15 of Sector A: 
1. Smearer, bar type, sandstone, L: 5.0cm; 2. Smoother, axe-shaped type, sandstone, 
L: 10.8cm; 3. Smoother, discoidal type, L: 9.3cm (cf. Fig. 13.5: 3); 
4. Palette, non-edged type, sandstone, L: 13.9cm; 5. Pestle, loaf type, andesite, L: 17.2cm-
Room 1405, 97KSL-AD4-56, Level 14 of Sector A. 

Floor of Room 1405, 97KSL-AE5-51, Level 14 of Sector A: 
6. Palette, non-edged type, L: 11.0cm (cf. Fig. 13.22: 7); 7. Smearer, loaf type, L: 9.7cm (cf. Fig. 13.12: 7). 

Southwest of Room 601, 95KSL-AD4-10, Level 6 of Sector A: 
8. Water-worn stones, L: 3.5-6.2cm. 
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Plate 13.9 Grinding stones from the Chalcolithic levels of Tell Kosak Shamali. 
1. Celt, L: 12.8cm (cf. Fig. 13.26:2). 
2. CeltL: 7.9cm (cf. Fig. 13.26: 1). 
3. Celt, L: 2.7cm (cf. Fig. 13.26: 8). 
4. Celt, L: 3.8cm (cf. Fig. 13.26: 5). 
5. Celt, L: 4.5cm (cf. Fig. 13.26: 6). 
6. Chisel, L: 4.6cm (cf. Fig. 13.26: 7). 
7. Smoother, axe-shaped type, L: 3.2cm (cf. Fig. 13.7: 4). 
8. Smoother, axe-shaped type, L: 6.7cm (cf Fig. 13.7: 1). 
9. Smoother, axe-shaped type, L: 6.9cm (cf. Fig. 13.7: 2). 
10. Horn-shaped piece, L: 20.6cm (cf. Fig. 13.25: 1). 
11. Manganese, Diameter: 6.5cm (96KSL-AD5-82; 901; Level 9 of Sector A). 
12. Hematite, L: 3.6cm (97KSL-AE6-31; 10A03; Level 10 of Sector A). 
13. Hematite, L: 3.7cm (96KSL-AE4-14-10; 10A01; Level 10 of Sector A). 
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CHAPTER 14 The Chalcolithic bone industry of Tell Kosak Shamali 
Seiji Kadowaki 

14.1 Introduction 

Various bone and horn/antler implements were 

recovered from Tell Kosak Shamali (Table 

14.1). These include 89 pieces, most of which 

were recovered from Sector A, accounting for 

8 7 % (n = 77) of all pieces. The rests are from 

Sector B(n= 12). 

The collected specimens were classified accord

ing to their shape and manufacturing techni

que. Awls are predominant (n=57), comprising 

6 4 % of all categories. The remainder of the in

ventory encompasses needles (n = 5), knives 

(n = 5), spatulas (n = 2), splintered pieces (n=2), 

flesher (n = l), bone plates (n=2), tube (n=l), 

debitage (n = 2), and an unidentifiable piece 

(n=l). Several horns and antlers, which seem to 

have been used as tools, were also included 

(n=ll). The context, in which they were recov

ered in the site, and the ground surface adja

cent to the tip indicate that they served as some 

kind of implements. 

In addition to these specimens, a bone would 

have been also used as a haft of a sickle, on 

which sickle blades were mounted and cement

ed with bitumen (see Chapter 11, this volume). 

However, because the remains of the bone haft 

are so fragmentary, this specimen cannot be de

scribed in further detail. 

14.2 Description of the materials 

14.2.1 Awls (Figs. 14.1-14.3 & 14.4: 1,2; Pis. 14.1, 14.2, 

&14.3: 1-4) 

Awls are predominant in the bone artifact in

ventory. They account for 6 1 % (n=47) in Sector 

A and 8 3 % (n=10) in Sector B. Examination of 

awls focused on several techno-morphological 

attributes, which were chosen in order to show 

the variation of the awls from Kosak Shamali. 

Three attributes are involved. The examination 

of these attributes has been proven to be useful 

for the classification and the description of bone 

awls. The first attribute, width of awls, was re

ported at Hajji Firuz and Jarmo (Voigt 1976; 

Watson 1983). The second attribute is shaft 

morphology, which was mentioned at Ganj 

Dareh and A m u q plain (Braidwood and Braid-

wood 1960; Stordeur 1993). The third attribute 

concerns a form of butt end, which was studied 

at Jarmo, Ganj Dareh, El K o w m 2 and Hallan 

Cemi (Goodarzi-Tabrizi 1999; Helmer and 

Stordeur 2000; Stordeur 1993; Watson 1983). 

(1) Attribute analysis 

Diversity of each techno-morphological attrib

ute is assumed to reflect a set of technological 

options exercised by the occupants at Kosak 

Shamali. 

Width of awls 

The width of awls clearly shows two modes in 

their frequency. The narrower group (type I) 

ranges from 8.3mm to 13.5mm (Figs. 14.1: 1, 2, 

4-7; 14.2: 2-7; 14.3: 3-5; 14.4: 2; Pis. 14.1:1, 3-9; 

14.2: 1-6, 9, 10; 14.3: 1, 2), in contrast to the 

wider group (type II) that is broader than 

20.5mm (Figs. 14.1: 3; 14.2: 1; 14.3: 1, 2; 14.4: 1; 

Pis. 14.1: 2; 14.2: 7, 8; 14.3: 3, 4). Type I (the 

narrower group) is dominant, accounting for 

8 6 % (n=38) of the total measurable specimens 

(n = 44). The existence of the two modalities 

indicates the two different preferences for the 

width of bone awls. 

Shaft morphology 

The shaft morphology of awls can be divided 

into two groups. The first represents a long 

bone that was split longitudinally all the way to 

the base. W e tentatively call this shaft form 
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Table 14.1 Bone implements from Tell Kosak Shamali. 

Level 

17 16 15 
Later 
pits 

Awls 

Needles 

Knives 

Spatulas 

Splintered pieces 

Flesher 

Worked horns/antlers 

Bone plates 

Tube 

Debitage 

Unidentifiable piece 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

5 

1 

1 

0 

0 

0 

1 

0 

0 

0 

0 

4 

3 

0 

0 

0 

0 

2 

0 

0 

0 

0 

15 

0 

3 

1 

0 

0 

3 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

4 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

7 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

3 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Top-
soil T°tal 

Level 

7 

Awls 

Needles 

Knives 

Spatulas 

Splintered pieces 

Flesher 

Worked horns/antlers 

Bone plates 

Tube 

Debitage 

Unidentifiable piece 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

3 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

"type X " (Figs. 14.1: 1-7; 14.2: 1-7; 14.3: 1,2; Pis. 
14.1: 1-9; 14.2: 5, 6, 8-10; 14.3: 1-4). The second 
type of shaft is a long bone that was split only 
partly. T h u s , this type, called "type Y", 
concomitantly retains the intact epiphysis at the 
base (Figs. 14.3: 3-5; 14.4: 1, 2; PI. 14.2: 1-4, 7). 
Type X morphology is dominant, including 38 
pieces, while type Y has 8 specimens. These 
two kinds of shafts are considered to be 
relevant to bone splitting technique to extract a 
bone blank for awls. This assumption will be 

discussed later. 

Butt end morphology 
Three types of butt ends were distinguished. 
T h e first type represents a flat base that was 
formed by fine flaking after the epiphysis was 
removed ("type A", Figs. 14.1: 1-3; 14.2: 2; 14.3: 
1, 2; Pis. 14.1: 1, 2, 7; 14.2: 8; 14.3: 2, 4). The 
second type includes a base that shows a trace 
of a spiral flaking ("type B", Fig. 14.2: 3, 4; PL 
14.2: 5, 6). T h e third group comprises a butt 
end that retains the epiphysis ("type C", Figs. 
14.1: 5-7; 14.3: 3-5; 14.4: 1, 2; Pis. 14.1: 3, 4, 6, 9; 
14.2: 1-4, 7). The third type of butt end is most 
popular, including 18 pieces. Following this, 

type A has 8 pieces, and 2 pieces fall in type B 
base form. This observation indicates that the 
occupants at Kosak Shamali tended not to 
modify the epiphysis of bones for the use oi 
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awls. O n the other hand, the butt end of type A 

shows that they also intentionally modified the 

butt end into a flat form. 

(2) Manufacturing techniques 

The awls from Kosak Shamali, which are char

acterized by three techno-morphological attrib

utes, will be considered below with regard to 

manufacturing techniques. According to Good-

arzi-Tabrizi (1999: Fig. 4.2), the manufactur

ing process for bone tools generally involves 

three steps. The first step is a selection of bones 

to be worked. At Kosak Shamali, long bones of 

ungulates seem to have been preferred. As we 

have already seen, two kinds of long bones, 

which are different in width, were chosen for 

awls. However, it seems that these two kinds of 

bones would have undergone the same manu

facturing technique in subsequent production 

stages. Bones would have been defleshed and 

cleaned by the method of soaking, boiling or 

steaming (ibid.: 68-9), although this practice 

could not be confirmed through observation of 

the specimens. 

In the second step, long tubular bones are proc

essed by several techniques. This process is to 

provide a suitable piece of bone that serves as a 

blank for awls. Based on the experimental stud

ies and ethnological observations, Goodarzi-

Tabrizi (1999: 68-73) has suggested several tech

niques which are employed for extracting a 

blank for bone tools. These techniques include 

percussion, longitudinal sawing, and sawing-

and-snapping. Usually, identification of the 

splitting technique is difficult because the trace 

of the technique is likely to be obliterated by 

subsequent modification. Nevertheless, we may 

draw some evidence of the splitting technique 

from the examination of shaft morphology as 

well as butt end morphology. The result of the 

observation of these attributes suggests that at 

least three kinds of technique were employed 

by the occupants of Kosak Shamali for splitting 

long bones. Firstly, long slender awls, which 

were made on halved long bones (like Fig. 14. 

1: 6), indicate that high precision was required 

to split metapodials without unwanted break

age. The longitudinal sawing is considered to 

fulfill this purpose. Secondly, the helical frac

ture, which is seen at the base of awls ("type B" 

butt form) or at the shaft ("type Y" shaft), indi

cates that the blank piece was chosen from spi

ral flakes which were produced by percussion 

of long bones (Johnson 1985: 172-4). The third 

technique would be longitudinal wedging 

which used an adze-like tool (Yamakawa 1992). 

The awls, which were fabricated by this techni

que, would retain type X shaft characteristics 

and some of type Y shaft characteristics, like 

Fig. 14.3: 3, 5. The wedging technique is some

times associated with prior grooving which 

leads fracture force to an estimated split line 

(Campana 1991:460). 

In the third and final stage of manufacture, a 

split bone is sharpened at one end into a taper

ing point. N o particular technique to form a 

pointed end was able to be specified from the 

observations of the specimens. Based on his ex

perimental study, Campana suggests that the 

pointed end can be made through either whit

tling by chipped stones, or grinding with abra

sive stones (Campana 1989: 30-4). Some of the 

specimens appear to represent the unfinished 

state with a blunt point (Fig. 14.2: 1, 2, 5; PI. 14. 

3: 1-3). They show chatter marks and undulat

ing surfaces, indicating fabrication by whit

tling. However, many other awls, which exhibit 

symmetrical point tips, may have been formed 

by abrasion (ibid.: 13). The prevalent use of 

abrasion for the manufacture of bone awls from 

Kosak Shamali appears consistent with the dia-

chronic trend in the Levant, where this 

technique was employed frequently after the 

P P N B (Campana 1991: 462). As for further 

modifications, we found that lateral sides of 

shaft were sometimes regulated by fine flaking 

(Figs. 14.1: 1; 14.2: 4; 14.3: 1). A comparable 

technique was detected at Ganj Dareh 

("poingons a base retrecie" in Stordeur 1993: 

253). 

We have few evidences on the hafting techni

que. However, the Chalcolithic layers at Telul 

eth-Thalathat and Tepe Gawra yielded awls 

and a spatula to which bitumen or clay were at

tached at their bases (Fukai et al. 1970: PL. 

L X X X I ; Tobler 1950: PL. LCVIII. b, XCIX. c). 

These awls and a spatula show long slender 

bodies, which seem to have been provided 

through splitting long bones longitudinally. 

Although some of the awls from Kosak 

Shamali have similar techno-morphological 
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attributes to these hafted specimens (Fig. 14.1: 6; 

PI. 14.2: 1), w e could not detect the trace of 

hafting on them. 

14.2.2 Needles (Fig. 14.4: 3, 4, 6, 7; PI. 14.3: 5-9) 

Five needles have so far been collected (four 

pieces from Sector A, one piece from Sector B). 

Despite the general resemblance of their shape 

to awls, needles were distinguished by their size 

and shape. Firstly, needles are narrower than 

awls (average width; 6.5mm in needles, 

13.2mm in awls). The narrow shaft of needles 

shows traces of elaborate abrasion, indicating 

the effort to reduce the thickness of the body. 

Secondly, points of needles are tapered more 

sharply than those of awls. These two distinc

tive attributes of needles are probably relevant 

to their function. The sharp points and the nar

row bodies may have facilitated penetration of 

worked materials. 

The scarcity of the sample and the considerable 

modification of the original bone prevent us 

from examining the details of the production 

process. However, one of the specimens (Fig. 

14.4: 3; PI. 14.3: 6) exhibits a spiral fracture at its 

base, indicating the use of bone slivers pro

vided by the percussion of long bones. 

Only one piece has a perforation adjacent to the 

end (Fig. 14.4: 6). Cross section of the perfora

tion indicates that it was worked from both 

surfaces. This specimen is broken, being split 

longitudinally. There is a specimen that exhib

its a longitudinal short groove near the end, 

which does not penetrate into the other surface 

(Fig. 14.4: 7). It is not clear whether this groov

ing was attempted to make a perforation or not. 

If it is, this technique may be reminiscent of a 

specific perforation technique which prevailed 

in the Neolithic north Levant (Cauvin 1985; 

Stordeur 1988). 

14.2.3 Knives (Fig. H.5: i-4; PI. HA-, S) 

Only Sector A yielded five pieces of this catego

ry, three of which were found in Level 10. 

They are all broken, but one of the specimens 

retains a large portion of the original body (Fig. 

14.5: 2). These tools are all made of ribs of 

large ungulates (Bos?), which were sharpened 

by abrasion along an edge. Longitudinal 

striations, running parallel to the edge, may 

have been generated in the course of the 

production and tool use. The used edge is 

abraded and sometimes undulated, seemingly 

worn out, which indicates prolonged use of the 

tool. Morphologically similar specimens have 

been reported from several Neolithic 

assemblages which include El K o w m 2 

("couteaux plats", Helmer and Stordeur 2000: 

Fig. 4), Cafer Hoyiik ("ciseau en os", Stordeur 

1988: Fig. 3. 3), A m u q plain, ("blade", 

Braidwood and Braidwood 1960: Fig. 38. 8), 

and Matarrah ("rib-blade", Smith 1952: Fig. 21. 

9, 10) as well as from a Chalcolithic context 

(Mehmeh phase) of Tepe Sabz ("knife", Hole et 

al. 1969: Fig. 94. a). 

14.2.4 Spatulas (Flg. 14.4:5,8;P1. 14.4:6,7) 

This category contains the specimens which are 

also called "smoothers (lissoirs)" or "burnishers" in 

other reports (de Contenson 1992; Stordeur 

1993; Watson 1983). Only Sector A yielded 

spatulas (two pieces). Both specimens are poorly 

preserved, which hinders us from recognizing 

their original shape and manufacturing process. 

Striations and traces of abrasion were discerned 

on the surface of both specimens. 

14.2.5 Splintered piece (Fig. M.6: I,3;PI. M.4: i,5) 

Two specimens were recovered, each from Sec

tor A and B. They are made of long bones 

which were split longitudinally. One of the 

specimens has an edge which was made 

through obliquely truncating an end of the 

shaft. The edge is heavily worn out with batter

ing and fluting on the end. A similar use-wear 

is reported on the bone tools which were exper

imentally wedged or chiseled into a pine (Cam

pana 1989: 60-2). However, our specimens seem 

more heavily worn with traces of fluting, 

which indicates either that the worked material 

may have been harder than pine, or that tools 

were used in more exhaustive tool motion (e.g. 

chopping, or adzing). The overall morphology 

resembles "gouges" in other assemblages, such 

from Sabi Abyad (Spoor and Collet 1996: 453), 

Jarmo (Watson 1983: 352), and Matarrah 

(Smith 1952: Fig. 21. 14). However, its heavily 

worn edge rather resembles that of fleshers at 
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Ganj Dareh (cf. "flensers", Stordeur 1993: 257-

9). 

14.2.6 Flesher (Fig. 14.616; PI. 14.4:2) 

The piece is made of a fairy large metapodial of 
Equus that retains epiphysis. It is difficult to es
timate the original tool form because of the 
breakage. However, the partly preserved edge 
shows flaking scars, and the shaft is partly pol
ished. The overall morphology could be com
parable to "flensers" from several Neolithic sites 
(Stordeur 1993: 257-9; Helmer and Stordeur 
2000: 274). 

14.2.7 Worked horns/antlers 
(Figs. 14.7-14.9; PI. 14.5:2-8) 

Eleven pieces were recovered from Sector A. 
They may have served as some kind of tool. 
These horns and antlers have two characteris
tics in common. Firstly, they show clear stria
tions and traces of abrasion on the surface near 
the tip. Secondly, they were found in a specific 
context in the site. They were located on floors 
or found in room fills and associated with other 
tools, such as chipped stones, ground stones, 
clay scrapers, bone awls, and spatulas. In addi
tion, one of the specimens (Fig. 14.8: 1; PI. 14.5: 
3) retains black stains around the tip, indicat
ing a usage for pulverizing pigments. 

Comparable specimens to these horn and antler 
tools are not reported from other Chalcolithic 
sites. However, morphologically similar speci
mens have been reported from the Natufian pe
riod at the El-Wad cave and the Hayonim cave 
(Campana 1989: 50), and the Neolithic Ras 
Shamra Phase V C (de Contenson 1992), Zawi 
C h e m i Shanidar (Solecki 1981: PI. 11) and 
Hajji Firuz Tepe (Voigt 1976: 518-25). These 
pieces are made of antlers and have a smooth 
abraded surface around the tip. However, 
except for Ras Shamra and Zawi C h e m i 
specimens, they are different from our speci
mens in that they appear more elaborately fab
ricated with a smooth flat end (like the spatula) 
after truncating a tip obliquely. Based on the 
use-wear analysis, C a m p a n a suggested that 
they served to abrade and finish skins (Campa

na 1989: 93-4). 

It is difficult to estimate a function of the 
horns/antler tools from Kosak Shamali without 
use-wear analysis, but the black stains left on 
one of the specimens (Fig. 14.8: 1) imply that 
the tools were used for pulverizing pigments 
although the conclusion has to be waited until 
the black stains are proven to be pigments. The 
further understanding of these specimens 
requires the accumulation and analysis of 
samples from other sites. 

14.2.8 Tube (Fig. 14.6: 2; PI. 14.3: 10) 

This piece from Sector A is elaborately smooth
ed at both exterior and interior surfaces of the 
tubular bone. It is perforated near the end. A 
wall at the other end tapers off to a thin edge. 
Despite the morphological resemblance to tub
ular beads, this piece is distinct by its large size. 
Specimens reported at Hallan Cemi (Goodarzi-
Tabrizi 1999: 337) and Gawra Stratum XI 
(Tobler 1950: PL. CLXXXII, 6) seem 
comparable, but their technological or 
functional correspondence is not clear. 

14.2.9 Bone plates (Fig. 14.6:4,5; PI. 14.4:3,4) 

These specimens from Sector A are rectangular 
and flat, showing traces of abrasion and stria-
tion on surface, which were presumably a result 
of manufacturing process. Both specimens have 
a plano-convex cross section. One of the surfa
ces retains spongy tissue, indicating the inside 
surface of long bones. There is a perforation on 
one specimen. 

14.2.10 Debitage (Fig. 14.6:7- PI. M.5: D 

This specimen (metatarsal of Bos) is split longi
tudinally nearly half of its entire length. There 
are traces of whittling, chattering, and flaking 
on the split surface as well as at the snapped 
end. Bone splitting technique is frequently em
ployed for the manufacture of bone awls and it 
is considered to be a major part of the manufac
turing process of bone implements. Since the 
manufacture of this specimen does not seem 
completed, the piece was categorized as 
"debitage" of bone artifact production. 
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Table 14.2 Compositions of bone implements by ceramic periodization. 

Sector A 

Level 

Early N U 
(early) 

13-17 

Early N U 
(late) 

10-12 

Late N U 

4-9 

Terminal N U 

1-3 

Total 

Awls 

Needles 

Knives 

Spatulas 

Splintered pieces 

Flesher 

Worked horns/antlers 

Bone plates 

Tube 

Debitage 

Unidentifiable piece 

6 

0 

0 

0 

1 

0 

0 

1 

1 

0 

0 

24 

4 

4 

1 

0 

0 

6 

0 

0 

0 

1 

16 

0 

1 

0 

0 

1 

5 

1 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

46 

4 

5 

1 

1 

1 

11 

2 

1 

2 

1 

Sector B 

Level 

Terminal N U Post-Ubaid Middle Uruk 

7 5,6 1-4 

Awls 

Needles 

Knives 

Spatulas 

Splintered pieces 

Flesher 

Worked horns/antlers 

Bone plates 

Tube 

Debitage 

Unidentifiable piece 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

4 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

Total 
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Table 14.3 Number of bone implements per m2. 

Sector A 

Level 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Excavated are 

22 

17 

18.8 

45.9 

53.2 

53.2 

101.3 

101.3 

103.8 

121.4 

163.6 

87.1 

144.4 

121.5 

28.6 

21.9 

56.3 

Table 14.4 Frequencies of the techno-morphological variables of bone awls. 

Sector A 

Width of 

awl 

Shaft form 

Butt form 

I 

II 

X 

Y 

A 

B 

C 

Level 

18 17 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

6 15 

0 0 

0 0 

1 0 

0 0 

1 0 

) 0 

I 0 

14 

3 

0 

0 

3 

0 

0 

2 

13 

3 

0 

3 

0 

0 

0 

1 

12 

i 

1 

5 

0 

2 

0 

2 

11 

3 

0 

1 

2 

(i 

0 

3 

10 

11 

3 

H 

1 

4 

1 

5 

9 

0 

0 

0 

0 

0 

0 

0 

8 

2 

0 

2 

0 

0 

0 

0 

7 

2 

0 

2 

0 

u 

1 

0 

6 

2 

0 

2 

1 

li 

0 

2 

5 

5 

2 

6 

1 

1 

0 

3 

4 

1 

0 

1 

0 

11 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

2 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Total 

35 

6 

35 

8 

7 

2 

18 

Sector B 

Width of 

awl 

Shaft form 

Butt form 

I 

II 

X 

Y 

A 

B 

C 

Level 

8 7 

1 1 

0 0 

1 1 

0 0 

0 0 

0 0 

0 0 

6 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

3 

1 

0 

1 

0 

1 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

Total 

3 

0 

3 

0 

1 

0 

0 
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0 

0 

0 

6 

9 

6 

3 

2 

0 

23 

9 

8 

5 

3 

1 

0 

0 

0.00 

0.00 

0.00 

0.13 

0.17 

0.11 

0.03 

0.02 

0.00 

0.19 

0.06 

0.09 

0.03 

0.02 

0.03 

0.00 

0.00 

1 

2 

3 

* 
5 

6 

7 

24.7 

34 

41 

64.7 

64.7 

64.7 

64.7 

0 

0 

1 

4 

1 

3 

3 

0.00 

0.00 

0.02 

0.06 

0.02 

0.05 

0.05 



14.2.11 Unidentifiable piece 

This piece is too severely fragmented to be allo
cated to any of the above categories. The pre
served fragment, which shows an abraded sur
face, seems to represent a portion of a handle of 
an unknown original tool. 

14.3 Stratigraphic change 
of bone tool industry 

As shown in Table 14.1, the bone implements 
of Kosak Shamali were recovered from a long 
stratigraphic sequence, and the bone tool as
semblage appears to change through the se
quence. The diachronic change of bone tool in
dustry at Kosak Shamali is indicated by three 
aspects of the assemblage, which are 1) the 
composition of tool kits, 2) the amount of bone 
tools, and 3) the typological variety of bone 
awls. 

14.3.1 Composition of the tool kits 

Bone awls appear consistently and are dominant 
in the tool kits throughout the sequence, while 
other tools are encountered less frequently. 
Some tool types are so rare that their occur
rence pattern is hardly discerned (for example; 
flesher, splintered pieces, tube etc.), but the 
occurrence of knives (n = 5) and worked 
horns/antlers (n=ll) appears meaningful indi
cating a diachronic change. They were recov
ered from a restricted portion of the strati
graphic sequence. The knives are encountered 
only at Levels 6, 10, 12 of Sector A, and the 
worked horns/antlers were recovered at Levels 
4, 5, 7, 10, 11, 12 of Sector A. N o specimens of 
these types were found in Sector B. 

As shown in Table 14.2, the strata containing 
these two tool types are dated to the Late 
Northern Ubaid period and the late Early 
Northern Ubaid period based on a pottery 
chronology at Kosak Shamali. 

It is also noted that the tool kit of Sector A is 
more varied than that of Sector B whose con
tent of tool kit is almost confined to bone awls 
(Table 14.1). The bone assemblage of Sector B 

is characterized by limited diversity of tool kits, 

and this trait may be an indicator of the chro

nological position of Sector B that is suggested 
to be later than Sector A (from the Terminal 
Northern Ubaid to the Post-Ubaid and the 
Middle Uruk period). 

14.3.2 Amount of bone tools 

The amount of bone tools seems to vary consid
erably through the sequence as shown in Table 
14.3 and Fig. 14.10 that show the number of 
bone tools recovered per one square meter unit 
of each level. This indicates that all the strata of 
Sector B have a smaller number of bone tools 
than Sector A and the top three levels of Sector 
A do not yield any bone implements, suggest
ing a decreasing trend of bone implements. 

In contrast to the upper levels, a great deal of 
bone industry was recovered from Levels 4, 5, 
6, 10, and 12 of Sector A. These strata are 
distinctive in the large size of bone industry 
and are dated to the late Early Northern Ubaid 
period to the Late Northern Ubaid period. 

14.3.3 Typological variety of bone awls 

Table 14.4 shows the frequencies of the three 
techno-morphological variables of bone awls. 
Generally it is noted that the techno-
morphological attributes of Sector B are less 
varied than those of Sector A, indicating that 
the awl form becomes monotonous after the 

Terminal Northern Ubaid period. 

The attributes of the bone awls in Sector A are 
more diverse, but the diversity is more intensive 
in certain levels than the others. For example, 
bone awls with a wide shaft (type II) are only 
encountered at Levels 5, 10, 12, and the 
truncated butt end (type A) is also only found 
among the awls from Levels 5, 10, and 12. 
These levels are dated to the late Early 
Northern Ubaid to the Late Northern Ubaid, 
and the awls from the other periods are less 
varied in the techno-morphological attributes. 

The above three examinations all suggest the 
presence of some diachronic changes through 
the sequence. If we adopt the periodization 

scheme based on pottery, the late Early North
ern Ubaid period and the Late Northern Ubaid 



period are characterized by a great amount of 

bone industry with a diverse range of tool kits 

and awl types. O n the other hand, the amount 

of bone industry declines after the Terminal 

Northern Ubaid period and the variety of tools 

and awl types become monotonous. 

The bone tool industry from the early Early 

Northern Ubaid period (Levels 13-17 of Sector 

A ) is difficult to be evaluated because of the 

small sample size, but apparently it differs from 

the subsequent upper levels in the composition 

of tool kits, the amount of bone tools, and the 

diversity of awl types. The assemblage lacks 

knives and worked horns/antlers that show up 

in the upper levels and has a smaller number of 

bone tool industry. Bone awls do not contain 

type II (wide shaft type) and type A (retouched 

butt end type) that appear in the upper levels. 

However, in comparison with the periods after 

the Terminal Northern Ubaid, the early Early 

Northern Ubaid period shows more similarity 

to the subsequent late Early Northern Ubaid 

and the later Northern Ubaid in the range of 

tool kit and the diversity of bone awl types. 

14.3.4 Examination of recovery contexts 
of bone tools 

Bone tools were recovered from various con

texts in the site including on floors, from room 

fills, and middens outside the buildings, and 

they were also found in stone foundations or in 

the walls of the buildings. A m o n g the various 

contexts, artifacts recovered on floors or from 

room fills are considered to have gone through 

less transformation after the abandonment, and 

the finds from middens or architectural materi

als are assumed to be dislocated from the place 

where tools were finally used. 

As shown in Fig. 14.11, recovery contexts of 

bone tools vary considerably by each occupa

tional level. It is noticeable that Sector B does 

not contain artifacts from floors and mostly 

comprises other contexts in contrast to Sector A 

where floors and room fills yielded a substantial 

amount of bone implements. Particularly it is 

remarkable that no bone implements were 

recovered from floors or room fills in Levels 5 

and 6 of Sector B although these levels retain 

well-preserved buildings that appear to be 

pottery workshop. T h e activity of pottery 

production is also indicated by several 

buildings in Sector A, and these buildings 

contain a considerable amount of bone tools on 

floors or in the room fills in contrast to the 

buildings in Sector B. Thus, it is suggested that 

the bone implements were more frequently 

employed at pottery workshop in Sector A (the 

Early Northern Ubaid to Late Northern Ubaid 

period), and the use of bone artifacts declined 

in the subsequent period of Sector B (the Post-

Ubaid period). 

14.4 Comparison with other sites 

It is difficult to make a close comparison of the 

bone assemblage from Kosak Shamali with 

those from other sites, because the reports of 

bone assemblages of the Chalcolithic period are 

usually brief and not quantitatively presented. 

However, the attempt of comparison in a wider 

temporal and regional framework may be val

uable to reveal characteristics of the bone 

industry of Kosak Shamali. 

In southwest Asia, bone tools first took part in 

human artifact inventory in the Upper Paleo

lithic, although the abundance and the variety 

of the repertoire are not as large as those in Eu

rope (Newcomer 1987: 289; Coinman 1997). 

The bone tool assemblages from this period, 

whether they are associated with "Levantine 

Aurignacian" or "Ahmarian" tradition, mainly 

consist of awls and points (Gilead 1991; Coin-

m a n 1997). In subsequent periods, especially the 

Natufian, a more developed bone industry en

compasses varied tool types, indicating that 

they performed wide range of functions, but 

pointed tools remain a major category in tool 

kits (Stordeur 1991; Campana 1989: 45). Those 

pointed implements largely consist of hunting 

or fishing tools, such as double-pointed tools 

and barbed points (Bar-Yosef and Belfer-Cohen 

1988: 28-9; Campana 1989: 45-53; Newcomer 

1987), although they also include bone awls. 

Bone implements for hunting or fishing do not 

seem to exist in the tool kit of Chalcolithic 

Kosak Shamali whose pointed implements are 

mostly confined to awls. 

The Neolithic bone industry is generally char-
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Table 14.5 Correspondence of techno-morphological attributes between Kosak Shamali and three 
Neolithic sites (after Helmer and Stordeur 2000, Stordeur 1993, and Watson 1983). 

Typology of awls Shaft form Butt form 

Ganj Dareh and 
El K o w m 2 

Jarmo 

Pome cms stir os tronque, 
poignee integree 

Poingons sur osfendu, d 
integree 

Pointons sur esquilles 
appointees 

Poincons a base elargie 

Pointons a base retrecie 

Light-Duty Awls 

Heavy-Duty Awls 

Splinter Awls 

ct 

poignee 

no mention 

no mention 

no mention 

no mention 

no mention 

type I 

type II 

type I 

type Y 

typeX 

type X 

typeX 

type X 

type X, Y 

type X, Y 

type X 

typeC 

type C 

type B 

type A 

type A 

type A, C 

type A, C 

type B 

acterized by the increased proportion of spatu
las or smoothers in tool kits, and this trend can 
be discerned at a number of sites, including Ras 
Shamra Phase V (de Contenson 1992: 125-7), 
A m u q plain Phases A, B (Braidwood and Braid
wood 1960: 65-7, 97-9), Tell Sabi Abyad (Spoor 
and Collet 1996: 452-73), Tell Mureybet (Stor
deur 1977), Hallan Cemi (Goodarzi-Tabrizi 
1999: 250-1), Jarmo (Watson 1983: 363), and 
Ganj Dareh (Stordeur 1993: 273). It is noted 
that the Neolithic layer of Kosak Shamali also 
yielded a bone spatula (Nishiaki et al. 2001). In 
contrast, the Chalcolithic bone industry of Ko
sak Shamali contains very few spatulas. 

The Kosak Shamali assemblage is also charac
terized by a low-degree modification of speci
mens. Elaborate surface modifications like 
carving or perforation were rarely found at Ko
sak Shamali. In contrast, many Neolithic as
semblages contain considerable amount of 
specimens that are elaborately modified by per
foration or carving (Akkermans et al. 1983: 
Plates 40, 41; Goodarzi-Tabrizi 1999; Stordeur 
1993). Moreover, it is remarkable that the Chal
colithic layers of Telul eth-Thalathat and Tepe 
Gawra in northern Iraq yielded tubular bones 
that are decorated by carved lines and perfora
tions (named "haft" in Fukai et al. 1970: Pis. 
L X X X I , LVII; "bone playing pipes" in Tobler 
1950: 215, Pis. XCIX, CLXXXII). 

In this way, the Chalcolithic bone industry of 

Kosak Shamali is characterized by the high 
proportion of awls and the low-degree modifi
cation of bones. To what causes can we ascribe 
these characteristics? T h e major cause may 
stem from the temporal traits of the Chalcolithic 
period. The reports on the bone assemblages 
from contemporary sites, such as Ras Shamra 

Phases III C, B, A m u q plain Phase E, and 
H a m m a m et-Turkman Periods IV and V also 
show the poorly varied inventory in which awls 
represent the predominant class. They also lack 
elaborate surface decoration like perforation or 
carving (Braidwood and Braidwood 1960: 224-
5; de Contenson 1992: 132-4; van Loon 1988: 
643-51). However, as I mentioned above, the 
paucity of data makes it difficult to characterize 
the artifacts from Kosak Shamali within the 
Chalcolithic period. 

Finally, it should be remarked that there are al
so similarities between the Chalcolithic bone 
industry of Kosak Shamali and other bone as
semblages of preceding ages. For example, most 
tool types of Kosak Shamali have comparable 
specimens in the Neolithic period. W e may also 
point out the similarity of manufacturing tech
nique of awls between Kosak Shamali and the 
several Neolithic sites. In this chapter, techno-
morphological variables of awls and their pro
duction processes were examined. Because the 
cursory reports of other Chalcolithic bone as
semblages impede the comparison among con
temporary sites, the awls from Kosak Shamali 
were compared with those from Neolithic sites. 
A m o n g the reports of bone assemblages from 
various Neolithic sites, awls are described in 
detail at El K o w m 2, Ganj Dareh and Jarmo 
(Helmer and Stordeur 2000; Stordeur 1993; 
Watson 1983). Table 14.5 shows that the typo
logical classification of awls from the three Ne
olithic sites is largely based on the combination 
of techno-morphological attributes that are also 
detectable on the awls from Kosak Shamali. 
The fact that the variety of techno-morphologi

cal attributes are comparable between two dif
ferent periods may be derived from the similar
ity of the fabrication technique and/or the tool 



function between the two periods. A s w e have 

seen, there are obvious differences between N e 

olithic and Chalcolithic bone assemblages with 

regards to the tool inventory and the degree of 

bone modification. H o w e v e r , it is presumed 

that there are considerable similarities in the 

production technique and the function of awls 

in two different periods. Since this is merely a 

tentative perspective, the assumption needs to 

be tested in future with closer examination 

based on m o r e detailed data. 
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Fig. 14.1 Chalcolithic bone implements from Sector A. 
1. Awl, Type l-X-A, L: 70.3mm, W: 13.3mm, T: 6.1mm (97KSL-AE5-17; 10A02; Level 10A). 
2. Awl, Type l-X-A, L: 88.0mm, W: 10.0mm, T: 5.0mm (96KSL-AD5-93; 1006; Level 10). 
3. Awl, Type ll-X-A, L: 116.5mm, W: 21.2mm, T: 11.8mm (95KSL-AD5-48; 502; Level 5). 
4. Awl, Type l-X-7, L: 69.5mm, W: 11.9mm, T: 4.3mm (95KSL-AD5-53; 501; Level 5). 
5. Awl, Type l-X-C, L: 93.8mm, W: 10.8mm, T: 7.8mm (97KSL-AE6-31; 10A03; Level 10A). 
6. Awl, Type l-X-C, L: 172.3mm, W: 13.5mm, T: 6.0mm (97KSL-AE6-31; 10A03; Level 10A). 
7. Awl, Type l-X-C, L: 116mm, W: 11mm, T: 5.2mm (95KSL-AD4-7; Fill; Level 6). 
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Fig. 14.2 Chalcolithic bone implements from Sector A. 
1. Awl, unfinished, Type ll-X-7, L: 104mm, W: 23mm, T: 7mm (95KSL-AF3-10; Fill; Level 12). 
2. Awl, unfinished, Type l-X-A, L: 102.0mm, W: 14.1mm, T: 7.8mm (95KSL-AF4-6; Fill; Level 12). 
3. Awl, Type l-X-B, L: 71.0mm, W: 9.0mm, T: 4.1mm (96KSL-AE3-17; Fill; Level 10A). 
4. Awl, Type l-X-B, L: 66.0mm, W: 8.9mm, T: 5.1mm (95KSL-AE4-3; Fill; Level 7). 
5. Awl, unfinished, Type l-X-?, L: 67.0mm, W: 12.7mm, T: 8mm (94KSL-A6-10; 501; Level 5). 
6. Awl, Type l-X-?, L: 90.0mm, W: 13.2mm, T: 4.8mm (95KSL-AE5-6; 709; Level 7). 
7. Awl, Type l-X-?, L: 61.5mm, W: 10.0mm, T: 5.1mm (95KSL-AF5-9; 1309; Level 13). 
8. Awl, Type ?, L: 32.1mm, W: 12.0mm, T: 5.0mm (95KSL-AG5-3; 1301; Level 13). 



Fig. 14.3 Chalcolithic bone implements from Sector A. 
1. Awl, Type ll-X-A, L: 87.0mm, W: 23.0mm, T: 12.0mm (96KSL-AE4-14-154; 10A01; Level 10A). 
2. Awl, Type ll-X-A, L: 90.5mm, W: 20.5mm, T: 8.0mm (95KSL-AF4-1; Fill; Level 10A). 
3. Awl, Type l-Y-C, L: 122.0mm, W: 14.0mm, T: 5.7mm (97KSL-AE5-52; Fill; Level 14). 
4. Awl, Type l-Y-C, L: 120.1mm, W: 12.5mm, T: 4.4mm (97KSL-AD5-120; 1402; Level 14). 
5. Awl, Type l-Y-C, L: 135mm, W: 14mm, T: 12.5mm (97KSL-AE4-49; 1119; Level 11). 
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Fig. 14.4 Chalcolithic bone implements from Sectors A and B. 
1. Awl, Type ll-Y-C, L: 78.1mm, W: 32.2mm, T: 18.0mm (95KSL-AD4-6; 501; Level 5 of Sector A). 
2. Awl, Type l-Y-C. L: 32.0mm, W: 21.6mm, T: 20.0mm (95KSL-AD5-66; Fill; Level 6 of Sector A). 
3. Needle, L: 70.7mm, W: 6.4mm, T: 3.8mm (97KSL-AD4-47; 1208; Level 12 of Sector A). 
4. Needle, L: 39.1mm, W: 4.9mm, T: 2.1mm (96KSL-BD7-40; Collapsed wall; Level 4 of Sector B). 
5. Spatula, L: 23.0mm, W: 17.8mm, T: 3.5mm (95KSL-AF6-1; Pit; Mixed level, Sector A). 
6. Needle, L: 48.9mm, W: 5.0mm, T: 4.8mm (95KSL-AF5-4; 1111; Level 11 of Sector A). 
7. Needle, L: 43.2mm, W: 8.1mm, T: 3.5mm (95KSL-AF5-4; 1111; Level 11 of Sector A). 
8. Spatula, L: 48.3mm, W: 32.1mm, T: 4.5mm (97KSL-AE5-17; 10A02; Level 10A of Sector A). 
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Fig. 14.5 Chalcolithic bone implements from Sector A. 
1. Knife, L: 120.0mm, W: 39.0mm, T: 8.5mm (97KSL-AE5-42; 12A06; Level 12A). 
2. Knife, L: 150.0mm, W: 32.8mm, T: 9.1mm (95KSL-AD5-93; 1006; Level 10). 
3. Knife, L: 76.5mm, W: 33.0mm, T: 7.0mm (96KSL-AD5-90; 1013; Level 10). 
4. Knife, L: 66.2mm, W: 32.0mm, T: 7.8mm (96KSL-AD5-90; 1013; Level 10). 
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Fig. 14.6 Chalcolithic bone implements from Sectors A and B. 
1. Splintered piece, L: 63.8mm, W: 21.8mm, T: 13.9mm (95KSL-AF4-9; Fill; Level 13 of Sector A). 
2. Tube, L: 63.0mm, W: 19.0mm, T: 16.8mm (95KSL-AF5-22; Fill; Level 15 of Sector A). 
3. Splintered piece, L: 42.0mm, W: 11.0mm, T: 5.5mm (96KSL-BD6-29; 502; Level 5 of Sector B). 
4. Bone plate, L: 32.9mm, W: 15.0mm, T: 4.0mm (95KSL-AD5-66; Fill; Level 6 of Sector A). 
5. Bone plate, L: 26.7mm, W: 21.0mm, T: 3.2mm (95KSL-AF5-8; Fill; Level 13 of Sector A). 
6. Flesher, L: 76.4mm, W: 39.2mm, T: 29.3mm (95KSL-AD5-59; 503; Level 5 of Sector A). 
7. Debitage, L: 126.9mm, W: 20.2mm, T: 19.5mm (95KSL-AD5-13; 403; Level 4 of Sector A). 
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Fig. 14.7 Chalcolithic bone implements from Sector A. 
1 Worked antler, L: 56.0mm, W: 41.8mm, T: 5.6mm (95KSL-AD5-57; 502; Level 5). 
2. Worked horn, L: 179.0mm, W: 27.9mm, T: 19.4mm (95KSL-AD5-44; 402; Level 4). 

The shadowed area indicates an abraded surface. 
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Fig. 14.8 Chalcolithic bone implements from Sector A. 
1. Worked horn, L: 162.0mm, W: 27.7mm, T: 19.7mm (97KSL-AE6-36; 1103; Level 11). 

The shadowed area indicates an abraded surface. 
2. Worked horn, L: 164.0mm, W: 24.0mm, T: 15.6mm (97KSL-AE5-20; 10A02; Level 10A). 

The shadowed area indicates an abraded surface. 
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Fig. 14.9 Chalcolithic bone implements from Sector A. 
1. Worked horn, L 157.5mm, W: 27.2mm, T: 17.5mm (95KSL-AG5-1; Fill; Level 12). 

The shadowed area indicates an abraded surface. 
2. Worked horn, L: 143.0mm, W: 28.2mm, T: 19.2mm (95KSL-AD5-44; 402; Level 4). 

The shadowed area indicates an abraded surface. 
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Fig. 14.10 Number of bone implements per m2 
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Fig. 14.11 Frequency of recovery contexts of bone implements. 



PI. 14.1 Chalcolithic bone 
implements from Sector A. 

1 • Awl (cf. Fig. 14.1:2). 
2. Awl (cf. Fig. 14.3: 1). 
3. Awl (cf. Fig. 14.1:5). 
4. Awl, Type l-X-C, L: 77.2mm, W: 11.0mm, T: 6.5mm 
(96KSL-AD6-15; Fill; Level 5 of Sector A). 

5.Awl(cf. Fig. 14.1:4). 
6:Awl(cf. Fig. 14.1: 7). 
7: Awl (cf. Fig. 14.1: 1). 
8:Awl, Type l-X-?, L: 82.1mm, W: 10.8mm, T: 6.7mm 
(96KSL-AE4-9; 10A01; Level 10A of Sector A) 

9: Awl, Type l-X-C, L: 79.0mm, W: 10.4mm, T: 6.3mm 
(97KSL-AE4-49; 1119; Level 11 of Sector A) 
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PI. 14.2 Chalcolithic bone implements from Sector A. 
1.Awl(cf. Fig. 14.1:6). 
2. Awl (cf. Fig. 
3. Awl (cf. Fig. 
4. Awl (cf. Fig. 
5. Awl (cf. Fig. 
6. Awl (cf. Fig 
7. Awl (cf. Fig. 
8. Awl (cf. Fig 
9. Awl (cf. Fig. 

14.3: 4). 
14.4: 2). 
14.3: 3). 
14.2: 3). 
14.2: 4). 
14.4: 1). 
14.3: 2). 
14.2: 6). 

10.Awl(cf. Fig. 14.2: 7). u 
i 

il 
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P/. f4.3 Chalcolithic bone implements 
from Sectors A and B. 

I.Awlfcf. Fig. 14.2:5). 
2.Awl(cf. Fig. 14.2:2). 
3. Awl (cf. Fig. 14.2: 1). 
4.Awl(cf Fig. 14.1:3). 
5. Needle, L: 62.4mm, W: 6.6mm, T: 4.2mm 

(97KSL-AD4-41; 1113; Level 11 of Sector A) 
6. Needle (cf. Fig. 14.4: 3). 
7. Needle (cf. Fig. 14.4:4). 
8. Needle (cf. Fig. 14.4: 7). 
9. Needle (cf. Fig. 14.4: 6). 
10. Tubefcf. Fig. 14.6:2). 
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PI. 14.4 Chalcolithic bone implements from Sector A and B. 
1. Splintered piece (cf. Fig. 14.6: 1). 
2. Flesher (cf. Fig. 14.6:6). 
3. Bone plate (cf. Fig. 14.6: 5). 
4. Bone plate (cf. Fig. 14.6: 4). 
5. Splintered piece (cf. Fig. 14. 6: 3). 
6. Spatula (cf. Fig. 14.4: 8). 
7. Spatula (cf. Fig. 14.4: 5). 
8. Knife (cf. Fig. 14.5:2). 
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PI. 14.5 Chalcolithic bone implements from Sector A. 
1. Debitage (cf. Fig. 14.6: 7). 
2. Worked horn (cf. Fig. 14.8:2). 
3. Worked horn (cf. Fig. 14.8: 1). 
4. Worked antler, L: 56.5mm, W: 25.0mm, T: 15.3mm 

(95KSL-AD5-57; 502; Level 5 of Sector A). 
5. Worked antler (cf. Fig. 14.7: 1). 
6. Worked horn (cf. Fig. 14.7: 2). 
7. Worked horn (cf. Fig. 14.9: 1). 
8. Worked horn (cf. Fig. 14.9: 2). 
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CHAPTER 15 The Chalcolithic small finds from Tell Kosak Shamali: 
Various aspects of the village activity 
Hiroshi Sudo 

15.1 Introduction 

The small finds component of the vast amount 

of material from the Tell Kosak Shamali exca

vations comprised 180 artifacts. These so-called 

small finds, mainly consisting of miscellaneous 

clay, reused-potsherds and stone objects, pro

vide a range of information on aspects of hu

m a n activities which differs to that offered 

through pottery and stone artifacts, but such 

materials have not previously been paid suffi

cient attention in the literature. Although there 

were not many small finds from Tell Kosak 

Shamali, they were studied in detail in the hope 

of providing new information and showing the 

importance of small finds for future study. In 

the following, small finds are described under 

nine general categories, each further subdivid

ed when necessary. 

The Chalcolithic building levels of Tell Kosak 

Shamali were divided into chronological units 

on the basis of the pottery sequence (Nishiaki et 

al. 1999: 15-16). Sector A, Levels 17-10 are Ear

ly Northern Ubaid, further divided into an ear

lier (Levels 17-13) and a later (Levels 12-10) 

phases. Levels 9-4 are Late Northern Ubaid, al

so sub-divided into an earlier (Levels 9-7) and a 

later (Levels 6-4) phases. Levels 3-1 of Sector A 

represent the Terminal Northern Ubaid, which 

also includes Level 7 of Sector B. Levels 6 and 5 

of Sector B are Post-Ubaid, while Levels 4-1 

are Middle Uruk, composed of an earlier (Lev

els 4 and 3) and a later (Levels 2 and 1) phases. 

The later phase may compare to the Late Uruk. 

Chronological change in the Tell Kosak 

Shamali small finds will be examined following 

the pottery sequence. 

15.2 Clay scrapers 

Clay scrapers formed the largest group of small 

finds (55 examples; 30.6%) (Levels 17-10 of Sec

tor A, Early Northern Ubaid: n=12; Levels 9-4 

of Sector A, Late Northern Ubaid: n=4; Levels 

3-1 of Sector A and Level 7 of Sector B, Termi

nal Northern Ubaid: n=4; Levels 6-5 of Sector 

B, Post-Ubaid: n=21; Levels 4-1 of Sector B, 

Middle Uruk: n=13, and topsoil: n=l). 

These were mostly made from reused pot

sherds (n=42: 76.3% of all clay scrapers), but 

some seemed to have been made directly of clay 

(e.g. Figs. 15.5: 2 and 3; 15.6; 15.7: 2 and 3; Pis. 

15.2: 6 and 7; 15.4). All have a tapered or sharp

ened edge. While their exact function(s) cannot 

be identified, some aspects of these clay scra

pers will be examined. Although these objects 

are termed "scrapers" they must have served 

various functions, and indeed, it may be pref

erable to call them "clay objects with sharpened 

edge". However, to avoid the use of such long 

name, the term "scrapers" is maintained. 

These scrapers were classified into two types 

according to different methods of edge manu

facture: Type 1 was on potsherds sharpened by 

percussion and Type 2 has working edges 

sharpened by polishing or abrasion. Each type 

was further classified into subtypes according 

to plan form. 

(1) Type la: Round clay scrapers 

(Figs. 15.1 & 15.2; Pis. 15.1: 1; 15.2: 4; 15.3: 1 & 2) 

Made on reused potsherds, these were flaked 

and sharpened around the edge into a round or 

oval shape. Seven examples were recovered 

from Sector A, and 8 from Sector B. Most were 

broken in half or less, while 4 were complete or 

nearly complete (Figs. 15.1: 1 and 2; 15.2: 3 and 

4; Pis. 15.2: 4; 15.3: 1). However, it is unclear 

whether they were broken during use or before 

The Chalcolithic small finds - 2 13 



0 10cm 
< 

Fig. 15.1 Chalcolithic clay scrapers of Type 1a from Tell Kosak Shamali, Sector A 
(*: reconstructed; +: incomplete). 

1. Clay scraper, potsherd, light yellow surface, pale yellow core, olive black paint, L: 6.9cm, 
W: 6.3cm, T: 0.7cm (97KSL-AD4-55; Floor/Fill of 1404; Level 14 of Sector A). 

2. Clay scraper, potsherd, dull yellow orange surface, orange core, brownish black paint, 
L: 11.2+cm, W: 11.6cm, T: 0.9cm (95KSL-AF6-5; Fill of 1308; Level 13 of Sector A). 

3. Clay scraper, potsherd, orange surface, orange core, L: 5.0+cm, W: 9.2cm, T: 1.2cm 
(97KSL-AD4-39; Fill; Level 11 of Sector A). 



Fig. 15.2 Chalcolithic clay scrapers of Type 1a from Tell Kosak Shamali, Sector B. Q -| O c m 
1. Clay scraper, potsherd, pale yellow surface, orange core, L: 9.8+cm, W: 13.8+cm, i i i i i i 
T: 1.7cm (97KSL-BE6-23; Fill; Level 7 of Sector B). 

2. Clay scraper, potsherd, light yellow surface, pale reddish orange core, L: 6.2+cm, 
W: 12.4cm, T: 1.3cm (94KSL-B9-2; FillofB601; Level 5 of Sector B). 

3. Clay scraper, potsherd, pale yellow surface, dull orange core, L: 8.0+cm, W: 11.3cm, T: 0.9cm 
(96KSL-BD7-48; Foundation of B504; Level 5 of Sector B). 

4. Clay scraper, potsherd, light gray surface, dull orange core, L: 8.8cm, W: 9.0cm, T: 0.9cm 
(96KSL-BD7-48; Foundation of B504; Level 5 of Sector B). 

5. Clay scraper, potsherd, dull yellow orange surface, dull orange core, L: 5.0+cm, W: 9.6cm, T: 0.9cm 
(97KSL-BE5-topsoil; Surface of Sector B). 
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manufacture. 

The materials and method of manufacture of 
Types la and lb are similar: potsherds of an ap

propriate shape were first selected and then 
roughly modified into a round or a hoe-shape. 
The reverse side of potsherds was often re
touched at an abrupt to semi-abrupt angle. 
However, retouch in Type la examples is more 
invasive than Type lb, and working edges of 
Type la are more irregular than those of Type 
lb. The length of working edges of Type la 
scrapers ranges from 6.3 to 11.6cm in Sector A 
(mainly Early Northern Ubaid), whereas in 
Sector B (mainly Post-Ubaid to Middle Uruk), 
they range from 8.6 to 13.8cm, indicating an in
crease in the working edge in later periods. 

Among the sixteen Type la examples, 3 show 
abrasion, limited to a small part of the sharp 
working edge (Figs. 15.1: 2; 15.2: 2 and 5; PI. 
15.1: 1), and generally affecting the outer sur
face of the potsherd. Only one specimen was 
abraded on both faces (Fig. 15.2: 2). N o stria
tions could be identified by the naked eye. 

Similar objects have been reported from other 
sites such as Tell Songor B (Matsumoto and Yo-
koyama 1995), Chogha Mish (Delougaz and 
Kantor 1996), and Tepe Sabz (Hole et al. 1969: 
Fig. 91. c). The excavators of Chogha Mish pro
pose that these scrapers were cheap substitutes 
for flint tabular scrapers (Delougaz and Kantor 
1996: 109). 

(2) Type lb: Hoe-shaped clay scrapers 
(Fig. 15.3; Pis. 15.1: 2; 15.2: 1-3; 15.3: 4 & 5) 

The six Type lb examples were also on reused 
potsherds. In principle, two shorter ends of tra
pezoidal potsherds were flaked, while the lon
ger sides were left unworked or straightened 
with minimal flaking. O n e end, which was 
broader than the other, was sharpened to pro
duce a working edge. In some cases, the oppo
site end was also flaked but not sharpened, ex
cept for one piece from the floor of R o o m 
10A02 of Sector A (Early Northern Ubaid; Fig. 
15.3: 3; PI. 15.1:2). 

As mentioned above, appropriate trapezoidal 
potsherds were first selected for Type lb speci
mens and then roughly shaped into a hoe-

shape. One example shows traces of this process 
(Fig. 15.3: 2; PI. 15.2: 2); both ends are flaked 

but it seems to have been abandoned before it 
could be sharpened. While methods of produc
ing the working edge are similar in Type lb 

and Type la, Type lb specimens display more 
craftsmanship than Type la. 

Only one Type lb piece shows traces of edge 
abrasion (Fig. 15.3: 3; PI. 15.1: 2). It has two 
sharp ends, one of which seems to have been 
the main working edge as it was curved and 
broader than the other. Clear abrasions were 
present on both surfaces of the edge, extending 
about 5 m m around it. Striations, perpendicular 
to the edge, were visible, especially along the 

middle area, suggesting direction of movement. 
Further traces of abrasion were visible on the 
reverse face of both straight sides, possibly re
sulting from hafting, particularly when the 
hoe-like shape of the piece is taken into consid
eration. However, it is also possible that 
straight sides were used as working edges. 

The curved working edges of Types la and lb 
are alike, suggesting similar functions. Howev
er, if Type lb specimens were hafted, there may 
have been different ways of holding each type 
of scraper. Similar objects were reported from 
the M e h m e h phase of Tepe Sabz in Deh Luran 
(Hole etal. 1969: Fig. 91. b). 

(3) Type lc: Irregularly chipped clay scrapers 

(Fig. 15.4; PI. 15.3: 6 & 7) 

The remaining clay scrapers with flaked edges 
are combined in this category. They consist of 
generally small, irregularly shaped (n = 7), and 
fan-shaped sherds (n = 6), some of which may be 
mere fragments of Types la and lb 

While no strong preference for a particular 

shape of potsherd on which to make Type lc 
scrapers is indicated, fan-shaped pieces may 
have been preferred as 6 of the 13 examples 
were on such pieces (e.g. Fig. 15.4: 2 and 6; PI. 
15.3: 7). The remainders are variously shaped. 
N o pre-shaping was undertaken. A potsherd 
may have been selected at random and sharp
ened by retouch on one or more edges, mainly 
on the inside surface of potsherds. The angle 
and the extent of the retouch are similar to that 

on Types la and lb. 



Fig. 15.3 Chalcolithic clay scrapers of Type 1b from Tell Kosak Shamali. 
1. Clay scraper, potsherd, pale yellow surface, dull orange yellow core, brownish gray paint, L: 9.3cm, 

W: 7.5cm, T: 1.1cm (97KSL-AD5-116; Fill of 1301; Level 13 of Sector A). 
2. Clay scraper, unfinished, potsherd, olive yellow surface, dull yellow orange core, L: 8.0cm, W: 7.1cm, 

T: 1.1cm (97KSL-AE5-22; Floor of 10A05; Level 10 of Sector A). 
3. Clay scraper, potsherd, orange surface and core, L: 10.5cm, W: 9.8cm, T: 1.3cm 

(97KSL-AE5-20; Floor of 10A02; Level 10 of Sector A). 
4. Clay scraper, potsherd, orange surface, dull orange core, L: 9.6cm, W: 9.3cm, T: 1.1cm 

(95KSL-AD4-8; Fill of 601; Level 6 of Sector A). 
5. Clay scraper, potsherd, dull brown surface, grayish yellow brown core, L: 6.5cm, W: 8.2cm, T: 0.9cm 

(97KSL-BE5-9; Fill; Level 6-7 of Sector B). 
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Fig. 15.4 Chalcolithic clay scrapers of Type 1c from Tell Kosak Shamali. 
1. Clay scraper, potsherd, lightly worn, L: 10.0cm, W: 9.6cm, T: 1.2cm 

(96KSL-AD6-9; Fill of 301; Level 3 of Sector A). 
2. Clay scraper, fan-shaped, potsherd, pale yellow surface, light yellow orange core, worn, 

L: 5.2+cm, W: 6.1+cm, T: 1.0cm (96KSL-BD6-29; Pavement ofB502; Level 5 of Sector B). 
3. Clay scraper, potsherd, dull orange surface and core, lightly worn, L: 6.7cm, W: 6.0cm, T: 0.9cm 

(96KSL-BD7-46; Floor ofB504; Level 5 of Sector B). 
4. Clay scraper, potsherd, grayish yellow surface, dull brown core, heavily worn, L: 4.2cm, 
W: 7.0cm, T: 1.1 cm (96KSL-BE7-10; Level 4 of Sector B; Fill). 

5. Clay scraper, potsherd, light yellow orange surface, dull orange core, worn, L: 5.7cm, 
W: 6.2cm, T: 0.8cm (95KSL-BD6-9; Fill; Level 2 of Sector B). 

6. Clay scraper, fan shaped, potsherd, grayish yellow surface, dull yellow orange core, 
L: 6.7cm, W: 6.0cm, T: 0.9cm (95KSL-BD6-6; Foundation ofB103; Level 1 of Sector B). 
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Type lc pieces frequently show signs of widely 

distributed abrasion, and in 5 cases it affects the 

sharpened edge (Fig. 15.4: 1-5; PI. 15.3: 6 and 

7). O ne scraper is so heavily abraded that the 

upper part of the edge was flattened (Fig. 15.4: 

4; Level 4 of Sector B, the Middle Uruk peri

od). 

(4) Type 2a: Crescent-shaped clay scrapers 

(Fig. 15.5; PI. 15.4:2-5) 

T y p e 2 clay scrapers also have sharpened edges. 

T h e y differ from Type 1 pieces in that traces of 

burnishing or abrasion affect the sharpened 

edges. Moreover, Type 2 pieces include tools in

tentionally m a d e of clay rather than on reused 

potsherds. 

Type 2a are crescent or semi-circular shaped 

clay scrapers. T h e working edge is on a curved 

end, while the opposite edge is slightly in

curved and not sharpened. T h e working edge 

is either smoothed or fully polished. 

Two Type 2a scrapers appear to have been 

made intentionally from clay (Fig. 15.5: 2 and 3; 

PI. 15.4: 3 and 4). Although it is possible that 

these pieces could have been m a d e on pot

sherds, the surface treatment appears to have 

been done while the clay was still wet to make 

them intentionally. The surfaces were wet-

smoothed, probably with a finger, while the 

edges seem to have been scraped, possibly with 

a tool, and then slightly smoothed. The in

curved edges were also scraped but not sharp

ened. At least one Type 2a scraper was made on 

a large potsherd (Fig. 15.5: 4; PI. 15.4: 2) and 

may represent a polished specimen of a Type la 

semi-circular scraper. Although the edge was 

polished so completely as to remove any trace 

of flaking, it must have been retouched into a 

nearly crescent shape before final polishing. 

The final Type 2a piece is too small a fragment 

to provide any information about blank type 

(Fig. 15.5: 1). 

Fig. 15.5 Chalcolithic clay scrapers of Type 2a from Tell Kosak Shamali. 
1. Clay scraper, potsherd ?, dull yellow orange surface, dull orange core, L: 2.9cm, W: 3.7+cm 

(95KSL-AF5-6; Fill; Level 12 of Sector A). 
2. Clay scraper, clay, orange surface, found in a bowl with Fig. 15.6: 3, L: 4.5cm, W: 10.5cm, T: 1.0 cm 

(96KSL-AE4-14; Floor of 10A01; Level 10 of Sector A). 
3. Clay scraper, clay, orange surface, found in a bowl with Fig. 15.6: 2, L: 3.6cm, W: 9.1cm, T: 1.2cm 

(96KSL-AE4-14; Floor of 10A01; Level 10 of Sector A). 
4. Clay scraper, potsherd, dull orange, L: 4.8cm, W: 9.7cm, T: 0.9cm (94KSL-B9-2; FillofB601; Level 5 of Sector I 
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T w o of the four Type 2a scrapers have slight 

traces of abrasion on the middle of their curved 
edge (Fig. 15.5: 2 and 3; PL 15.4: 3 and 4). Stria

tions cannot be detected by the naked eye. 
These two specimens were found in a small 
bowl in the passage of Rooms 10A01 to 10A02 
of the Early Northern Ubaid burnt building 
(PI. 15.4: 5; Nishiaki etal. 2001: 69, PI. 3.8: 3). 

Similar crescent-shaped or semi-circular ob
jects have been reported from many sites of the 
5th to 4th millennium B C such as Habuba Ka-
bira (Stirenhagen 1978: 79-80), Tell Abada (Ja
sim 1985: Fig. 62), Telul eth-Thalathat II (Fu
kai et al. 1970: PI. 35.6), Yarim Tepe III 
(Merpert and Munchaev 1993: Fig. 9.25.3; Bad-
er et al. 1981: PL 24), and Arpachiyah (made of 
bone; Mallowan and Rose 1935: PL 12a). While 
their functions are as yet unknown, many have 
been considered to be pottery-manufacturing 
tools, particularly for surface smoothing. The 
same interpretation could apply to the Kosak 
Shamali examples, especially to the pair of scra
pers found in the bowl in R o o m 10A01/10A02. 

(5) Type 2b: Ring-shaped clay scrapers 
(Fig. 15.6; PI. 15.4: 1 & 6-9) 

All 9 ring-shaped clay objects, from the Post-
Ubaid and later levels, were made directly from 
clay. N o n e was complete. Well-levigated clay 
was tempered with fine sand or mineral grit, 
and shaped into a ring. In vertical section, the 
upper part is narrower than the lower and the 
edge is sharpened, probably as the working 

edge. The surface of the upper part shows more 
careful finger smoothing, while the lower part 
was roughly scraped or smoothed probably 
with some kind of tool(s). Accordingly, the 
middle body is sharply carinated. Some pieces 
are slipped. The outer diameters of the upper 
and lower ends are estimated at 6.6-6.8cm and 
9.0-10.6cm respectively. Height ranges from 2.0 
to 3.0cm. 

Type 2b examples are considered to be potters' 
tools used for scraping the pottery surface (Al-
den 1988). T w o examples showed evidence of 
use and are heavily worn to make a flat face on 
the edge (Fig. 15.6: 2 and 3; PL 15.4: 8 and 9). 
N o striations were visible on the working edges 
of these pieces, although Alden (1988), using a 
lOx bin-ocular microscope, identified small 
straight scratches oriented in a radial direction 
at other sites. 

Of interest is a small fragment with deep hori
zontal striations at the outer surface of the up
per part (Fig. 15.6: 5). The slip on this part has 
rubbed off, while that on the inner face re
mains, suggesting that the user appears to have 
re-sharpened the abraded edge for further use. 
Or again, the broken fragment has been used as 
another tool, such as cutting, considering the 
directions of the striations and a small flaking 
on the edge. This piece is relatively small 
(height 2.1cm) most likely the result of such re-

sharpening. 

• Fig. 15.6 Chalcolithic clay scrapers of Type 2b from Tell Kosak Shamali. 
1. Clay scraper, clay, dull reddish brown surface, dull yellowish orange core, D: 9.0*cm, H: 2.5cm 

(94KSL-B9-2; Fill ofB601; Level 5 of Sector B). 
2. Clay scraper, clay, dull yellow orange surface and core, worn, W: 6.4+cm, H: 2.9cm 

(94KSL-B9-2; Fill ofB601; Level 5 of Sector B). 
3. Clay scraper, clay, dull yellow orange surface and core, worn, W: 6.0+cm, H: 2.7cm 

(94KSL-B9-2; Fill of B601; Level 5 of Sector B). 
4. Clay scraper, dull yellow orange surface, dull orange core, D: 10.6*cm, H: 2.2cm 

(94KSL-B8-4; Fill; Level 4 of Sector B). 
5. Clay scraper, clay, grayish yellow surface, dull orange core, re-sharpened edge, W: 3.0+cm, H: 2.1cm 

(95KSL-BD6-18; Fill; Level 4 of Sector B). 
6. Clay scraper, clay, light yellow orange surface, dull orange core, D: 9.0*cm, H: 2.0cm 

(94KSL-B9-3; Fill of B306; Level 3 of Sector B). 
7. Clay scraper, clay, light yellow surface, dull orange core, H: 2.8 cm 

(96KSL-BD7-32; Fill of B306; Level 3 of Sector B). 
8. Clay scraper, clay, light yellow orange surface, dull orange core, H: 2.5cm 

(95KSL-BD7-11; Foundation ofB201; Level 2 of Sector B). 
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(6) Type 2c: Irregularly polished/abraded clay 

scrapers (Fig. 15.7; Pis. 15.2: 5-7; 15.3: 3 & 8) 
T y p e 2c scrapers are irregularly shaped and 
have a polished working edge at one or m o r e 
ends. They may include abraded Type lc 
pieces. W e found 8 specimens scattered in vari
ous levels of the Early Northern Ubaid to the 
Middle Uruk. 

While most were on reused potsherds, some 
may have been made intentionally; for example 
two pieces (Fig. 15.7: 2 and 3; PL 15.2: 6 and 7) 
have visible finger traces along their edges, sug
gesting that they were formed before baking. 
Although one (Fig. 15.7: 2; PL 15.2: 6) is remi
niscent of a jar neck fragment, the curvature is 
unlike that of a jar neck, and both sides seem to 
be smoothed when it was wet rather than pol
ished edge of fragment. The other (Fig. 15.7: 3; 
PL 15.2: 7) is slightly abraded around the edge 
on both surfaces. These two examples were 
both found in Late Northern Ubaid contexts. 
Similar clay objects are known at H a m m a m et-
Turkman, but from Uruk and Late Bronze 
Age levels (Rossmeisl and Venema 1988: PL 
174). 

Two examples were probably abraded pieces of 
Type lc scrapers (Fig. 15.7: 5 and 7; PL 15.3: 3). 
One or more end was flaked to make a sharp 
working edge, perhaps for rubbing or smooth
ing. There are two further examples, which 
may also be the same (Fig. 15.7: 1 and 4; PL 15. 
2: 5), although traces of flaking are invisible 
due to heavy use. 

The remaining two specimens were also on 
reused potsherds, but there is no trace of flak
ing preparation around the edge. It seems that 
the potsherds were directly ground around 
three edges to produce a sharp working edge 
(Fig. 15.7: 6 and 8; PL 15.3: 8). Clear scratches 
are visible on three ends on the piece shown in 
Fig. 15.7: 8. Both sides are ground perpendicu
larly, while the working edge is sharpened 
from one side only. Small flake scars and traces 
of abrasion are visible on the reverse end of this 
working edge. 

(7) Chronological and spatial distribution of 
clay scrapers (Figs. 15.8 & 15.9) 

T h e above 55 clay scrapers were discovered 

from levels spanning the Early Northern Ubaid 
to Middle U r u k periods. Although the most 
popular of the small finds category, except for 
the Post-Ubaid, each level yielded only a few 

(Table 15.1), which makes it impractical to con
duct a detailed statistical analysis by level. 
Therefore, only some general aspects of their 
chronological and spatial distribution, accord
ing to the pottery phases already outlined, will 
be discussed. 

They occurred more frequently in two con
texts: Level 10 of Sector A , Early Northern 
Ubaid and Levels B6-4 of Sector B, Post-Ubaid 
and Middle Uruk, probably due to the presence 
of well-preserved buildings in these levels. Oth
er levels yielded only 1-3 examples. 

Type la (round) and 2c (irregularly polished) 
scrapers were used throughout the periods but 
decreased in later periods. O n the other hand, 
Type lc (irregularly chipped scrapers) appeared 
and increased from the Terminal Northern 
Ubaid onwards. Type 2b, ring scrapers, which 
appeared first in the Post-Ubaid, show a simi
lar pattern that corresponds well to that of oth
er sites. Type lb, hoe-shaped scrapers and Type 
2a, crescent scrapers were found only sporadi
cally. 

The contexts in which scrapers were found will 
be examined next (Fig. 15.9). Generally, they 
came from both inside and outside the build
ings, although in the Middle Uruk, they were 
distributed mainly outside the buildings, while 
Types lb, 2a, and 2b came mainly from build
ings. Other types were also retrieved from oth

er contexts. 

Two buildings have a number of clay scrapers. 
T h e Early Northern Ubaid burnt building of 
Level 10 of Sector A, yielded 5 specimens (Type 
la=l, Type lb = 2, and Type 2a = 2). Four of 
them were in situ from the floors of Rooms 
10A02 and 10A05. Type lb scrapers seemed to 
have been hafted as a hoe. T w o Type 2a pieces 
were found in a small bowl on the floor be
tween R o o m s 10A01 and 10A02. Pottery and 
cereal grain was stored in this building and 
there were also many objects such as grinding 
stones, pallets, bone tools etc., probably all asso
ciated with pottery manufacture (Nishiaki et al. 



Fig. 15.7 Chalcolithic clay scrapers of Type 2c from Tell Kosak Shamali. 
1. Clay scraper, potsherd, orange surface, L: 4.9cm, W: 6.7cm, T: 1.4cm 

(94KSL-D10-2; Fill of 1306; Level 13 of Sector A). 
2. Clay scraper, clay, dull yellow orange surface, dull orange core, L: 5.0+cm, W: 4.3cm, T: 0.7cm 

(95KSL-AD5-66; Fill; Level 6 of Sector A). 
3. Clay scraper, clay, dull yellow orange surface, dull orange core, L: 3.0+cm, W: 3.7+cm, T: 0.7cm 

(95KSL-AD4-6; Floor/fill of 501; Level 5 of Sector A). 
4. Clay scraper, potsherd, pale reddish orange surface, grayish brown core, polished after flaking the edge, 

L: 5.2cm, W: 8.0cm, T: 1.7cm (95KSL-AD4-2; Fill of 101; Level 1 of Sector A) 
5. Clay scraper, potsherd, dull yellow orange surface, grayish yellow core, polished after flaking the edge, 

L: 7.6cm, W: 6.8cm, T: 1.4cm (97KSL-BE6-32; Fill; Level 6-8 of Sector B). 
6. Clay scraper, potsherd, light yellow surface, olive yellow core; L: 6.2+cm, W: 4.3cm, T: 1.0cm 

(97KSL-BE5-3; Fill; Level 6 of Sector B). 
7. Clay scraper, potsherd, pale yellow surface, dull orange core, L: 5.2cm, W: 5.8cm, T: 1.0cm 

(96KSL-BD6-23; Fill; Level 6 of Sector B). 
8. Clay scraper, potsherd, dull orange surface and core, L: 3.0+cm, W: 4.4cm, T: 0.8cm 

(94KSL-B9-1; Fill; Level 1 of Sector B). 
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Fig. 15.8 Chronological distribution of Chalcolithic clay scrapers from Tell Kosak Shamali. 
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Fig. 15.9 Spatial distribution of Chalcolithic clay scrapers from Tell Kosak Shamali. 
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2001: 65-71). It is likely that the clay scrapers in 

this building were also tools used in pottery 

manufacture. 

Ten clay scrapers were recovered from the 

Post-Ubaid pottery workshop of Level B5 of 

Sector B: two Type la (under the floor) and one 

Type lc in B504; one Type lc in B605; and,in

terestingly, two Type la, one Type 2a, and three 

Type 2b in B601, a pottery kiln. A "clay ring" 

similar to our Type 2b found in a kiln at Telul 

eth-Thalathat II was interpreted by the exca

vators as a pottery stand for use in the kiln 

(Matsutani 1970: 80). However, the Kosak 

Shamali Type 2b pieces, also discovered in a 

kiln (B601), are not seen as pot-stands for the 

following reasons: 1) they were not over-fired, 

despite their position, but were broken pieces 

probably thrown into the kiln; 2) if they had 

been indeed pot-stands, their sharp edges 

would have been unnecessary; 3) some were 

covered with slip, an element of careful crafts

manship which would not have been required 

for pot-stands; 4) some had traces of abrasion 

on the sharp edges. Alden (1988) has reported 

similar traces from other sites and has identi

fied microscopic striations at the abraded edge 

of his pieces. In addition to the above points, as 

the Kosak Shamali pieces were found in associ

ation with pottery manufacturing contexts, 

they can be seen as scrapers for the surface 

treatment of pottery as Alden (1988) proposed. 

(8) The function of clay scrapers 

The artifacts described as clay scrapers must 

have been tools of some type, but their definite 

functions are as yet undetermined. A summary 

of the above analyses may aid further consider

ation. 

Fifty-five examples were classified into 6 cate

gories according to method of edge manufac

ture and shape. Variations in shape appear to be 

related to handling; Type la, lb, 2a, and 2b 

pieces are relatively large and seem to have 

been grasped in the hand, whereas Type lb 

may have been hafted when the hoe-like shape 

of the piece is taken into consideration. Contex

tual information indicates that Type lb scrapers 

were used within a building and m a y have 

been attached to a short haft even if they were 

hafted. It was also possible that they have been 

used by hand without haft because there was 

not any evidence except for one specimen from 

the floor of 10A02 of Sector A that has abrasion 

on both sides (Fig. 15.3: 3; PI. 15.1: 2). The re

maining Type lc and 2c pieces are small and 

suitable for finger use. Furthermore, Types la, 

lb, 2a, and 2b are of regular and standardized 

shapes, which could accommodate specific 

functions. 

Those pieces showing use-wear can help recon

struct function. T w o Type la scrapers had light 

wear abrasion limited to their sharp edges sug

gesting that they were used at an almost per

pendicular angle. Considering the angle of use, 

the sharpness of the edges, and the raw materi

al (clay), it would appear that they were used 

for scraping something soft. However, it is also 

possible that Type la scrapers were used as sub

stitutes for flint "tabular scrapers". Examples 

from Chogha Mish, Iran have been considered 

as cheap substitutes for flint tabular scrapers 

(Delougaz and Kantor 1996: 109). Only a few 

pieces made on flint flakes without cortex have 

been identified as tabular scrapers at Kosak 

Shamali (Scrapers of Type 6 in Chapter 13). 

The rarity of flint tabular scrapers and the exis

tence of round clay scrapers at the site may be 

related. 

Type lb and Type lc pieces, on the other hand, 

bear more invasive use-wear, suggesting that 

they were pressed obliquely against the worked 

materials. They m a y have been used for 

smoothing. The context (the floor of R o o m 

10A02) of one Type lb piece (Fig. 15.3: 3; PI. 

15.1: 2) indicates that this scraper, at least, could 

have been used tor smoothing wet pottery sur

faces. 

Type 2a scrapers had a smooth working edge. 

Similar objects from other sites are considered 

to be pottery-manufacturing tools. T w o of the 

Tell Kosak Shamali scrapers discovered in a 

small bowl on the floor between Rooms 10A01 

and 10A02 are seen as definite evidence that 

these clay objects were potters' tools. Type 2b 

scrapers have also been reported from other 

sites as relating closely to pottery manufactur

ing, and can be confirmed at Tell Kosak Sha

mali as well. As Alden (1988) has suggested, 

Type 2b scrapers were most likely pottery-
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scraping tools. ture study. 

The well-polished, smooth working edges of 
Type 2c scrapers seem to have been used for 
various purposes. T w o examples (Fig. 15.7: 2 
and 3; PL 15.2: 6 and 7) are similar to pieces re
ported from Uruk and Late Bronze age con
texts of Tell H a m m a m et-Turkman (Rossmeisl 
and Venema 1988: PL 174), and although lack
ing definite evidence, they can be interpreted as 
pottery-smoothing tools. One scraper has a very 
sharp working edge resulting from polishing 
potsherds. It was the scraper deliberately sharp
ened by polishing on a potsherd (Fig. 15.7: 8). 
Tiny abrasions and micro flaking on the re
verse face of this sharp edge indicate that it was 
used for scraping, in what appears to be a simi
lar manner to that of Type la pieces, although 
Type 2c edges are straighter and smoother than 
those of Type la. 

(9) Summary 
Clay tools, many of which were reused pot
sherds, seem to have functioned as substitutes 
for stone tools at Tell Kosak Shamali. Pot
sherds, which were very c o m m o n at the site, 
could easily have been modified to produce a 
broad working edge with less effort than that 
needed to make stone tools, which would have 
required core preparation prior to flaking. 

New clay scraper types (lc and 2b) appeared af
ter the Terminal Northern Ubaid. Type 2b ring 
scrapers, in particular, were closely related to a 
change in pottery manufacture, and correspond 
to a change of pottery itself. 

A variety of clay scraper attributes have been 
examined in an attempt to interpret their func
tion. Some were clearly related to pottery man
ufacture (Type 2a and 2b), whereas others 
seemed to be used for various purposes accord
ing to the contexts in which they were found. 
Given that they were found in various contexts 
both inside and outside buildings, it is suggest
ed that they were made as convenient tools 
used in rather ad-hoc ways. 

There is insufficient evidence to determine 
chronological change and use with certainty. 
Further microscopic examination and much 
more data from other sites are needed for fu-

15.3 Clay disks (plaques) 

Clay disks represent one of the most popular 
clay objects of the Tell Kosak Shamali small 
finds, with 35 examples recovered from the 
Early Northern Ubaid to Middle Uruk levels. 
Some resemble the round clay scrapers men
tioned above, but are distinguished by their 
edges that are neither tapered nor sharpened. 
Most were on potsherds. Many are round while 
a few are square or triangular in shape. They 
were classified into three types. Types 1 and 2 
are distinguished from each other by their 
method of edge preparation: Type 1 pieces 
were flaked around the edges and Type 2 were 
polished around the edges. Type 3 examples 
were perforated at the center and some may be 
considered as spindle whorls. 

(1) Type 1: Clay disks with flaked edge 
(Fig. 15.10: 1-8; PI. 15.5: 1-5 & 7-9) 

This is the most common type in the clay disk 
category. O f the 18 specimens recovered, 9 
were Early Northern Ubaid, 3 Late Northern 
Ubaid, 1 Terminal Northern Ubaid, 4 Post-
Ubaid, and 1 Middle Uruk. All were on pot
sherds flaked to an almost round shape. They 
resemble the round clay scrapers with flaked 
edge mentioned above, but do not have sharp 
edges. Some edges were slightly polished after 
flaking. Each level yielded only a few speci
mens from varied contexts, although, some 
rooms (Rooms 1308, 501 of Sector A, and B504 
of Sector B) yielded more than others. 

(2) Type 2: Clay disks with polished edge 
(Fig. 15.10: 9-14; PI. 15.5: 6 & 10) 

Nine examples of this type were identified: 3 
Early Northern Ubaid, 1 Late Northern Ubaid, 
2 Terminal Northern Ubaid, 1 Post-Ubaid, and 
2 Middle Uruk. In general they are round with 
the exception of a few irregular-shaped pieces. 

Nevertheless, for the sake of convenience they 
are all termed "disks" here. Their edges show 
fine traces of polishing or abrasion, while some 
seem to have been flaked before polishing. 
These pieces were on potsherds, except for one 
example made directly from clay on which 
traces of finger pressure, applied before firing, 
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are visible around the edge (Fig. 15.10: 9). The 

edges were not tapered. Scratches, running 

perpendicular to the edge, are visible on two 

examples (Fig. 15.10: 10 and 13; PL 15.5: 10). 

The triangular piece (Fig. 15.10: 13) may have 

been a pottery surface smoothing tool. There is 

a small non-penetrating hole on one fragment 

of a square plaque (Fig. 15.10: 12), but it is 

unknown whether this hole was intended for 

spindle whorl production, decoration or for 

other pur-poses. 

(3) Type 3: Clay disks with perforation 

(Fig. 15.11; PI. 15.6: 13-15 & 17) 

Eight Type 3 specimens were recovered: 5 Ear

ly Northern Ubaid, 1 Late Northern Ubaid, 

and 2 Middle Uruk. Many were on reused pot

sherds that had been flaked and/or polished in

to an almost round shape with a central hole 

perforated from both sides. Five, all made from 

potsherds, are considered as spindle whorls 

(Fig. 15.11: 1, 3, 4, 7 and 8; PL 15.6: 13-15 and 

17). Their weight (16-162g) and shape seem to 

be suitable for spinning fiber. These examples 

will be discussed in detail later together with 

biconical spindle whorls. T w o pieces are partic

ularly small being less than 3cm in diameter, 

and weighing 5g or less. These seem too small 

for spindle whorls and may be beads or orna

ments. Although it may be better to classify 

them in the bead category (see below), we deal 

with them here since they are in clay. 

While Type 3 pieces were generally made on 

potsherds, one example from Sector A, Level 

10 (Early Northern Ubaid) was not (Fig. 15.11: 

5). A swelling of clay visible around the hole of 

this specimen suggests that perforation was 

made when the clay was still soft, hence not on 

a potsherd. However, its edge was flaked. It 

follows that this specimen was made on a frag

ment of an unknown clay object with a hole. 

(4) Summary 
Materials classified as clay disks are also known 

from other sites. The three types at Tell Kosak 

Shamali would appear to correspond to differ

ent functional groups. Frequent discussions 

have been noted in the literature on the func

tion^) of Type 1. Watson suggests, with refer

ence to the Halaf period, that these potsherd 

disks might have been either potters' tools 

(Watson 1983), gaming pieces, or material for 

disk-type spindle whorls (Watson and Le Blanc 

1990). Tsuneki (1998: 119) suggests, "these 

disks were used ... as identification of person or 

goods. This is because we do not identify more 

than one disk from one pottery. If the purpose 

of the disks was so utilitarian, the Halaf people 

must have made many potsherd disks from the 

same pottery". Although the Tell Kosak Sha

mali pieces differ from each other in surface 

color, only a few pieces have paint and, as such, 

would therefore be unlikely as tokens of per

sonal identification. Some examples of the disk-

type spindle whorls reported from the Early 

Northern Ubaid levels at Telul eth-Thalathat 

II (Fukai et al. 1970: Pis. 59: 7; 81: 16 and 18) 

are similar to the Type I clay disks at Tell Ko

sak Shamali. The Telul eth-Thalathat II exam

ples are perforated but their edges do not seem 

to have been polished. Examples with a very 

small perforation and a shallow hole, probably 

unfinished spindle whorls (ibid., Pis. 59: 7; 81: 

16) are also present at Thalathat. Although no 

examples with a small perforation or unfinish

ed hole exist among the Tell Kosak Shamali 

pieces, the hypothesis that they are unfinished 

spindle whorls seems most appropriate for the 

Type 1 disks at the site. Other possibilities that 

they might be a potter's tool, gaming piece, and 

personal identification mark cannot be ruled 

out, but there is no definite indication for that. 

15.4 Spindle whorls 

Twenty biconical objects or spindle whorls 

were recovered. In addition to these, 5 speci

mens of Type 3 of the above-mentioned clay 

disks (Fig. 15.11: 1, 3, 4, 7 and 8; PL 15.6: 13-15 

and 17) were also probably used as spindle 

whorls, as reported at many other sites. This 

interpretation is based on an analysis of their 

size and weight, and on ethnographic analogy. 

While there is little direct evidence for fiber 

production in archaeological contexts, spindle 

whorls provide useful, albeit indirect evidence 

for textile production. Although limited in 

number, the spindle whorls reflect a possible 

time-vectored change in textile production at 

Tell Kosak Shamali. 
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•i Fig. 15.10 Chalcolithic clay disks of Types 1 and 2 from Tell Kosak Shamali. 
1. Clay disk, Type 1, potsherd, orange surface and core, brownish black paint, L: 5.4cm, W: 5.0cm, T: 0.6cm 

(95KSL-AG5-7; Fill; Level 15 of Sector A). 
2. Clay disk, Type 1, potsherd, light yellow orange surface, dull orange core, L: 4.2cm, W: 3.9cm, T: 0.9cm 

(95KSL-AF4-4; Fill; Level 12 of Sector A). 
3. Clay disk, Type 1, potsherd, dull brown surface and core, brownish gray paint, lightly polished around the edge, 

L: 5.4cm, W: 5.8cm, T: 0.8cm (94KSL- D10-1; Fill; Level 12 of Sector A). 
4. Clay disk, Type 1, potsherd, dull orange surface, orange core, dark reddish brown paint, L: 7.4cm, W: 7.9cm, 
T: 1.6cm (96KSL-AE6-13; Fill; Level 10 of Sector A). 

5. Clay disk, Type 1, potsherd, grayish yellow surface and core, L: 3.7cm, W: 3.6cm, T: 0.6cm 
(96KSL-AE6-13; Fill; Level 10 of Sector A). 

6. Clay disk, Type 1, potsherd, pale yellow surface, dull yellow orange core, lightly polished around the edge, 
L: 7.4cm, W: 7.2cm, T: 1.4cm (94KSL-A6-11; Fill of 6017602/605; Level 6 of Sector A). 

7. Clay disk, Type 1, potsherd, light gray surface, dull orange core, L: 6.0cm, W: 2.8+cm, T: 0.8cm 
(95KSL-AD5-53; Fill/Floor of 501; Level 5 of Sector A). 

8. Clay disk, Type 1, potsherd, light yellow orange surface, orange core, brownish black paint, L: 4.8cm, W: 4.4cm, 
T: 0.9cm (95KSL-BD6-6; Foundation ofB101; Level 1 of Sector B). 

9. Clay disk, Type 2, clay, dull orange surface and core, L: 5.3cm, W: 4.9cm, T: 0.8cm 
(94KSL-D10-2; Fill of 1306; Level 13 of Sector A). 

10. Clay disk, Type 2, potsherd, dull orange surface, orange core, L: 3.0cm, W: 2.7cm, T: 0.8cm 
(95KSL-AF5-9; Fill of 1309; Level 13 of Sector A). 

11. Clay disk, Type 2, potsherd, dull orange surface, L: 4.3cm, W: 4.1cm, T: 0.9cm 
(96KSL-AE6-13; Fill; Level 10 of Sector A). 

12. Clay disk, Type 2, potsherd, brownish gray surface, dull orange core, L: 3.0+cm, W: 2.8+cm, T: 1.0cm 
(95KSL-AE5-4; Fill of 710; Level 7 of Sector A). 

13. Clay disk, Type 2, potsherd, L: 4.1cm, W: 2.8+cm, T: 0.7cm (97KSL-BE6-21; Fill; Level 7 of Sector B). 
14. Clay disk, Type 2, potsherd, dull orange surface and core; L: 3.1+cm, W: 5.0cm, T: 1.0cm 

(95KSL-BE6-5; Fill; Level 5 of Sector B). 

Fig. 15.11 Chalcolithic clay disks of Type 3 from Tell Kosak Shamali. 
1. Clay disk, Type 3 (spindle whorl), potsherd, dull orange, Wt: 29g, D: 5.3cm, T: 0.8cm 

(94KSL-D10-5; Fill; Level 16 of Sector A). 
2. Clay disk, Type 3, potsherd, dull brown surface, brownish black core, Wt: 5g, L: 2.9cm, W: 2.5cm, T: 0.7cm 

(95KSL-AF6-10; Fill; Level 16 of Sector A). 
3. Clay disk, Type 3 (spindle whorl), potsherd, dull orange surface, dull brown core, Wt: 42*g, D: 6.0"cm, T: 0.8cm 

(95KSL-AF5-8; Fill; Level 13 of Sector A). 
4. Clay disk, Type 3 (spindle whorl), potsherd, dull yellow orange surface, orange core, bright reddish brown paint, 

Wt: 16*g, D: 4.0cm, T: 0.8cm (97KSL-AE6-23; Foundation of 1122; Level 11 of Sector A). 
5. Clay disk, Type 3, clay, dull orange, Wt: 32g, L: 5.0cm, W: 3.1+cm, T: 1.0cm 

(96KSL-AE6-13; Fill; Level 10 of Sector A). 
6. Clay disk, Type 3, potsherd orange, Wt: 2+g, L: 2.5cm, W: 1.2+cm, T: 0.6cm 

(96KSL-AD6-20; Fill; Level 7 of Sector A). 
7. Clay disk, Type 3 (spindle whorl), potsherd, dull yellow orange, Wt: 20"g, D: 4.5cm, T: 1.1cm 

(96KSL-BD7-45; Fill; Level 4 of Sector B). 
8 Clay disk, Type 3 (spindle whorl), potsherd, pale yellow surface, light yellow orange core, 

a straight line is engraved on each surface, Wt: 162'g, D: 12.2'cm, T: 0.9cm (96KSL-BE7-8; Fill; Level 4 of Sector B). 
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(1) Biconical spindle whorls 

(Fig. 15.12; PI. 15.6: 1-12 & 16) 

A m o n g the twenty biconical whorls, nineteen 

examples are of well-fired clay, a n d one of 

stone from Feature 806 in Sector A, Late 

Northern Ubaid (Fig. 15.12: 7; PL 15.6: 16). 

The surfaces of all the clay examples were care

fully smoothed, except for one which had nail 

incisions around its edge (Fig. 15.12: 4; PL 15.6: 

5). All had a central perforation. Diameters 

range from 33 to 4 7 m m in Sector A (Ubaid), 

and from 25 to 3 9 m m in Sector B, (Post-Ubaid 

to Middle Uruk). Thickness ranges from 18 to 

2 9 m m in Sector A, and from 13 to 3 6 m m in 

Sector B. Weights range 20-39g in Sector A, 

and 9-36g in Sector B with a trend towards 

weight decrease in later periods. Moreover, al

though shapes were generally similar through

out the levels, several new morphological types 

appeared, particularly in the Post-Ubaid and 

later periods. One is carinated at the lower area 

making it almost conical (Fig. 15.12: 16; PL 

15.6: 9). A second, from a mixed layer of Levels 

6-4 of Sector B, is carinated sharply at the mid

dle and has a scraped surface at one end (Fig. 

15.12: 18), while a third type, also from the 

same mixed layer, has two carinations (Fig. 

15.12: 17). Finally, from the later periods, was a 

piece, almost globular shape with two striations 

radiating from one end that do not seem to be 

decorative (Fig. 15.12: 19; PL 15.6: 12). 

In the following these biconical type whorls 

will be analyzed, together with the Type 3 clay 

disks (Fig. 15.11: 1, 3, 4, 7 and 8), in order to 

investigate the nature of fiber production at 

Tell Kosak Shamali. First, the role of spindle 

whorls in fiber production, and then their 

chronological changes in the Chalco-lithic 

period will be discussed. 

(2) The role of spindle whorls 

in fiber production 

Spindle whorls are a component of a spindle, 

used for spinning fiber. W h e n one twists fiber 

into yarn by drop spinning, the weight and di

ameter of a whorl are important factors (Keith 

1998: 500-503; Barber 1991: 51-54). The suitable 

spindle weight varies according to the fiber 

spun. A heavy spindle is preferable for spin

ning hard, long-stapled fiber such as flax, 

whereas lighter spindles are good for finer fiber 

« Fig. 15.12 Chalcolithic spindle whorls from Tell Kosak Shamali. 
1. Spindle whorl, clay, dull reddish brown, Wt: 29g, D: 4.0cm, T: 2.4cm (97KSL-AD5-106; Fill; Level 12A of Sector A). 
2. Spindle whorl, clay, dull brown, Wt: 39'g, D: 3.9'cm, T: 2.6cm (95KSL-AF4-3; Fill; Level 11 of Sector A) 
3. Spindle whorl, clay, gray, Wt: 6+g, D: 3.3*cm, T: 1.8cm (95KSL-AF3-5; Fill; Level 11 of Sector A). 
4. Spindle whorl, clay, grayish yellow, nail incisions, Wt: 47g, D: 4.7cm, T: 2.9cm 

(97KSL-AE6-31; Floor/Fill of 10A03; Level 10 of Sector A). 
5. Spindle whorl, clay, dull reddish brown, Wt: 35g, D: 4.0cm, T: 2.7cm 

(97KSL-AE6-31; Floor/Fill of 10A03; Level 10 of Sector A). 
6. Spindle whorl, clay, dull orange, Wt: 35g, D: 3.9cm, T: 2.8cm (96KSL-AD5-82; Floor of 901; Level 9 of Sector A). 
7. Spindle whorl, stone, light gray, Wt: 30'g, D: 4.5'cm, 7V 7.0cm (96KSL-AD4-30; Fill; Level 8 of Sector A; 806). 
8. Spindle whorl, clay, orange, Wt: 23g, D: 3.7cm, T: 2.6cm (95KSL-AD5-66; Fill; Level 6 of Sector A). 
9. Spindle whorl, clay, grayish brown, Wt: 23g, D: 3.8cm, T: 2.2cm 

(95KSL-AD5-59; Foundation of 503; Level 5 of Sector A). 
10. Spindle whorl, clay, dull orange, Wt: 20g, D: 3.3cm, T: 2.9cm (95KSL-AD5-51; Floor of 402; Level 4 of Sector A). 
11. Spindle whorl, clay, dull brown, Wt: 22'g, D: 3.7cm, T: 2.4cm (95KSL-AD4-topsoil; Surface of Sector A). 
12. Spindle whorl, clay, grayish , Wt: 18g, D: 3.5cm, T: 2.4cm (96KSL-BE6-18; Fill ofB601; Level 6 of Sector B). 
13. Spindle whorl, clay, dull brown, Wt: 14g, D: 3.3cm, T: 2.1cm (96KSL-BE6-18; Fill of B601; Level 6 of Sector B). 
14. Spindle whorl, clay, pale yellow, Wt: 9'g, D: 2.5cm, T: 1.3+cm (96KSL-BD6-23; Fill; Level 6 of Sector B). 

15. Spindle whorl, clay, grayish yellow brown, Wt: 14g, D: 3.3cm, T: 2.1cm 
(96KSL-BD7-48; Foundation of B504; Level 5 of Sector B). 

16. Spindle whorl, clay, grayish brown, Wt: 18g, D: 3.1cm, T: 2.1cm 
(95KSL-BD7-18; Fill of B501 north; Level 4 of Sector B). 

17. Spindle whorl, clay, dull orange, Wt: 22g, D: 3.6cm, T: 2.4cm 
(94KSL-B8-6; Level 4/6 of Sector B; B504/606/607; Fill). 

18. Spindle whorl, clay, orange, Wt: 11g, D: 2.7cm, T: 2.0cm 
(94KSL-B8-6; Fill of B504/606/607; Level 4/6 of Sector B). 

19. Spindle whorl, clay, dull orange, Wt: 35g, D: 3.4cm, T: 3.6cm (95KSL-BE7-6; Foundation; Level 3 of Sector B). 
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such as short and softer sheep/goats' wool. 
Nevertheless, some weight is also necessary to 
draft fiber, stabilize continuous rotation and 
provide some tension, although if the spindle is 
too heavy it will tear the drafted fiber. The 
diameter of the whorl affects the rotation speed 
of the spindle, which in turn relates to the 
amount of twist of a given yarn. The degree of 
twist varies according to the types of fibers and 
kinds of yarn to be spun. More twist is needed 
to spin hard fibers and m a k e a hard yarn, 
whereas less twist may be sufficient for wool 
and softer yarn. Over twisting by spinning too 
fast causes kinks and tangles, while too little 
twist results in a weak yarn. T h e speed at 
which the fiber rotates can be adjusted by 
selecting the diameter of the spindle whorl. In 
general, larger whorls spin more slowly and 
smaller ones more quickly. 

Given the above, the following assumption may 
be made: the presence of small, round, light
weight whorls would indicate the spinning of 
short-stapled fibers into finer threads, whereas 
the spinning of heavier threads from, long-
stapled fibers, or plying could be inferred from 
the presence of large or heavier whorls. In the 
next section, spindle whorls from Tell Kosak 
Shamali will be analyzed, particularly in 
reference to weight, diameter, and chronology. 

(3) Chronological changes of spindle 
whorls at Tell Kosak Shamali 

There are 25 spindle whorls in the present col
lection. Most are biconical to spherical in shape, 
while 5 are disk-shaped and made on pot
sherds. Spindle whorls were found from Level 
16 of Sector A (Early Northern Ubaid), to 
Level 3 at Sector B (Middle Uruk), although on 
average each level yielded only 1 or 2 pieces 
(Table 15.1). Our examination of chronological 
change in spindle whorls at Tell Kosak Shamali 
follows the Chalcolithic chronology for the site 
as defined by the pottery sequence (Nishiaki et 
al. 1999). 

Fig. 15.13 shows the diameter and weight of 
spindle whorls in each period: diameter ranges 
from 2.5cm to 6.0cm and weight from 9.0 to 
47.Og, excluding one notable exception which is 
12.2cm in diameter and weighs 162.Og. These 

weight and diameter of broken examples are 

reconstructed. 

During the Early Northern Ubaid and the ear
lier phase of the Late Northern Ubaid (Fig. 
15.13: a-c), spindle whorls generally weighed 
more than 29g (except for two much lighter 
ones, one of which is a badly broken fragment). 
Lightweight whorls (less than 23g) increase af
ter the later phase of the Late Northern Ubaid, 
although a few heavier whorls (around 35g) 
were still in use (Fig. 15.13: e and f). And then, 
a remarkably large and heavy whorl appeared 
from the latest phase, Middle Uruk (Figs. 

15.11: 8; 15.13: f). 

There is not much morphological variety in the 
spindle whorls from Tell Kosak Shamali; most 
are almost biconical, with a few disk type 
whorls. M a n y other sites yielded a greater 
variety of shapes, and chronological changes 
were often observed (e.g. Sono 1970; Delougaz 
and Kantor 1996: 106, 251-253; Rossmeisl and 
Venema 1988: 561). The remarkable uniformity 
m a y characterize the Tell Kosak Shamali 
collection. Nevertheless, a slight chronological 
change in whorl shape can be seen; after the 
Post-Ubaid, whorls are no longer biconical, but 
include pieces that are carinated at the lower 
part, or have two carinations around the body, 
or a truncation at one end, or are almost spheri
cal in shape. This change of shape as well as 
weight m a y relate to changes in fiber 
production at Tell Kosak Shamali, although 
details are unknown due to the limited sample 
size. 

(4) Spinning activity at Tell Kosak Shamali 
Spindle whorls from Tell Kosak Shamali are 
divided into three weight categories: heavy 
(162g), medium (29 to 47g) and light (less than 
23g). Although all these seemed to have been 
used for spinning sheep/goats' wool (Keith 
1998: 507), the increase in light spindle whorls 
from the later phase of Late Northern Ubaid 
indicates the more common spinning of softer 
and short-stapled fiber, and making of fine 
yarns. This interpretation is supported by pre
liminary results of faunal analysis by Goun-
chon and Helmer (Chapter 17). They demon
strate that, in the Early Northern Ubaid, sheep 
and goats were exploited mainly for tender 
meat and some secondary products, whereas in 
the Late and Post-Ubaid, exploitation of secon-
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Fig. 15.13 Weights and diameters of Chalcolithic spindle whorls from Tell Kosak Shamali 
(•; biconical whorls; -: disk type whorls selected from clay disks of Type 3). 
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dary products is more in evidence. The focus 
on exploitation of milk and wool became even 
more striking in the Uruk. Gourichon and 
Helmer further suggest that goats and sheep 
were exploited differently in the Uruk; goats 
were exploited primarily for secondary prod
ucts such as milk and wool, and sheep for ten
der meat. This faunal change seems to corre
spond to the change in spindle whorls; as the 
tendency toward exploitation of secondary 
products (milk and wool) increased, lighter 
spindle whorls may have been preferred to spin 
softer and shorter-stapled fiber into finer yarns 
than before. 

Large disk-type whorls were also used during 
the Uruk and weighed up to an estimated 162g, 
apparently a suitable weight for spinning flax 
(Barber 1991: 52). Flax was discovered among 
the plant remains from the Early Northern 
Ubaid Level 10 of Sector A (Chapter 16). 

(5) Conclusion 
Although there is limited evidence of fiber pro
duction, some tendencies are indicated from 
the above analysis: 

1- Spindle whorls from Tell Kosak Shamali can 
be divided into at least three categories of 
weight: light (less than 23g), medium (29-47g), 
and heavy (162g). Light whorls dominated af
ter the later phase of Late Northern Ubaid. 
2- Although whorls are generally very uniform 
in shape, some variation is visible after the 
Post-Ubaid. The relationship between change 
in weight and shape is unclear. 
3- The tendency towards use of lighter spindle 
whorls must have been related to the more 
common use of sheep/goat secondary products; 
the increasing exploitation of secondary prod
ucts after the Late Northern Ubaid led to the 
more prevalent use of lighter spindle whorls to 
spin fine yarn. 

These conclusions, drawn from only 25 speci
mens from Tell Kosak Shamali, are inevitably 
provisional. Some ethnographical descriptions 
do not admit the relation between whorls' 
weights or dimensions and spun fiber or yarn 
(Kurata 1998: 215; Watson 1979: 174-179). If 
anything, the difference of whorls' shape ac
cording to spinning fiber or twisting the yarns 

is pointed out (Kurata op. cit). The data about 
the spindle whorls are not enough so far. Fur
ther analyses of weight, diameter and other fea
tures of spindle whorls should help towards a 
more detailed reconstruction of prehistoric tex
tile production. 

15.5 Clay figurines (Fig. 15.H: I-6; PI. 15.6:18-21) 

Six clay figurines were recovered. Four are zo-
omorphic figurines, one may be a human figur
ine and the rest is boat-shaped. As for the zo-
omorphic figurines, two are (Fig. 15.14: 2 and 
3; PL 15.6: 18) Early Northern Ubaid, one Late 
Northern Ubaid (Fig. 15.14: 4), and the re
maining is Terminal Northern Ubaid (Fig. 
15.14: 5; PL 15.6: 19). Pieces are missing from 
some of the figurines: 3 are without heads; 
some are missing legs and a tail. One Early 
Northern Ubaid piece is in relatively good con
dition (Fig. 15.14: 3; PL 15.6: 18); although the 
nose and legs were broken, it apparently once 
had horns and a tail. A line of stick impressions 
on the left shoulder, and similar impressions on 
the base of the left horn and the front chest, 
must depict characteristics of the animal as the 
remaining surface of the figurine has fingertip 
smoothing. 

A curious fragment was recovered from an 
Early Northern Ubaid level (Level 15 of Sector 
A; Fig. 15.14: 1; PL 15.6: 21). Although mostly 
broken, it appears to be the lower part of a 
squatting human figurine. Squatting human 
figurines, most of them representing females, 
have been reported from many other sites. 
While this particular figurine has no defining 
sexual features, it may also have been part of a 
female. Comparable examples are known from 
Level XIV, R-131 and Level X H b at Telul eth-
Thalathat II, northern Iraq (Fukai et al. 1970: 
PL 61: 4 and 5), and from Levels XIX-XVIII at 

Tepe Gawra (Tobler 1950: PL LXXXI). 

The final, small fragment of a clay figurine 

looks like the protruding bow of a boat. It was 
found in an Early Northern Ubaid fill of Room 
10A08 of the burnt building in Sector A, Level 
10A (Fig. 15.14: 6; PL 15.6: 20). A similar object 
from Chogha Mish, Iran (Delougaz and Kant
or 1996: Fig. 26), with a fully painted outer sur-



face, is 10.6cm long x 3.4cm wide. A s the Tell 

Kosak Shamali fragment is nearly 5 c m wide, it 

w o u l d therefore have been longer than the 

C h o g h a Mish piece. It is not painted, but has 

been shaped and well smoothed by hand. 

15.6 Miscellaneous clay objects 

The materials described here cannot be catego

rized into any of the above-mentioned groups 

because of their non-characteristic shapes. 

H o w e v e r , they have been divided them into 

two groups for descriptive purposes. G r o u p 1 

includes relatively large clay objects measuring 

m o r e than about 5 c m in length or width, while 

G r o u p 2 objects are smaller than 5cm. 

(1) Group 1 (Fig. 15.14: 7-10; Pis. 15.7: 1 & 3-6; 15.8: 1) 

Fig. 15.14: 7 (PL 15.7: 3) shows a pestle-like clay 

object, found near a kiln (10A10) in Square 

A E 3 , Sector A. It m a y have been slightly fired 

as it has a dark gray paste core, although the 

firing m a y have been accidental. A few drops 

of pigment, probably not meant as intentional 

decoration, are visible on the surface, and a bit 

of sand is attached to the upper broken edge. 

The specimen illustrated in Fig. 15.14: 8 (PL 

15.8: 1) was recovered from the floor of R o o m 

901 in Sector A, Level 9 (Late Northern 

Ubaid). It is impossible to determine its original 

shape because it is heavily broken; at present it 

looks like a hollowed cone with a truncation at 

one end. Clear traces of scraping with a tool are 

visible on the surface. 

Two shoe-shaped clay objects were recovered, 

one from Sector A, Level 1 (Fig. 15.14: 9; PL 

15.7: 1) and the other from Level 7 of the same 

square, A D 6 . They are shaped like a flat shoe, 

and show fingertip smoothing. Although they 

were found in different levels, the shape, paste 

(pale yellow) and surface treatment are very 

similar. 

Fig. 15.14: 10 shows an object found from the 

Post-Ubaid, Level 6 of Square BD6. It is a frag

ile, dome-shaped, unbaked (?), clay piece with a 

central perforation. The clay is tempered with a 

large amount of coarse grit (l-2mm) making 

the surface remarkably coarse-grained. 

Some curious fragments of wavy plaques (PL 

15.7: 6) seem to have derived from a single 

piece, although they have not been conjoined to 

date. They are of a very fine paste that may 

have been slightly fired. The treatment of the 

edge is similar to the shoe-shaped clay piece 

mentioned above. 

A curved square clay board was found in the 

fill of an ashy layer, B701 (Terminal Northern 

Ubaid). The surface is well smoothed and mar

ble-like in color. A slight swell is visible in the 

longer sides (PL 15.7: 5). Finally, a large frag

ment of conical clay was recovered from an open 

space of a Post-Ubaid workshop (PL 15.7: 4). 

(2) Group 2 (Fig. 15.15; PI. 15.8: 2-15) 

This group comprises 24 examples. A m o n g 

them are 9 curious cylindrical or conical small, 

lightly baked clay pieces (Fig. 15.15: 1-6; PL 

15.8: 2, 4 and 11-15), 8 are Early Northern 

Ubaid, and in particular from Levels 11 and 10 

of Sector A, the last is Post-Ubaid. All are 

broken and measure about 2 to 4cm long and 1 

to 3cm wide. Similar objects are known from 

various regions and periods of Near Eastern 

prehistory. At Tepe Ali Kosh, for example, hun

dreds of pieces called "clay cylinders" of several 

types have been reported (Hole et al. 1969: 227-

230). O n e piece recovered from the floor of 

R o o m 10A03 (PL 15.8: 15) is very similar to ex

amples from Ali Kosh, designated "clay cylin

ders with pinched ends" (ibid., Fig. 99: a-d). 

But most of the Ali Kosh examples date from 

the Bus Mordeh to Ali Kosh phases in the Deh 

Luran Plain, the aceramic Neolithic period, 

while our examples are Early Northern Ubaid. 

Another example (Fig. 15.15: 5; PL 15.8: 4) 

from the fill of the same building, R o o m 

10A18, is similar to the "clay cylinders with 

flared ends" from Ali Kosh (ibid., Fig. 99: e, f, 

and h), or the "labrets" from Sabi Abyad, the 

pottery Neolithic site in north Syria (Spoor and 

Collet 1996: Fig. 8. 9: 12 and 13). Four nearly 

conical or cylindrical examples with slight den

titions around the bottom (Fig. 15.15: 2, 4 and 

6; PL 15.8: 2, 11 and 14) are similar to the 

"anthropomorphic gaining pieces" or "gaming 

pieces" of Tepe G a w r a , (Early to Late 

Northern Ubaid; Tobler 1950: PL L X X X I V : b 

and c), Chogha Mish (Delougaz and Kantor 

1996: PL 234: B-T), to the "stud figurines" from 
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the Pottery Neolithic levels of Damishliyya 
(van Loon 1988: PL 11), and to the "human 
figurines", also of the Pottery Neolithic levels 
of Sabi Abyad (Collet 1996: Fig. 6.3: 5, 7, 8, 11 
and 15). 

While the shape of many Kosak Shamali exam
ples cannot be determined because of poor 
preservation, they may be fragments of the 
types from other sites mentioned above. Most (8 
pieces) were recovered from contexts related to 
building features, in particular those in Sector 
A, Levels 11 and 10, each of which yielded 3 
pieces. In light of such distribution, these 
curious small clay objects may have been used 
in a ritual or a game performed within a 
building. 

Some small, geometric clay objects, that seem 
to have been baked slightly, were also recov
ered. One such example, an oval pellet (Fig. 
15.15: 7; PL 15.8: 6), which has scratches on one 
side, was found in Room 10A01, an Early 
Northern Ubaid pottery storage room. Similar 
objects, although their function is unknown, 
are known from Tell Songor B, Hamrin 
(Matsumoto and Yokoyama 1995: Fig. 82. 443-
445). Another example, recovered from the 
Post-Ubaid Square BE5 (Fig. 15.15: 9; PL 
15.8: 5), is worth mentioning; it is an egg-

shaped clay object with shallow grooves 
scratched horizontally around both ends which, 
according to Shcmandt-Besserat (1992), may 
represent a complex token. Unfortunately, 
however, there are too few samples from Tell 
Kosak Shamali to enable reconstruction of any 
counting system at the site. A clay ball from the 
Late Northern Ubaid Square AD5, Level 6 is 
also worthy of attention (Fig. 15.15: 8). Such 
simple objects must have existed at many sites, 
although they are seldom mentioned in the 
literature. Very similar balls are reported at 
Tell Songor B (Matsumoto and Yokoyama 
1995: Fig. 82: 438 and 439). At Tell Abada, 
Hamrin, similar clay balls are reported as 
tokens (Jasim 1985: Fig. 66). Two fragments of 
clay rings, apparently unbaked, from Tell 
Kosak Shamali look like finger rings (Fig. 
15.15: 10 and 11; PL 15.8: 3). Similar objects are 
known from Tell Songor B (Matsumoto and 
Yokoyama 1995: Fig. 82. 440-442) and Chogha 
Mish (Delougaz and Kantor 1996: PL 23: Q-S). 

Other fragments of clay objects could not be 
identified at all. Some are surely parts of specif
ic clay objects, whereas others seem to be just 
lumps of clay with no craftsmanship (PL 15.8: 
7-10). 

•i Fig. 15.14 Chalcolithic clay figurines and miscellaneous objects of Group 1 from Tell Kosak Shamali. 
1. Clay figurine, human being, probably sguatting female, clay, grayish yellow brown surface, 

dull yellow brown core, L: 4.1+cm, W: 4.0cm, T: 1.5cm (95KSL-AF5-22; Fill; Level 15 of Sector A). 
2. Clay figurine, zoomorphic, clay, brownish gray surface, bright brown core, H: 2.3+cm, L: 4.1+cm, T: 1.4cm 

(95KSL-AF3-7; Fill, Level 11 of Sector A). 
3. Clay figurine, zoomorphic, clay, brownish gray surface, bright brown core, impressions of a stick on the neck, 

H: 3.3+cm, L: 4.6+cm, T: 1.5+cm (96KSL-AE3-17; Fill, Level 10 of Sector A). 
4. Clay figurine, zoomorphic, clay, grayish brown surface, dull orange core, H: 1.5+cm, L: 2.0+cm 

(95KSL-AD5-6; Fill of 402; Level 4 of Sector A). 
5. Clay figurine, zoomorphic, clay, dull yellow orange, H: 2.4+cm, L: 4.8+cm, T: 1.7cm 

(97KSL-BE6-27; Pavement of B704; Level 7 of Sector B). 
6. Clay figurine, boat shaped, clay, pale yellow, H: 3.3cm, L: 5.5+cm, W: 4.7cm, T: 0.9-1.1cm 

(96KSL-AE4-11; Fill of 10A08; Level 10 of Sector A). 
7. Miscellaneous object, Group 1, pestle like, clay, orange surface, brownish gray core, 

brownish black pigment, a bit of sand is attached on the upper surface, L: 12.3+cm, W: 5.3cm, T: 3.0cm 
(96KSL-AE3-17; Fill; Level 10 of Sector A). 

8. Miscellaneous object, Group 1, hollowed cone, clay, L: 4.5+cm, W: 4.0cm 
(96KSL-AD5-84; Floor of 901; Level 9 of Sector A). 

9. Miscellaneous object, Group 1, shoe shaped, clay, pale yellow surface, orange core, L: 5.3+cm, 
W: 10.2+cm, T: 2.0cm (96KSL-AD6-1; Fill; Level 1 of Sector A) 

10. Miscellaneous object, Group 1, perforated dome, clay, pale yellow, coarse grit tempered, 
D: 9.5cm, H: 4.4cm, T: 3.3cm (96KSL-BD6-24; Fill; Level 6 of Sector B). 
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15.7 Seals and sealings 

Four stamps and 7 sealings were found at Tell 
Kosak Shamali, mostly from the Early North
ern Ubaid burnt building, Level 10 of Sector A , 
and from a Post-Ubaid workshop, Level 5 of 
Sector B. W e shall discuss these administrative 
objects in detail on two points. O n e is a possible 
change in the sealing system between the Ubaid 
and the Post-Ubaid periods, and the other one 
is as to the unexpected discovery of a cylinder 
seal in the Post-Ubaid workshop. 

15.7.1 Chalcolithic sealing system 

at Tell Kosa\ Shamali 

(1) The Early Northern Ubaid Period 
(Fig. 15.16: 1-7; PI. 15.9: 1.6&7) 

A possible sealing was recovered first from the 
floor of R o o m 1404, Level 14 at Sector A (Fig. 
15.13: 2), and a stamp seal and five sealings 
from the floor of the burnt building of Level 
10A, Sector A (Fig. 15.16: 1, and 3-7; PL 15.9: 1, 
6 and 7). 

Fig. 15.15 Chalcolithic clay objects of Group 2 from Tell Kosak Shamali. 
1. Miscellaneous object, Group 2, cone, clay, brownish black surface, dull yellowish brown core, 

L: 4.3+cm, W: 2.7cm (95KSL-AG4-4; Fill of 1310; Level 13 of Sector A). 
2. Miscellaneous object, Group 2, cone, clay, L: 3.6+cm, W: 1.8cm 

(97KSL-AE4-23; Floor of 1101; Level 11 of Sector A). 
3. Miscellaneous object, Group 2, cone, clay, orange, L: 2.9+cm, W: 1.1cm 

(97KSL-AD5-103; Foundation of 1114; Level 11 of Sector A). 
4. Miscellaneous object, Group 2, cone, clay, dull yellow orange, L: 2.4+cm, W: 2.0cm 

(97KSL-AE6-25; Foundation of 1122; Level 11 of Sector A). 
5. Miscellaneous object, Group 2, cone, clay, L: 3.1+cm, W: 1.7cm, T: 1.0cm 

(97KSL-AE4-22; Fill of 10A18; Level 10 of Sector A). 
6. Miscellaneous object, Group 2, cone, clay, dull yellow orange, L: 3.3+cm, W: 1.7+cm 

(96KSL-BD6-29; Pavement of B502; Level 5 of Sector B). 
7. Miscellaneous object, Group 2, clay, orange, L: 4.4cm, W: 1.9cm, T: 1.0cm 

(96KSL-AE4-9; Fill of 10A01; Level 10 of Sector A). 
8. Miscellaneous object, Group 2, ball, clay, light yellow orange, L: 2.3cm, W: 2.4cm, T: 2.1cm 

(95KSL-AD5-66; Fill; Level 6 of Sector A). 
9. Miscellaneous object, Group 2, token?, clay, dull brown, L: 2.7cm, W: 1.4cm 

(97KSL-BE5-1; Fill; Level 4/5 of Sector B). 
10. Miscellaneous object, Group 2, finger ring?, clay, light gray, D; 3.5*cm, T: 0.7cm 

(97KSL-AE5-53; Fill of 1406; Level 14 of Sector A). 
11. Miscellaneous object, Group 2, finger ring?, clay, light gray, L: 1.7+cm, TV 0.5cm 

(97KSL-AE5-34; Floor of 1105; Level 11 of Sector A). 



The "sealing" from R o o m 1404 was discovered 

close to the fragmentary round wall, 1409. The 

curved wall was similar to the so-called tholos 

of the Halaf period (Nishiaki et al. 2001: 58-59). 

The sealing has a fingerprint on one face and 

what appear to be botanical impressions on the 

reverse. There are no decorative motifs or 

thread impressions. It may not have been used 

for sealing. 

A stamp seal was recovered from the floor of 

R o o m 10A01, a large rectangular, Early North

ern Ubaid room in which a large amount of 

pottery was stored (Fig. 15.16: 1; PL 15.9: 1). 

This stamp is conical, 3.3cm high, and 2cm at 

the point of its largest diameter. The pointed 

end is cut obliquely, and there is a small perfo

ration (3mm in diameter) on that flat face. The 

carved motif is very simple; 3 lines cross at the 

center, two are continuous while the third is 

divided at the center. 

Sieving produced 5 fragments of sealings from 

rooms of the same building: 3 from R o o m 

10A01 (Fig. 15.16: 3-5; PL 15.9: 6), and 2 from 

R o o m 10A08 (Fig. 15.16: 6 and 7; PL 15.9: 7). 

All have simple geometric impressions; either a 

rosette (Fig. 15.16: 3), concentric arcs (Fig. 

15.16: 4; PL 15.9: 6), or wavy lines (Fig. 15.16: 7; 

PL 15.9: 7). O n e only has an impression of a 

stamp edge (Fig. 15.16: 6). The objects which 

were sealed can be determined from the reverse 

impression on some pieces; for example, Fig. 

15.16: 7 shows two rows of arcs from a fibrous 

coil. Although this is a very small fragment, it 

may have sealed a coiled basket, as did many 

fragments of sealings from Tell Sabi Abyad 

(Duistermaat 1996). T w o other examples have 

impressions of thick twisted fiber and a thin 

rope (Fig. 15.16: 3 and 4; PL 15.9: 6). These may 

have fastened a coil basket. One further sealing 

has no stamp seal impression, but only traces 

fingerprints and unidentifiable obscure impres

sions on its reverse (Fig. 15.16: 5). This may not 

have been a sealing for use on a container. N o 

sealing with an impression of the stamp seal re

covered from the same building existed. 

The rooms from which the stamp seal and 5 

sealings were recovered (10A01 and 10A08) are 

close together. Given that R o o m 10A01 is con

sidered to be a pottery storage room (Nishiaki 

2001; Nishiaki et al. 2001: 68-69), one would ex

pect that there would have been some door 

sealings for this room. But no evidence of such 

sealings were found. Nevertheless, some system 

of material circulation must have existed in the 

Ubaid village of Tell Kosak Shamali. The fact 

that the excavated sealings did not bear the im

pression of the stamp seal found in the same 

building is important, since it suggests that the 

circulation of material was directed out of the 

village or at least towards other u n k n o w n 

buildings of the same village. 

(2) The Post-Ubaid Period 

(Fig. 15.16: 8-11; PI. 15.9: 2, 4, 5 & 8) 

One cylinder seal and two stamp seals were re

covered from the Post-Ubaid workshop of Lev

el 5, Sector B. The cylinder seal is one of the 

most debatable finds from the Tell Kosak Sha

mali excavations. Grooves about 1 m m wide are 

carved horizontally around both ends of the 

seal and have cross-hatching lines incised in 

two directions between them. The central per

foration along the long axis is about 3 m m in di

ameter. Similar examples have been reported 

from the Late Uruk context of Habuba Kabira 

(Hammade 1996: 309). So far, the earliest cylin

der seals in the Near East are known from the 

Middle Uruk period at Tell Brak (Matthews et 

al. 1994: Fig. 4: 2-4; Oates and Oates 1993: Figs. 

32 and 42). The Tell Kosak Shamali example is 

obviously much earlier than those of Tell Brak. 

This implication will be discussed later. 

One of the stamp seals is lozenge-shaped and 

lentoid in section (Fig. 15.16: 9; PL 15.9: 5). The 

two ends on the longer axis are slightly gouged. 

Similar objects have been reported from Tepe 

Gawra, Levels X V to X, as "engraved beads" 

(Tobler 1950: PL C L X X I : 7-14). Our example is 

roughly engraved on one face. Straight shallow 

lines are engraved along the long axis, and 

short lines are scratched obliquely within the 

triangular area divided by those lines. The cen

tral part has some lines running in random di

rections. The other seal is shaped like a four-

leaf clover with a motif of shallow criss-cross 

lines, and deep lines carved toward the center 

from the two corner gouges (Fig. 15.16: 10; PL 

15.9: 4). A similar pattern of deep lines running 

from the gouges to the center has also been 

carved on the reverse. Perforating method is 
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visible because it is broken along the longer ax
is. A perforation (about 3 m m in diameter) 
through the center along the longer axis has 
been made from both ends; therefore, we can 
see the gap at a contact point of perforations. 
O n e example from Degirmentepe, eastern 
Anatolia, is very similar in shape and depiction 
(Esin 1994: Fig. 5. 9). These two seals were 
from the fill of the pottery kiln (B601) of the 
earlier Post-Ubaid phase, Level 6 of Sector B. 
They were thrown there after the kiln had 
been abandoned. 

The one sealing from the same level was rela
tively well preserved (Fig. 15.16: 11; PL 15.9: 8). 
It has two impressions made by the same stamp 
seal. Short lines run obliquely towards two 
lines crossing at right angles. Three rope im
pressions are evident on the reverse, one of 

which is on bottom of this sealing which must 
have fastened the shoulder of a jar. 

(3) Summary 
The administrative objects from Tell Kosak 
Shamali show a high concentration in two 
building units, an Early Northern Ubaid burnt 
building and a Post-Ubaid workshop. These 
contexts have important implications. 

The Early Northern Ubaid building in Sector 
A, Level 10 yielded numerous complete pottery 
vessels, especially from the large rectangular 
storage room (10A01), and a smaller square 
room (10A03). A large quantity of cereal grain 
was also found nearby in small square rooms, 
10A03, 04, 06, and 07. These rooms are consid
ered as pottery storage and grain storage re
spectively (Nishiaki 2001; Nishiaki et al. 1999, 

Fig. 15.16 Chalcolithic seals and sealings from Tell Kosak Shamali. 
1. Stampseal, stone, dull orange, L: 3.3cm, W: 2.0cm (96KSL-AE4-14; Floor of 10A01; Level 10 of Sector A). 
2. Sealing?, clay, brownish gray, L: 2.3cm, W: 2.0cm (97KSL-AD4-55; Floor/Fill of 1404; Level 14 of Sector A). 
3. Sealing, clay, dull orange, L: 2.1+cm, W: 2.7+cm (96KSL-AE4-14; Floor of 10A01; Level 10 of Sector A). 
4. Sealing, clay, brownish gray, L: 1.5+cm, W: 1.9+cm (96KSL-AE4-14; Floor of 10A01; Level 10 of Sector A). 
5. Sealing?, clay, dullorange, L: 1.8cm, W: 2.0cm (96KSL-AE4-14; Floor of 10A01; Level 10 of Sector A). 
6. Sealing, clay, dull yellow orange, L: 1.2+cm, W: 2.0+cm (96KSL-AE4-16; Floor of 10A08; Level 10 of Sector A). 
7. Sealing, clay, olive black, L: 1.7+cm, W; 2.1 +cm cm (96KSL-AE4-16; Floor of 10A08; Level 10 of Sector A). 
8. Cylinder seal, stone, bluish black, L: 3.0cm, W: 1.2cm (96KSL-BD7-48; Foundation of B504; Level 5 of Sector B). 
9. Stampseal, stone, bluish black, L: 2.4cm, W: 3.0cm, T: 0.7cm (97KSL-B8/9-2; Fill of B601; Level 5 of Sector B). 
10. Stampseal, stone, bluish black, L: 2.2cm, W: 3.0cm, T: 0.6cm (94KSL-B9-5; Fill of B601; Level 5 of Sector B). 
11. Sealing, clay, brownish black, L: 2.9+cm, W: 4.6+cm (96KSL-BD7-39; Fill; Level 4 of Sector B). 
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2001). The seals and sealings were from Rooms 

10A01, and neighboring 10A08, an open space 

or possibly clay storage (Nishiaki 2001; Nishia

ki et al. 2001: 71). These two rooms seem to 

have been closely related to administrative pro

cedures; places where sealed containers with 

goods imported or stored were opened, or at 

least, removed sealings were discarded there se

lectively. While the types of goods imported or 

stored at this building or site are unknown, the 

fact that three of the five sealings have coiled 

basketry impressions suggests that the goods 

may have been small enough to allow keep in 

baskets. 

The Early Northern Ubaid sealings have a sin

gle stamp seal impression, and only one stamp 

seal was recovered. Both of these factors differ 

from the evidence suggested by the later Post-

Ubaid sealing system. 

The three seals, including a cylinder seal and a 

sealing, from the Post-Ubaid pottery workshop 

suggest an element of transaction, although the 

detail is lacking. The sealing, which has two 

impressions of the same stamp seal, seems to 

have been used for shoulder of a jar from its 

shape in section and the reverse impression. 

These features were not observed in the Early 

Northern Ubaid evidence relating to the im

printing method and sealed containers. The ex

istence of three seals may suggest the role of 

more than one person in managing circulation. 

The goods imported or stored may have been 

different from those in the Early Northern 

Ubaid period because they were put in jars, not 

baskets. The sealing system also changed be

tween periods, with the use of a single stamp 

impression in the Early Northern Ubaid, but 

two in the Post-Ubaid. 

The detailed system of the total sealing system 

could not be clarified, although the storage 

function at the Ubaidian burnt building and 

the pottery manufacture at Post-Ubaid work

shop must be concerned with these administra

tive objects from Tell Kosak Shamali. Despite 

the paucity of materials, the above hypothesis 

merits further consideration and might indicate 

changes in the administrative system between 

the Early Northern Ubaid and the Post-Ubaid 

periods. 

15.7.2 A brief note on the earliest 
cylinder seals 

The cylinder seal from Level 5 of Sector B was 

discovered during the 1996 excavations at Tell 

Kosak Shamali (Fig. 15.16: 8; PL 15.9: 2). The 

overall shape of the object indicates a cylinder 

seal rather than a bead. It was found from a 

foundation of the Post-Ubaid workshop dated 

to around the end of the 5th millennium B C 

(Koizumi and Sudo 2001: 127). Cylinder seals 

are usually considered an invention of the late 

4th millennium large cities of southern Meso

potamia and south-western Iran, such as Uruk 

and Susa, as part of an increasing administra

tive complexity (Nissen 1977; Collon 1987). 

The general consensus is that the use of cylin

der seals expanded from those centers toward 

the northern periphery along with the so-called 

Uruk expansion. Consequently it has been as

sumed that cylinder seals should not be found 

on the northern periphery at sites that predate 

the late 4th millennium BC. Recently, however, 

the Uruk Expansion or Uruk World System 

phenomena which implies a uni-directional ex

pansion, has been reconsidered in light of in

creasing n e w data from excavations at the 

northern periphery. N e w evidence has also 

emerged on the use of cylinder seals in the ear

lier period from northern Mesopotamia, and 

northern Syria. Here, after a review of the ear

liest evidence of cylinder seals, we will discuss 

the one found at Kosak Shamali. 

(1) The earliest evidence of cylinder seals 

The earliest archaeological evidence for the use 

of cylinder seals in southern Mesopotamia is 

represented by impressions found in the huge 

trash pit (10m long, 4 m wide, and deeper than 

4m) of Tepe Sharafabad, a small site in south

western Iran. T h e impressions were mixed 

with late Middle Uruk pottery dated to about 

3500 BC. Although only 6 cylinder seal impres

sions were recovered, probably because of the 

small area excavated, many stamp seal impres

sions were found (Wright et al. 1980). 

The earliest cylinder seals at the large site of 

Uruk in southern Mesopotamia came from the 

intermediate level D-C of the A n u Ziggurat 

area (Collon 1987: no. 5) dated to the late 

Middle Uruk, about the middle 4th 
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millennium BC. Impressions also appeared in 
Levels V to IV of the Eanna area, in a Late 
Uruk context of the late 4th millennium B C 
(Amiet 1961: 23, Pis. 9-13; Brandes 1979). At 
Susa, another large site in southwest Iran, 
sealings with similar impressions to those of 
Sharafabad are claimed to have been found in 
excavations of the early Middle Uruk Acropolis 
I, Level 20 (Dittman 1986: 333; Porada et al. 
1992: 99). However detailed information has 
not been yet published. 

From these reports, the appearance of cylinder 
seals in southern Mesopotamia and southwest
ern Iran can be dated to the early Middle Uruk, 
about 3700 BC. Unfortunately, except for Shar
afabad, there is little information about the 
contexts in which they were discovered. At 
Sharafabad, impressions of stamp and cylinder 
seals were found together, suggesting that there 
was no distinction in use between them. 

Recently, new evidence for the early use of cyl
inder seals has come from the northern periph
ery, from Tell Brak in northeast Syria. At Tell 
Brak, the first evidence of cylinder seals was 
recorded in Area T W , Phase 16 of the northern 
slope of the mound, and Area H S 1, Phases 3 
and 4 at the north-western slope dated from the 
Northern Middle Uruk, about 3500 B C (Oates 
and Oates 1994: Table 1). 

The excavations of the Niched Building in 
Area T W , Phase 16, revealed a heavily burned 
exterior area with large casseroles smashed on 
the floor and five sealings nearby. One sealing 
had impressions of a short, fat cylinder seal, 
and the others had the same oval stamp seal 
impressions (Emberling et al. 1999: 8, Fig. 29). 
The ceramics from this area show few affilia
tions with southern Uruk pottery, but more 
with the local late Chalcolithic materials of 
northeastern Syria and southeastern Anatolia. 
In this phase, two further sealings with 
impressions of the same cylinder seal were 
excavated (Oates and Oates 1993: Fig. 32). Im
pressions on the reverse of these sealings indi
cate their use to seal basket containers. In the 

later Phase 13, a large soft-stone cylinder seal 
(4.5 x 3.0cm) was found on a floor associated 
with spouted vessels and casseroles (ibid.: 176, 
Fig. 31). This phase, dated to the Middle Uruk, 

about 3400 BC, has clear affiliations with the 
material culture of the south (ibid.: 171). This is 

the earliest stratified example of any cylinder 
seal (ibid.: 176). 

At Area HS 1, nine sealings with cylinder seal 

impressions and string and wood impressions 
on their reverse were recovered. Five came 
from an ash deposit outside the main building, 
and 4 from the floor of the Phase 3 long room 
that had plastered inner walls and a niche 
(Matthews et al. 1994: 178-180, Fig. 4: 2-4). 
These examples were associated with local late 
Chalcolithic pottery resembling that of T W 
Phase 14-16. 

(2) When and where were cylinder 
seals used first? 

These examples raise two questions: when and 
where cylinder seals came into use. So far the 
earliest evidence for the use of cylinder seals is 
in the early middle Uruk period at Susa and 
Tell Brak. According to current consensus, 
then, cylinder seals should have appeared 
earlier in the south. This may suggest that even 
earlier examples should be found at southern 
sites in the future, or that the contact between 
the northern local late Chalcolithic and 
southern Uruk may have begun before the 
extensive Uruk expansion. A n answer to this 

must await future discoveries. 

With reference to "where" cylinder seals first 
appeared, the available data show the almost si
multaneous appearance in both the southern 
center and northern periphery. This may also 
imply independent invention of cylinder seals 
in the northern region. In order to examine this 
problem, it may help to review the administra

tive aspects at the small site of Hacinebi Tepe in 
the Euphrates valley of southeastern Turkey 
(Stein et al. 1996, 1999). The site, which was 
recently excavated, produced new evidence of 
contacts between the southern Mesopotamian 
Uruk and northern local late Chalcolithic cul
tures. It demonstrates that the local late Chal
colithic culture was not swept away at Hacinebi 
but was maintained despite the extensive flow 

of southern Uruk material culture. 

The sequence of Hacinebi is divided three 
phases. There was no Mesopotamian Uruk ma-



terials in Phase A (ca. 4000-3800 B C - early Ur

uk = early pre-contact phase), and few south

ern materials in Phase Bl (ca. 3800-3700 B C -

early middle Uruk = late pre-contact phase). In 

Phase B2, (ca. 3700-3400 B C - late middle Ur

uk) south Mesopotamian Uruk materials such 

as pottery or administrative objects became 

clearly visible (= contact phase). Here, it is nec

essary to consider the change of administrative 

objects between Phases A to B2 at Hacinebi 

(Stein etal. 1996:96-97). 

In Phases A to Bl, administrative objects such 

as stamp seals and sealings were similar to 

those of neighboring sites; there were no cylin

der seals, only stamp seals used to seal bags and 

baskets. T w o categories of stamp seals were dis

tinguished; one of baked clay or limestone with 

coarse lines and the second of stone with elabo

rate depictions of animals and humans. The 

former were recovered from domestic contexts 

and the latter from niched and plastered build

ings (Pittman 1996, 1998; Stein 1999: 128). In 

the contact phase B2, a series of south Mesopo

tamian Uruk administrative objects such as 

clay sealings to jars, hollow clay bulla, and clay 

tablets were used and had impressions of cylin

der seals on them (Stein 1999: Figs. 7.12 and 

7.17). Local stamp seals were also used, but for 

wooden containers, packets of reed matting, 

leather bags, and cloth sacks, but unlike cylin

der seals, "they never appear on ceramic vessels, 

tablets, jar stoppers, or bullae" (Stein 1999: 155). 

Furthermore, they were found in different con

texts: "Uruk-style, cylinder-sealed, record

keeping artifacts occur exclusively with Uruk-

style ceramics, whereas local style stamp-sealed 

administrative artifacts were found almost al

ways with local Anatolian ceramics" (ibid.). 

Comparison of the administrative artifacts 

from Tell Brak and Hacinebi, particularly in 

terms of their discovery contexts, provides 

some clue to the birthplace of cylinder seals. At 

Hacinebi, cylinder seals came into use only af

ter the inflow of southern Mesopotamian mate

rial culture in Phase B2, around 3700-3400 BC. 

The discovery contexts of administrative ob

jects with cylinder seal impressions were exclu

sively those accompanied by southern materi

als. A clear distinction can thus be made be

tween local and exotic administrative artifacts 

as to where and how they were used. This indi

cates that the cylinder seals at Hacinebi were 

part of the southern Mesopotamian administra

tive system. Other occurrences of cylinder seals 

in the northern periphery of the 4th millenni

u m B C should also be interpreted in the same 

way. Perhaps the only exception is at Tell Brak, 

where the earliest cylinder seals were used in 

local contexts in the same manner as local tra

ditional stamp seals. Our example from Tell 

Kosak Shamali was also from the context of 

north Syrian local tradition. Apparently the 

emergence of cylinder seals in the north cannot 

always be attributed to the Uruk Expansion. 

Indeed, in the northern periphery, there had 

been a long tradition of a recording system us

ing stamp seals from the 7th millennium B C 

onwards. From this viewpoint, the possibility 

of independent innovation of cylinder seals in 

the northern periphery would also be plausible. 

(3) The cylinder seal from Tell Kosak Shamali 

The cylinder seal from Tell Kosak Shamali 

dates from the Post-Ubaid period, the final 5th 

to early 4th millennium BC. While the possible 

independent appearance of cylinder seals in the 

north has been noted above, the Kosak Shamali 

example precedes the earliest known examples 

by almost 500 years. This obvious gap needs to 

be explained. 

The motifs on seals will be considered in the 

first instance. The cross-hatching lines of the 

Kosak Shamali motif do not occur on early 4th 

millennium cylinder seals; as mentioned above, 

the published examples usually represent ani

mals and/or human figures, probably made by 

drilling. Such a simple geometric design as seen 

on the Kosak Shamali cylinder is popular on 

earlier stamp seals or much later cylinder seals 

such as those from the late Uruk enclave of Ha-

buba Kabira, northern Syria and some other 

sites of even later periods (cf. H a m m a d e 1994). 

At Kosak Shamali, two other stamp seals were 

recovered from the same level (Level 5 of Sec

tor B), from the fill of Kiln B601 built on an 

earlier level. They were probably thrown into 

the kiln together with broken sherds, pottery 

production tools, and other debris after it had 

been abandoned (Koizumi and Sudo 2001: 133-

135), and from this context the seals were dated 
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to Level 5 or at least earlier than Level 3. The 
stamps were engraved with simple motifs of 
shallow parallel or crosshatched lines (Fig. 
15.16: 9 and 10; PL 15.9: 4 and 5). A stamp seal 
impression was recovered from the later Level 
4 of Sector B and other seals and impressions 
came from the Early Northern Ubaid (Level 10 
of Sector A) (Fig. 15.16: 2-7 and 11; PL 15.9: 6-
8). All have simple geometric motifs. There 
were no subjective or descriptive designs on 
Tell Kosak Shamali seals and sealings of any 
period. The simple geometric designs may have 
been a characteristic of administrative objects at 
the site, which suggests a continuity of designs 
from stamp to cylinder seals here, wherever 
they originated. 

With reference to cylinder seal shape, Collon 
(1987) pointed out that Uruk and Jamdat Nasr 
period cylinders were relatively short and fat 
becoming longer and thinner in the 3rd millen
nium BC. Indeed, most of the late Uruk exam
ples from Habuba Kabira, Jabal Aruda, and 
Tell Brak have length to width rations of near
ly 1:1. As has been noted, the earliest cylinder 
seal from Tell Brak T W 13 Phase measures 4.5 
x 3.0cm, the length/width ratio being 1.5:1. O n 
the other hand, the Kosak Shamali cylinder is 3 
x 1.2cm, about a 3:1 length/width ratio, which 
resembles later cylinders rather than earlier 
ones. 

The morphological data may cast doubt on the 
excavation context, despite our claims that the 
seal came from an in situ concentration of Post-
Ubaid materials just below the floor (B504) of a 
Level 5 building in Sector B (Koizumi and Su
do 2001: 127). The floor extended eastward in 
front of a pottery kiln (B501). Many potsherds 
including nearly complete vessels, lithics, and 
small finds were scattered in situ on the floor. 
The deposits below this floor, which was about 
10cm thick and tightly packed, contained large 
sherds, small finds, and the cylinder seal. The 
cylinder seal was almost at the center of B504 
mixed with Post-Ubaid potsherds. Its location 
in such a context does not indicate any intru
sion from a later level. 

In sum, the available evidence is perhaps too 
sparse to explain these conflicting observations. 
N e w data and further study is essential. Never

theless, investigation of these earliest cylinder 
seals from various viewpoints such as motif 
morphological style, engraving technique, loca
tion contexts, and the like will help us under

stand developments of prehistoric administra
tive systems and regional interactions. 

15.8 Beads/pendants 
(Fig. 15.17: 1-14; Pis. 15.7: 2; 15.9: 3; 15.10: 1-8) 

This section deals with stone and bone objects 
with perforation(s), which are considered as 
beads or pendants, and have been divided into 
four types according to the position and num
ber of holes. 

Type 1 represents beads with a single, central 
perforation (3 examples; Fig. 15.17: 1-3; PL 
15.10: 7). O n e specimen from Level 5 of the 
Post-Ubaid period is on a flint flake (Fig. 15.17: 
3). 

Type 2 also has a single perforation but it is 
near an edge. W e m a y call them pendants. 
Four examples were recovered from Early to 
Late Northern Ubaid levels (Fig. 15.17: 4-7; PL 
15.10: 4 and 6). These include an incomplete, 
large limestone pendant that has been perforat
ed from both faces but in wrong directions 
(Fig. 15.17: 6; PL 15.7: 2). One example made 
from obsidian flake was found from Level 7 of 
Sector A (Fig. 15.17:7). 

Type 3 has more than one hole (3 examples; 
Fig. 15.17: 8-10; PL 15.10: 3 and 8). They are in 
bone (Fig. 15.17: 8; PL 15.10: 8), in a well-pol
ished light gray stone (Fig. 15.17: 9; PL 15.10: 
1), and a flint flake (Fig. 15.17: 10; PL 15.10: 3). 
The edges of the holes in the latter two are 
heavily worn, probably due to abrasion from 

string. 

Type 4 is consisted of beads with a perforation 
along the long axis. Four beads were recovered 
from various periods between the Early and the 
Terminal Northern Ubaid. They are made on a 
reddish purple stone (Fig. 15.17: 14; PL 15.9: 3), 
shell, bone, or unidentified material (Fig. 15.17: 
11-13; PL 15.10: 2 and 5). 

Beads were concentrated in the later phase of 



the Early Northern Ubaid and the earlier phase 

of Late Northern Ubaid periods. Each level 

yielded at most three examples, many from 

contexts closely related to building features, in 

particular with or near floors. This is perhaps 

the result of careful sieving of floor deposits. 

15.9 Stone vessels (Fig. is.i7: i5-i9;pi. 15.10:9-11) 

Six fragments of stone vessels were recovered 

from the Early to Terminal Northern Ubaid 

levels. One piece is from a mixed layer of Sector 

B. They are in whitish marble and dark stone. 

Two fragments were found in Sector A, Level 

14; one a small bowl in blackish stone (Fig. 

15.17: 16) with a very slight carination near the 

base, and the other a pale yellow plate (Fig. 

15.17: 15; PI. 15.10: 9). A similar marble piece 

was reported from Tell Songor B, Level III 

(Matsumoto and Yokoyama 1995: Fig. 96. 588). 

One fragment from the floor of Room 10A02, 

the burnt building of Sector A, Level 10 (Early 

Northern Ubaid) (Fig. 15.17: 17; PL 15.10: 10), 

is a small bowl in blackish stone, probably ba

salt. The rim is pinched out, and the base forms 

a slightly convex disk. A very similar example, 

in grayish-white marble, was reported from 

Tepe G a w r a Stratum XVII, Late Northern 

Ubaid phase (Tobler 1950: PL C L X X X I . 84). 

A disk base fragment of a black stone vessel, 

with whitish lime stuck to the surface, was 

found in a debris layer of Level 2, Sector A 

(Fig. 15.17: 18; PI. 15.10:11). 

Sector B yielded a fragment of a single stone 

vessel fragment from a mixed layer in Level 4. 

Made in whitish-pink marble, it was part of a 

rim of unknown shape. 

15.10 Conclusions 

In this chapter, a variety of small finds have 

been discussed from which, despite the rela

tively small sample size, it has been possible to 

infer various activities at Tell Kosak Shamali. 

Reuse of potsherds is a major feature at Kosak 

Shamali. A m o n g the 180 small finds, 76 exam

ples (42%) were made on potsherds. D u e to 

their availability and ease of modification, pot

sherds were exploited as raw materials for 

tools; they were used for clay scrapers (n=42), 

clay disks (n = 29), and spindle whorls (n = 5). 

Clay scrapers seem to have been related to pot

tery manufacture, whereas most of the others 

were used in various contexts for various pur

poses. Chronologically, the occurrence of Type 

2b ring scrapers corresponds well with Post-

Ubaid pottery manufacture. 

The analysis of spindle whorls provides an ave

nue to interpret changes in fiber production at 

Tell Kosak Shamali. Lighter and smaller 

whorls became more c o m m o n after the late 

phase of Late Northern Ubaid reflecting a 

chronological development in spinning fiber. 

This transition appears to correspond with a 

changing pattern of sheep/goat exploitation. 

The change in spindle whorls occurred rela

tively earlier than that seen in other small finds, 

pottery and stone tools. 

The examination of seals and sealings pro

duced a range of evidence on resource control

ling activities at Tell Kosak Shamali during the 

Chalcolithic. There was an obvious change in 

sealing systems between in the Early Northern 

Ubaid and the Post-Ubaid: changes in the 

number of seals, the number of impressions on 

each sealing, and containers that were sealed. 

In addition, one cylinder seal from a Post-

Ubaid level is the most debatable object at Tell 

Kosak Shamali. At the moment, the earliest use 

of cylinder seals is documented only after the 

earlier Middle Uruk. More examples from oth

er sites are needed in order to evaluate the Ko

sak Shamali cylinder seal. 

It has been impossible to examine socio-eco

nomic implications for the other objects descri

bed above. Even with regard to those materials 

discussed in some detail, the proposals present

ed here are merely hypothetical. The collection 

and analysis of more related data will allow 

further research to continue. 
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Fig. 15.17 Chalcolithic beads/pendants, and stone vessels from Tell Kosak Shamali. 
1. Bead, Type 1, stone, black, D: 1.8cm, T: 0.9cm (97KSL-AE5-30; Floor of 1102; Level 11 of Sector A). 
2. Bead, Type 1, sandstone, dull orange, L: 1.6cm, W: 1.7cm, T: 6cm 

(97KSL-AD6-40; Floor of 1125; Level 11 of Sector A). 
3. Bead, Type 1, flint flake, L: 0.6cm, W: 0.7cm, T: 0.2cm (96KSL-BD7-53; Fill; Level 5 of Sector B). 
4. Pendant, Type 2, basalt, reused fragment of stone vessel, dark olive gray, L: 4.0+cm, W: 2.8cm, T: 0.8cm 

(9 7KSL-AD5-102; Fill; Level 11 of Sector A). 
5. Pendant, Type 2, stone, black, L: 2.3cm, W: 1.0cm, TV 0.4cm (96KSL-AE4-16; Floor of 10A08; Level 10 of Sector A). 
6. Pendant, Type 2, limestone, unfinished, L: 6.4cm, W: 4.4cm, T: 2.2cm 

(96KSL-AD5-82; Floor of 901; Level 9 of Sector A). 
7. Pendant, Type 2, obsidian flake, L: 1.5cm, W: 1.6cm, TV 0.5cm (95KSL-AE5-8; Fill of 709; Level 7 of Sector A). 
8. Bead, Type 3, bone, with three holes, L: 2.1cm, W: 2.7cm, T: 0.4cm 

(97KSL-AE6-31; Floor/fill of 10A03; Level 10 of Sector A). 
9. Bead, Type 3, stone, light gray, D: 5.0'cm, T: 0.4cm (96KSL-AE3-14; Fill; Level 9 of Sector A). 
10. Bead, Type 3, flint flake, brown, L: 0.9cm, W: 1.5cm, T: 0.3cm (96KSL-AD5-78; Floor of 807; Level 8 of Sector A). 
11. Bead, Type 4, shell?, light gray, L: 1.7cm, T: 0.5cm (97KSL-AE5-42; Fill of 12A06; Level 12A of Sector A). 
12. Bead, Type 4, shell?, pale yellow, L: 1.9cm, W: 0.7cm (96KSL-AD4-25; Foundation of 816; Level 8 of Sector A). 
13. Bead, Type 4, unidentified material, black, L: 0.6cm, W: 0.4cm (96KSL-AE6-1; Fill of 708; Level 7 of Sector A). 
14. Bead, Type 4, stone, dark red, L: 1.2cm, W: 1.9cm, T: 0.5cm (94KSL-A6-topsoil; Fill; Level 1 of Sector A). 
15. Stone vessel, stone, pale yellow, D: 9.2'cm. H: 2.0cm (97KSL-AE5-53; Fill of 1406; Level 14 of Sector A). 
16. Stone vessel, basalt, bluish black, H: 3.4+cm (97KSL-AE5-52; Fill; Level 14 of Sector A). 
17. Stone vessel, basalt, bluish gray, D: 8.3'cm, H: 4.6cm (96KSL-AD5-99; Floor of 1002; Level 10 of Sector A). 
18. Stone vessel, basalt, dark bluish gray, D: 11.2'cm (at base) (96KSL-AD6-4; Fill; Level 2 of Sector A). 
19. Stone vessel, stone, light yellow orange, shoulder (97KSL-BE5-topsoil; Fill; Surface-Level 4 of Sector B). 
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Plate 15.1 Chalcolithic clay scrapers from Tell Kosak Shamali, Sector A. 
1. Clay scraper, Type 1a, potsherd, W: 11.6cm (cf. Fig. 15.1: 2). 
2. Clay scraper, Type 1b, potsherd, L: 10.5cm (cf. Fig. 15.3: 3). 
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Plate 15.2 Chalcolithic clay scrapers from Tell Kosak Shamali, Sector A. 
1. Clay scraper, Type 1b, potsherd, L: 9.6cm (cf. Fig. 15.3: 4). 
2. Clay scraper, Type 1b, potsherd, L: 8.0cm (cf. Fig. 15.3: 2). 
3. Clay scraper, Type 1b, potsherd, L: 9.3cm (cf. Fig. 15.3: 1). 
4. Clay scraper, Type 1a, potsherd, L: 6.9cm (cf. Fig. 15.1: 1). 
5. Clay scraper, Type 2c, potsherd, W: 8.0cm (cf. Fig. 15.7: 4). 
6. Clay scraper, Type 2c, clay, L: 5.0+cm (cf. Fig. 15.7:2). 
7. Clay scraper, Type 2c, clay, W: 3.7+cm (cf. Fig. 15.7: 3). 
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Plate 15.3 Chalcolithic clay scrapers from Tell Kosak Shamali, Sector B. 
1. Clay scraper, Type 1a, potsherd, L: 8.8cm (cf. Fig. 15.2: 4). 
2. Clay scraper, Type 1a, potsherd, W: 11.3cm (cf. Fig. 15.2: 3). 
3. Clay scraper, Type 2c, potsherd, L: 7.6cm (cf. Fig. 15.7: 5). 
4. Clay scraper, Type 1b, potsherd, L: 6.5cm (cf. Fig. 15.3: 5). 
5. Clay scraper, Type 1b, potsherd, dull yellow orange surface, 

dull orange core, L: 5.5+cm, W: 7.6cm, T: 1.1cm 
(97KSL-BE7-34; Foundation of B609; Level 6 of Sector B). 

6. Clay scraper, Type 1c, potsherd, L: 6.7cm (cf. Fig. 15.4: 3). 
7. Clay scraper, Type 1c, potsherd, pale yellow surface, dull yellow core, 
L: 5.0cm, W: 5.9cm, T: 1.0cm (96KSL-BD7-39; Fill of B503; Level 4 of Sector B). 

8. Clay scraper, Type 2c, potsherd, L: 6.2+cm (cf. Fig. 15.7: 6). 
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Plate 15.4 Chalcolithic clay scrapers of Types 2a and 
2b from Tell Kosak Shamali. 

1. Clay scraper, Type 2b, clay, D: 9.0*cm (cf. Fig. 15.6: 1). 
2. Clay scraper, Type 2a, potsherd, W: 9.7cm (cf. Fig. 15.5: 4). 
3. Clay scraper, Type 2a, clay, W: 10.5cm (cf. Fig. 15.5: 2). 
4. Clay scraper, Type 2a, clay, W: 9.1cm (cf. Fig. 15.5: 3). 
5. Jar containing two Type 2a clay scrapers (nos. 3 and 4) inside 
discovered from the passage of Rooms 10A01 to 10A02, 
Level 10 of Sector A (cf. Nishiaki et al. 2007: PI. 3.8: 3). 

6. Clay scraper, Type 2b, clay, D: 9.0'cm (cf. Fig. 15.6: 6). 
7. Clay scraper, Type 2b, clay, D: 10.6'cm (cf. Fig. 15.6: 4). 
8. Clay scraper, Type 2b, clay, W: 6.0+cm (cf. Fig. 15.6: 3). 
9. Clay scraper, Type 2b, clay, W: 6.4+cm (cf. Fig. 15.6: 2). 



Plate 15.5 Chalcolithic clay disks from Tell Kosak Shamali. 
1. Clay disk, Type 1, potsherd, L: 7.4cm (cf. Fig. 15.10:4). 
2. Clay disk, Type 1, potsherd, light yellow surface, bright 

yellowish brown core, L: 8.0cm, T: 1.5cm 
(96KSL-AD6-6; Floor/Fill of 201; Level 2 of Sector A). 

3. Clay disk, Type 1, potsherd, bright yellowish brown surface, 
grayish yellow brown core, L: 7.5cm, T: 1.0cm 
(95KSL-AF6-5; Fill of 1308; Level 13 of Sector A). 

4. Clay disk, Type 1, potsherd, orange, W: 6.2cm, T: 1.4cm 
(95KSL-AF6-4; Fill of 1306/08; Level 13 of Sector A). 

5. Clay disk, Type 1, potsherd, L: 3.7cm (cf. Fig. 15.10: 5). 
6. Clay disk, Type 2, potsherd, L: 4.3cm (cf. Fig. 15.10: 11). 
7. Clay disk, Type 1, potsherd, L: 4.8cm (cf. Fig. 15.10: 8). 
8. Clay disk, Type 1, potsherd, L: 5.4cm (cf. Fig. 15.10: 1). 
9. Clay disk, Type 1, potsherd, L: 4.2cm (cf. Fig. 15.10:2). 
10. Clay disk, Type 2, potsherd, L: 3.0cm (cf. Fig. 15.10: 10). 



Plate 15.6 Chalcolithic spindle whorls, clay disks of Type 3, 
and clay figurines from Tell Kosak Shamali. 

1. Spindle whorl, clay, D: 3.3cm (cf. Fig. 15.12: 15). 
2. Spindle whorl, clay, D: 3.9cm (cf. Fig. 15.12: 6). 
3. Spindle whorl, clay, D: 3.5cm (cf. Fig. 15.12: 12). 
4. Spindle whorl, clay, D: 3.3cm (cf. Fig. 15.12: 13). 
5. Spindle whorl, clay, nail incisions, D: 4.7cm 

(cf. Fig. 15.12:4). 
6. Spindle whorl, clay, D: 3.7cm (cf. Fig. 15.12: 8). 
7. Spindle whorl, clay, D: 3.8cm (cf. Fig. 15.12: 9). 
8. Spindle whorl, clay, D: 3.3cm (cf. Fig. 15.12: 10) 
9. Spindle whorl, clay, D: 3.1cm (cf. Fig. 15.12: 16) 

Spindle whorl, clay, D: 3.9'cm (cf. Fig. 15.12: 2). 
Spindle whorl, clay, D: 3.7cm (cf. Fig. 15.12: 11). 
Spindle whorl, clay, D: 3.4cm (cf. Fig. 15.12: 19). 
Clay disk, Type 3 (spindle whorl), potsherd, D: 6.0'cm (cf. Fig. 15.11: 3). 
Clay disk, Type 3 (spindle whorl), potsherd, D: 12.2'cm (cf. Fig. 15.11:8, 
Clay disk, Type 3 (spindle whorl), potsherd, D: 4.0cm (cf. Fig. 15.11: 4). 
Spindle whorl, stone, D: 4.5cm (cf. Fig. 15.12: 7). 
Clay disk, Type 3 (spindle whorl), potsherd, D: 5.3cm (cf. Fig. 15.11:1). 
Clay figurine, zoomorphic, clay, L: 4.6+cm (cf. Fig. 15.14: 3). 
Clay figurine, zoomorphic, clay, L: 4.8+cm (cf. Fig. 15.14: 5). 
Clay figurine, boat-shaped, clay, L: 5.5+cm (cf. Fig. 15.14: 6). 
Clay figurine, human being, probably squatting female, clay, 
L:4.1+cm(cf. Fig. 15.14: 1). 
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Plate 15.7 Chalcolithic miscellaneous objects of Group 1 from Tell Kosak Shamali. 
1. Miscellaneous object, Group 1, shoe-shaped, clay, W: 10.2+cm (cf. Fig. 15.14: 9). 
2. Pendant, Type 2, limestone, L: 6.4cm (cf. Fig. 15.17: 6). 
3. Miscellaneous object, Group 1, pestle-like, clay, L: 12.3+cm (cf. Fig. 15.14: 7). 
4. Miscellaneous object, Group 1, fragment of conical object, clay, L: 5.8+cm, W: 5.0cm 

(96KSL-BE7-19; Fill of B505; Level 5 of Sector B). 
5. Miscellaneous object, Group 1, curved board, clay, L: 7.0+cm, W: 5.0cm (97KSL-BE7-38; FillofB701; Level 7 of Sector B). 
6. Miscellaneous object, Group 1, wavy plaques, clay, dull orange, H: 1.7-2.6cm, T: 0.6-1.5cm 

(95KSL-BE7-6; Foundation; Level 3 of Sector B). 
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P/ate 15.8 Chalcolithic miscellaneous objects of Groups 1 and 2 from Tell Kosak Shamali. 
1. Miscellaneous object, Group 1, hollowed cone, clay, L: 4.5+cm (cf. Fig. 15.14: 8). 
2. Miscellaneous object, Group 2, cone, clay, L: 3.6+cm (cf. Fig. 15.15: 2). 
3. Miscellaneous object, Group 2, finger ring?, clay, L: 1.7+cm (cf. Fig. 15.15: 11). 
4. Miscellaneous object, Group 2, cone, clay, L: 3.1 +cm (cf. Fig. 15.15: 5). 
5. Miscellaneous object, Group 2, token?, clay, L: 2.7cm (cf. Fig. 15.15: 9). 
6. Miscellaneous object, Group 2, clay, L: 4.4cm (cf. Fig. 15.15: 7). 
7. Miscellaneous object, Group 2, fragment, clay, dull orange, L: 6.0+cm, W: 2.8+cm, T: 1.2cm 

(96KSL-AD5-84; Floor of 901; Level 9 of Sector A). 
8. Miscellaneous object, Group 2, fragment, clay, dull orange, L: 3.8+cm, W: 1.5+cm 

(96KSL-AD6-25; Fill; Level 8 of Sector A). 
9. Miscellaneous object, Group 2, fragment, clay, dull orange, L: 3.5+cm, W: 2.1+cm 

(95KSL-AD5-46; Floor of 402; Level 4 of Sector A). 
10. Miscellaneous object, Group 2, clay lump, clay, dull yellow orange, L: 4.1cm, W: 2.0cm 
(95KSL-AD5-49; Floor of 402; Level 4 of Sector A). 

11 Miscellaneous object, Group 2, cone, clay, dark grayish yellow, L: 3.4+cm, W: 1.8+cm 
(96KSL-AD6-34; Fill; Level 10 of Sector A). 

12. Miscellaneous object, Group 2, cone, clay, dull yellow orange, L: 2.1+cm, W: 1.5+cm 
(96KSL-AE6-14; Fill of 10A03; Level 10 of Sector A). 

13. Miscellaneous object, Group 2, cone, clay, L: 2.9+cm (cf. Fig. 15.15: 3). 
14. Miscellaneous object, Group 2, cone, clay, L: 2.4+cm (cf. Fig. 15.15: 4). 
15. Miscellaneous object, Group 2, cone, clay, dull yellow, L: 2.7+cm, W: 1.0cm 
(96KSL-AE6-16; Floor of 10A03; Level 10 of Sector A). 
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Plate 15.9 Chalcolithic seals and sealings from Tell Kosak Shamali. 
1. Stampseal, stone, L: 3.3cm (cf. Fig. 15.16: 1). 
2. Cylinder seal, stone, L: 3.0cm (cf. Fig. 15.16: 8). 
3. Bead, Type 4, stone, L: 1.9cm (cf. Fig. 15.16: 14). 
4. Stampseal, stone, L: 3.0cm (cf. Fig. 15.16: 10). 
5. Stamp seal, stone, L: 3.0cm (cf. Fig. 15.16: 9). 
6. Sealing, clay, L: 1.5+cm (cf. Fig. 15.16: 4). 
7. Sealing, clay, W: 2.1+cm (cf. Fig. 15.16: 7). 
8. Sealing, clay, W: 4.6+cm (cf. Fig. 15.16: 11). 
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Plate 15.10 Chalcolithic beads/pendants and stone vessels from Tell Kosak Shamali. 
1. Bead, Type 3, stone, D: 5.0*cm (cf. Fig. 15.17: 9). 
2. Bead, Type 4, unidentified material, L: 0.6cm (cf. Fig. 15.17: 13). 
3. Bead, Type 3, flint flake, W: 1.5cm (cf. Fig. 15.17: 10). 
4. Pendant, Type 2, stone, L: 2.3cm (cf. Fig. 15.17: 5). 
5. Bead, Type 4, shell ?, L: 1.9cm (cf. Fig. 15.17: 12). 
6. Pendant, Type 2, basalt, reused fragment of stone vessel, L: 4.0+cm (cf. Fig. 15.17: 4). 
7. Bead, Type 1, stone, D: 1.8cm (cf. Fig. 15.17: 1). 
8. Bead, Type 3, bone, with three holes, W: 2.7cm (cf. Fig. 15.17: 8). 
9. Stone vessel, stone, D: 9.2'cm (cf. Fig. 15.17: 15). 
10. Stone vessel, basalt, D: 8.3'cm (cf. Fig. 15.17: 17). 
11. Stone vessel, basalt, D: 11.2'cm (at base) (cf. Fig. 15.17: 18). 
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APPENDIX Analytical results of three 
archaeological objects from Post-Ubaid 
to Uruk levels of Tell Kosak Shamali 

Hideo Akanuma 

Introduction 

The archaeological objects reported 
in this paper consist of a small frag
ment of polished stone slab 
(Fig.15.18: a-,), an oxidized mineral 
lump (Fig.15.20: a^ and a metal 
fragment (Fig.15.22: a-,), all excavat
ed from Post-Ubaid to Uruk levels of 
Sector B at Tell Kosak Shamali. While 
these can be generally referred to as 
small finds, their poor preservation 
prevented the excavators from proper 
identification during the field work. In 
order to identify their raw material on 
a scientific basis, a series of geo
chemical and archaeometallurgical 
analyses w a s conducted at the 
author's laboratory. The analysis 
revealed that the objects are 
composed of chalcedony or a mixture 
of chalcedony and opal, a small lump 
of hematite, and a fragment made of 
copper, respectively. 

Based on the distribution of mineral 
resources found in and around the 
site, and the persistent presence of 
obsidian imported from Anatolian 
sources (Chapter 12, this volume), w e 
can assume that the distribution sys
tem of raw materials that enabled 
various tools to be used for everyday 
life, or of manufactured objects had 
already been established. Through 
further examination of the archaeo
logical excavations and scientific 
analysis of the archaeological ob
jects, w e can obtain a better under
standing of the actual conditions of 
circulation and utilization of both raw 
materials and manufactured objects 
during the end of the 5th to the late 
4th millennium B C at Tell Kosak Sha
mali. In this paper, the analytical re
sults of those three archaeological 
objects are interpreted. 

Archaeological objects 

The three archaeological objects 
(Nos. 1 to 3) subjected to scientific 
analysis were excavated between 
1995 and 1996 by the University of 
Tokyo team. Table 15.2 lists the ar
chaeological provenience data for 
each archaeological object (cf. Koi
zumi and Sudo 2001). 

Samples from the objects were taken 
in the Iwate Prefectural Museum labo
ratory by the author in 1999. 

Experimental 

Sample preparation 
Samples weighing approximately one 
hundred milligrams were taken from 
the three archaeological objects by 
'using a portable drill equipped with a 
diamond-coated wheel. Close atten
tion was paid to avoiding damage to 
their intact forms. 

Table 15.2 Examined archaeological objects from Sector B, 
Tell Kosak Shamali. 

No. 

1 

2 

3 

Object 

fragment 

lump 

fragment 

Year 

1995 

1996 

1996 

Description of Excavation 

Context 

BD7-7 

BD7-20 

BD7-46 

Level 

2 

3 

5 

Period 

Uruk 

Uruk 

Post-Ubaid 

Each sample was divided into two 
parts: the larger part was used for 
structural analysis. The smaller part of 
sample No. 2 was subjected to both 
X-ray diffraction (XRD, powder 
method) and chemical analysis. The 
smaller part of sample No. 1 was 
subjected only to XRD, and that of 
sample No. 3 only to chemical 
analysis. Samples used for chemical 
analysis or XRD had their external soil 
layers removed with a diamond 
coated wheel, to avoid contamination 
from burial deposits, and were then 
washed in an ultrasonic bath with 
methyl alcohol and acetone, rinsed 

Table 15.3 Analytical results of samples No. 1 and No. 

No. 

I 

2 

L* 

Gl 

Q 

2 byEPMA. 

chemical components (mass %) 

Na 20 K 20 CaO Al20., 

0.43 4.36 0.17 5.83 

<0.01 <0.0l <0.01 <0.0l 

M g O FcO 

0.31 0.68 

<0.0l 1.29 

MnO 

<0.0l 

0.03 

sio2 

82.1 

96.9 

p2o5 

<0.0l 

<0.01 

Ti02 

0.15 

0.01 

v 2o 5 

<0.0l 

<0.01 

94.03 

98.23 

* L corresponds to the locations in Figs. 15.18 and 15.20. 
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i) A pnenomenon characteristic of the inter 
diffusion of two soluble salts through a gel (Carl 
andAmstutz 1958; Muller et al. 1982). 

with acetone, and dried at 130°C for 2 
hours. The dried pieces of samples 
Nos. 1-3 were ground to fine 
powders using agate mortars, and 
then subjected to the previously 
mentioned analysis. 

Analytical method 
Samples to be used for observation 
of microstructure were sectioned, 
mounted with epoxy resin, ground 
with emery paper and then polished 
using diamond paste. The prepared 
samples were then examined under 
an optical microscope. Electron mi-
croprobe analyses were performed 
with a JEOL dXA 8800-R, equipped 
with three wavelength-dispersive X-
ray spectrometers, in order to identify 
the mineral phase compositions of 
the samples. XRD was recorded by a 
JEOL JDX-3532 diffractometer, with 
Cu-Ka source in an angular range of 
5-80° 20. 

Inductively coupled plasma optical 
emission spectroscopy (ICP-OES), 
using a PERKIN E L M E R Optima 
4300DU, was employed for chemical 
analysis of twelve elements of sample 
No. 2 and six elements of sample No. 
3 (see Tables 15.4 and 15.5). Forty 
milligrams of powdered sample No. 2 
was weighed in a TMF vessel; 1.56ml 
of HCI (30wt%), 0.4ml H N 0 3 

(65wt%), 3.3ml of HF (40wt%), and 
3ml of twice-distilled water was then 
added. The closed vessel was put 
into a PERKIN ELMER M U T I W A V E 
B30MCO3A microwave oven, operat
ing at a frequency of 2450 MHz, and 
a three stage program was started 
(first stage: 100-400W, time 5min; 
second stage: 600W, 5min; third 
stage: 1000W, 15min). After cooling, 
2.8ml of boric acid (4wt%) was added 
to the sample, and a second cycle 

was carried out (1000W, 10min). After 
cooling again, the solution was trans
ferred into polypropylene bottles and 
made up to a total volume of 26ml 
with twice-distilled water. Thirty milli
grams of dried sample No. 3 (com
posed of both metal and metal corro
sion) was dissolved in 0.46ml of 
H N 0 3 (65wt%) at room temperature 
in a small sealed Teflon vessel over
night. 3.7ml of HCI (30wt%) was add
ed to the sample solution, and it was 
then transferred into polypropylene 
bottles and made into 26ml total vol
u m e solutions with twice-distilled 
water. All the reagents used were 
Merk Suprapur chemicals. 

The elements determined, and the 
analytical lines selected (nm), were as 
follows: Fe (239.562), Cu (327.393), Ni 
(231.604), Co (228.616), P (213,617), 
M n (257,610), Ti (334.940), Si (251. 
611),Ca (396.847), Al (396.153), Mg 
(285.213), V (309.310),Sn (235.485), 
Pb (261.418), As (228.812), Sb (231. 
146). Incident power used was 1.3Kw. 
Plasma argon gas flow rate was 15 
l/min, auxiliary plasma argon gas flow 
rate was 0.2 l/min, and aerosol carrier 
gas flow rate was 0.8 l/min. 

Analytical Results 

Sample No. 1 
The greater part of the macrostruc-
ture of sample No.1 (Fig. 15.18: a-,) 
was in an amorphous state (Fig. 
15.18: b,). Fig. 15.18: C, and c2 show 
an electron probe microanalyzer 
(EPMA) compositional image (COMP) 
of the marked areas in Fig. 15.18: b, 
and c-|, respectively, where finely 
spaced, concentric Liesegang rings1' 
with a large number of fine minute 
crystals (Qz) were observed. The 
Liesegang rings were mainly 

composed of Si02, in addition to 
4.36% K 20 and 5.83% Al203 was 
also present in those rings (see Table 
15.3). 

The crystal Qz consisted mainly of Si 
and O according to elemental 
distribution analysis of EPMA. XRD-
pattern showed quartz (Qz) was con
tained in that sample (Fig. 15.19). On 
the basis of these analytical results, 
sample No. 1 is believed to be a 
piece of chalcedony or a mixture of 
chalcedony and opal. 

Sample No. 2 
Sample No. 2 was a small lump, 2cm 
in diameter, weighing approximately 
12g with a red brown crust (Fig. 
15.20: a-t). Gray areas were distribut
ed over the entire macrostructure and 
many cavities were also found in the 
structure (Fig. 15.20: b^. The EPMA 
compositional image (marked loca
tion in Fig. 15.20: b^ consisted al
most entirely of iron oxide grains and 
the dark areas (Q), composed mainly 
of Si02, were also present in that 
image (Fig. 15.20: c-, and c2; Table 
15.3). 

Table 15.4 presents the data by ICP-
O E S analysis. The T.Fe content is 
60.37% and the Si content is 2.02%. 
The other ten element contents are 
less than 0.3%, indicating that 
sample No. 2 consists primarily of 
iron oxide. 

XRD analysis indicates that hematite 
(a-Fe203) is the major constituent of 
sample No. 2 and a small amount of 
goethite (o--FeOOH) is also contained 
in that sample (Fig. 15.21). According 
to these analytical results, sample No. 
2 is identified as a lump of hematite. 

Sample No. 3 
The surface of sample No. 3 (Fig. 
15.22: a^ was covered in a green 
layer of corrosion, but metallic areas 
remain in the internal portions (Fig. 
15.22: bi). In the EPMA compositional 
image (the marked "R/ in Fig. 15.22: 
b-i), there are a lot of particles whose 

Table 15.4 Chemical composition of sample No. 2 by ICP-OES (mass %). 

T.Fe Cu N, Co Mn P Ti Si Ca Al M; 

60.37 0.009 0.058 0.009 0.007 0.11 0.003 2.02 0.265 0.138 0.256 0.1 
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2) A small amount of O, CI, and Si was estimated, 
derived from the presence of corrosion. 

main component w a s Cu, or else 
contained a small amount of O, CI, 
and Si (Fig. 15.22: c1 and c2)

2). The 
dark gray inclusions (Gs) consisted of 
glass, mainly c o m p o s e d of C a O , 
Al203, and Si02 (Fig. 15.22: 6^ and 
d 2), which is estimated to have 
remained in the metal during the 
process of copper refining. 

Sample No. 3 contains 67.4% Cu and 
the concentrations of five other ele
ments (Sn, Pb, As, Sb, and Fe) are 
below 0.1% (see Table 15.5). These 
results indicate that sample No. 3 is a 
fragment made primarily of copper. 

Discussion 

Sample No. 1 is believed to be a 
piece of chalcedony or a mixture of 
chalcedony and opal, sample No. 2 is 
believed to be a lump of hematite, 
and sample No. 3 is believed to be a 
fragment of copper, according to the 
above-mentioned analytical results. 
The source of sample No. 1, chalced
ony, is yet unknown because the geo-
morphological survey in the vicinity of 
Tell Kosak Shamali did not incorpo
rate identifying specific outcrops or 
availability of this mineral (Oguchi 
2001). On the other hand, it is fairly 
certain that there are neither copper 
nor iron ore deposits at Tell Kosak 
Shamali or near the site. Therefore, 
samples Nos. 2 and 3 were most like
ly brought to Tell Kosak Shamali from 
other regions by human efforts, un
less brought by the massive Eu
phrates river system. 

Sample No. 2 was derived from Level 
3 of Sector B, the Middle Uruk period. 
The pottery assemblages of this peri

od contained a small number of 
painted vessels, whose main color 
was red or brown (Koizumi and Sudo 
2001). There is a possibility that hem
atite powders were used as raw ma
terial of those colors. The use of hem
atite for pottery decoration apparently 
had a long tradition at Tell Kosak Sha
mali starting from the earlier Ubaid 
period, for lumps of hematite, togeth
er with manganeze lumps, were re
covered from the Early Northern 
Ubaid levels of Sector A as well 
(Chapter 13, this volume). This matter 
should be clarified by further 
research, however, including 
ascertaining the composition of the 
pigments used in those vessels. 

Regarding the acquisition of sample 
No. 3, w e can surmise that four 
possibilities exit. First, that the sample 
was produced at the site by smelting 
copper ore brought from other 
regions. Second, that the sample was 
m a d e using raw copper material 
supplied from other regions. Third, 
that the sample was brought as a 
completed product to the site. Finally, 
that the utilization of scrap metal in 
order to m a k e n e w artifacts w a s 
carried out at the site. Considering 
the fact that archaeological objects 
relating with copper smelting or 
refining activities (furnaces, tuyeres, 
slag, and so on) were not found at 
the site, it is probable that sample 
No. 3 w a s brought there as a 
completed product. 

On the basis of the analytical results 
of these archaeological objects from 
Tell Kosak Shamali, it seems that the 
various tools necessary for everyday 
life, were produced by using raw ma

terials obtained through trade with 
other regions, or were supplied from 
other regions. Further research, 
which includes the hypothesis that 
manufacturing activities depended on 
an interchangeable economy, will 
provide us with a better understand
ing of the actual condition of everyday 
life at Tell Kosak Shamali during the 
Late Chalcolithic period. 

Acknowledgements 

I am very grateful to Professor Yoshi
hiro Nishiaki, the University of Tokyo 
Museum, for giving m e this research 
opportunity. I also appreciate Dr. Tat-
sundo Koizumi and Dr. Nobutaka Tsu-
chiya for their helpful comments. 

References 
Carl, J.D. and G . C Amstutz (1958) 
Three-dimensional liesegang rings by 
diffusion in a colloidal matrix, and their 
significance for the interpretation of 
geological phenomena. Geological Society 
of America Bulletin 69: 1467-1468. 
Koizumi, T. and H. Sudo (2001) The 
stratigraphy and architectures of Sector B 
of Tell Kosak Shamali. In: Tell Kosak 
Shamali: The Archaeological Investigations 
on the Upper Euphrates, Syria. Vol. I: 
Chalcolithic Architecture and the Earlier 
Prehistoric Remains, edited by Y. Nishiaki 
and T. Matsutani, pp. 115-152. UMUT 
Monograph 1. Tokyo: The University 
Museum, The University of Tokyo / 
Oxford: Oxbow Books. 
Muller, S.C., S. Kai, and J. Ross (1982) 
Curiosities in periodic precipitation 
patterns. Science 216: 635-637. 
Oguchi, T. (2001) Geomorphological and 
environmental settings of Tell Kosak 
Shamali, Syria. In: Tell Kosak Shamali: The 
Archaeological Investigations on the 
Upper Euphrates, Syria. Vol. I: Chalcolithic 
Architecture and the Earlier Prehistoric 
Remains, edited by Y. Nishiaki and T. 
Matsutani, pp. 19-38. UMUT Monograph 
1. Tokyo: The University Museum, The 
University of Tokyo / Oxford: Oxbow 
Books. 

Table 15.5 Chemical composition of sample No. 3 by ICP-OES (mass %). 

Cu 

67.4 

Sn 

<0.005 

Pb 

<0.005 

As 

0.10 

Sb 

< 0.005 

Fe 

0.025 
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ai bi 

Fig. 15.18 External appearance of No. 1 and the results of structural analysis. 
a,: External appearance. The sample was extracted from the marked location in a,. 
b,; Macrostructure. c, and c2: Compositional images by EPMA. The analytical locations 

ofc1 and c2 by EPMA are shown in b, and c,, respectively. 

Fig. 15.19 XRD pattern of No. 1 (Qz: quartz). 
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CHAPTER 16 Chalcolithic carbonised cereals from Ubaid burnt storage structures at Kosak Shamali 
George Willcox 

16.1 Introduction 

Archaeobotanical samples collected manually 

during the excavation at Kosak Shamali were 

sent to m e for analysis. I would like to thank 

Prof. Nishiaki for allowing m e to work on the 

samples. Flotation was not carried out on the 

site. Four of the samples from Kosak Shamali 

Sector A, Level 10, contained large quantities 

of carbonised cereals. They came from what 

appear to be storage structures which had been 

destroyed by fire (Nishiaki et al. 2001). These 

structures were small square rooms approximately 

1.8 by 1.8 metres. T w o other samples 

containing carbonised wood from the same 

sector (10A03) were also analysed and these are 

treated separately. Four ash samples from 

sediments associated with pottery kilns were 

also examined. Finally a sample containing 

nineteen pea seeds (Pisum sativum) was also 

examined. 

16.2 Description of samples 
(see also Table 16.1) 

Sample 1 was a sub-sample consisting of about 

1.2 litres of pure grain which contained a mix

ture of e m m e r and einkorn (see Figs. 16.1 -

16.3). This grain was probably stored in the 

hulled state prior to threshing as indicated by 

the abundant presence of spikelet bases and 

glume fragments. The two species appear to be 

present in approximately equal proportions. 

The einkorn is of particular interest because it 

represents a domestic form of the two-seeded 

variety. Two-seeded einkorn is characterised by 

a flat ventral surface, which is produced be-

Table 16.1 Carbonised plant remains from Kosak Shamali. 

Sample number 

StoStr = storage structure 

Context 

Date 

Level* 

F«u„ 
Volume (ml) 

emmer (Triticum dicoccum) grains 

spikelet fork; 

einkorn (Triticum spj grains, 2 seeded 

awns, glume fragments 

barley (Hordeum sativum) 

lentil (Lens culinaris) 

pea (Pisum sativum) 

flax (Linum usitatissmum) 

spikelet fork 

1 

StoStr 

AE5-18 

970926 

A-10 

10A05 

1200 

>1000 

' p 

>1000 

s p 

P 

2 

StoStr 

AE6-17 

960903 

A-10 

10A04 

900 

>1000 

P 

>1000 

P 

P 

3 

StoStr 

AE6-20 

971008 

A-10 

10A24 

800 

>1000 

4 

StoStr 

AE6-33 

971025 

A-10 

10A03 

2000 

>1000 

1 

5 

AD5-99 

960828 

A-10 

10A02 

19 

6 

BD7-27 

950908 

B-5 

B501 

7 

BE6-18 

960905 

B-6 

B601 

P 

*A = Sector A; 
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3mm 

3mm 

Fig. 16.1 Digital images of wheats from Kosak Shamali. 
Above left, spikelet bases of emmer; above right, grains of emmer. 
Below left, spikelet bases of einkorn; below right, grains 
characteristic of two-seeded einkorn. 

cause the two grains abut in the ventral plain. 
T h e measurements of both taxa are given in 
Figs. 16.2 and 16.3. Grains resembling those of 
the single-seeded form with a convex ventral 
face were extremely rare. The abscission scare 
surface of the spikelet forks associated with the 
two-seeded einkorn showed clearly that the ra-
chis was semisolid as in domestic einkorn. The 
majority of e m m e r grains were easily distin
guished from the einkorn on the basis of their 

morphology. However the spikelet bases were 
more difficult to distinguish. Examples which 
were clearly identifiable are given in Fig. 16.1. 

Domesticated two-seeded einkorn is little 
k n o w n archaeobotanically and to m y knowl
edge does not exist today in the Near East. It 
was first identified in the Near East by W . van 
Zeist and Waterbolk-van Rooijen (1996) from 
the late Neolithic settlement at Tell Sabi Abyad 
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situated about lOOkms north-east of Kosak 
Shamali, and it would appear that these two 
finds represent the same cultivar, which appears 
to be characteristic of these two sites for this 
period in northern Syria. It is perhaps 
significant that two-seeded wild einkorn was 
found on Epipalaeolithic sites in the area at 
Mureybet and at A b u Hureyra, and for the 
P P N A and early P P N B small quantities were 
found at Jerf el-Ahmar and at Dja'de (Willcox 
1999) where barley was dominant. Two-seeded 
wild einkorn, Triticum boeoticum thaoudar, 
occurs today along the Turkish/Syrian border 
(Valkoun et al. 1998). Farther north, emmer 
and single-seeded einkorn was found at early 
P P N B Nevali Cori. O n the Euphrates not far 
from Kosak Shamali, for the middle P P N B , 
emmer and naked wheat were found at the site 
of Halula. Bronze age sites in the area have 
produced mainly e m m e r and some naked 
wheat. Thus the domestic two-seeded einkorn 
found at Kosak Shamali and Tell Sabi Abyad 
appears to represents a local isolated cultivar 
which may have developed from local wild 
populations of Triticum boeoticum thaoudar 
(as already mentioned by van Zeist and 
Waterbolk-van Rooijen 1996: 527). These 
populations may have occurred as weeds in the 
fields of late Neolithic farmers. Two-grained 
einkorn continued to be used during the 
Chalcolithic as we have seen at Kosak Shamali, 
however it did not apparently survive into the 
Bronze Age, perhaps due to the introduction of 

irrigation on sites in the Euphrates valley. A 
single seed of lentil was also recovered from 
sample 1. 

Sample 2 (see Table 16.1) consisted of about 0.9 
litres of pure grain and contained essentially 
the same wheats however the kernels were less 
well developed and perhaps more affected by 
the conditions and process of charring. Here 
too, the presence of spikelet forks, glumes and 
awns strongly suggest that the crops were 
stored together and in the hulled state. Like 
sample 1 this was also a sub-sample taken from 
a layer of carbonised grain. 

Samples 3 and 4 (see Table 16.1) were made up 
of about 2.8 litres of hulled barley with no chaff 
remains, which indicates that they were thresh
ed prior to storage. One flax seed (Linum usita-
tissmim) was also found in sample 4. 

Samples 6 and 7 (see Table 16.1) were ash sam
ples from kilns. These contained fragments of 
glumes, stems and awns of cereals. This indi
cates that chaff and straw were used as fuel in 
the kilns. In contrast, two other samples, also 
from kilns but from an earlier period and not 
shown in Table 16.1, did not contain chaff or 
any other identifiable carbonised plant remains. 
The reason for this difference could be due to 
different factors such as kiln temperature, 
availability and type of combustible used for the 
firing. 
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Fig. 16.2 Scatter diagram giving length/breadth measurements of einkorn and emmer. 
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16.3 Conclusions 

The finds from Kosak Shamali indicate that 
two species of wheat were stored together and 
may have been cultivated as part of the same 
crop. One of these wheats is a rare and little 
known form of domestic einkorn which is two-
seeded, and appears to be evidence of a local 
and independent domestication event during 
the late Neolithic. The resulting cultivar con
tinued to be used during the Chalcolithic peri
od but from present evidence did not survive 
into the Bronze Age. If this is the case, then it 
appears that crop plants in this area were bio
logically isolated from other areas at this time. 
All four samples (1 to 4) which contained large 
quantities of pure grain represent sub-samples 
taken from the residue of stored grain which 
had been burnt. N o weed seeds were recovered 
from the samples indicating that these crops 

were cleaned prior to storage. 

The size and number of storage structures 
would appear to indicate that cereals made up 
an important part of the local plant economy. 
These conclusions are for the moment based on 
a small number of samples and so remain 
somewhat hypothetical and would be more se
cure if confirmed by comparing the results of 
analyses from other sites of the same periods in 

this region. 
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Fig. 16.3 Scatter diagram giving breadth/thickness measurements of einkorn and emmer. 
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APPENDIX Charcoal analysis 
from Tell Kosak Shamali 

Hughes Pessin 

Analysis was carried out on wood 
charcoal from two samples (AE6-32 
and AE6-33) which c a m e from 
Level 10, Sector A, feature 10A03. 
These samples originated from a 
floor of a small room (AE6-31). 
Sample AE6-32 was described as 
coming from burnt beams (Figs. 16.4 
and 16.5) and sample AE6-33 from a 
sample with carbonised grains. 

Fig. 16.4 Large wood beam discovered in Room 10A03, 
Level 10 of Sector A (AE6-32). Also see PI. 3.9: 3 in Nishiaki et al. (2001). 

m I K 

357 charcoal fragments were identi
fied, 324 from AE6-32 and 33 from 
AE6-33. Six taxa were thus 
identified. The results are given 
below (Table 16.2) as absolute (AF) 
and relative frequencies (RF). 

All taxa encountered come from the 
ancient gallery forest of the Euphrates 
which is not surprising since the site is 
situated just above the flood plain. 
Populus euphratica (Euphrates 
poplar), Populus (poplar), Salix (willow) 
and Tamarix (tamarisk) occur as part 
of the present day vegetation in the 
area. However Alnus (alder) is of 
interest because this species is 
absent from the region today. 

Samples came from a room which 
had been destroyed by fire and 
therefore represent building material 
such as roof beams. Thus poplar, 
willow and alder which came from 
fragments with a large diameter 
could have been used for roof 
beams while tamarisk which was 
found only in the form of young 
branches with a small diameter was 
probably used to cover the spaces 
between the beams which is a 
common practice today. 

Results from the site of Tell Shiukh 
Fawqani, a Late Bronze settlement 
(1300 - 1200 BC) where several 
burnt buildings show that the same 
taxa were used in the architecture, 
but here in addition other taxa such 
as Fraxinus (ash), Quercus 
(deciduous oak) and Pinus (pine) 
were also used, however the 
sample size was much bigger. 

Table 16.2 Charcoal remains from 
Room 10A03 of Level 10, 
Sector A. 

Taxa 

Populus euphratica 

Populus sp. 

Salix sp. 

Salicacae 

Tamarix sp. 

Alnus sp. 

AF 

136 

10 

8 

80 

50 

73 

RF 

38.1 

2.8 

2.2 

22.4 

14 

20.4 

Fig. 16.5 Section of the beam in Fig. 16.4. 
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CHAPTER I / 

Preliminary analysis of the faunal remains 
from Tell Kosak Shamali (Syria): 
Squares AD5, AE5, AF5, BD6 and BE6 
Lionel Gourichon and Daniel Helmer 

17.1 Introduction 

The faunal remains from Tell Kosak Shamali 
studied in this paper came from the Squares 
AD5, AE5, AF5, BD6 and BE6. The samples 
cover a good part of the chronological sequence 
of the human occupation: Early Northern 
Ubaid, Late Northern Ubaid, Terminal 
Northern Ubaid, Post-Ubaid and Uruk. 

Considering the small number of identified 
specimens for each period (Table 17.1), archaeo-
zoological problems such as taphonomic proc
esses or procurement techniques of wild and 
domestic resources (hunting, husbandry) have 
not been fully undertaken. So preliminary re
sults are given here with some comments, in or
der to provide the main lines of evidence which 
will be developed by the further analysis of 
larger samples. 

Table 17.1 Summary of faunal remains from Tell Kosak Shamali. 

Mammals 

Canis sp. 
Vulpes sp. 

Equus hemionus/africanus 
Sus domesticus/scrofa 
Bos taurus/primigenius 
Medium-sized ruminants 

'" Ovis + Capra 

fOvisaries 
[__ Capra hircus 

Dama mesopotamica 
v. Gazella subgutturosa 

Lepus capensis 

Nb of mammalian remains 

Birds 

Francolinus francolinus 
Coturnix coturnix 
Porzana porzana 
Otis tarda 

Reptiles 
Turtles 

Fishes 

Unidentified 

Arthropods 
Crab claws 

Molluscs 
Snail shells 

Nb of non-mamm. remains 

Nb of non identified sp. 

TOTAL REMAINS 

Early Northern Ubaid (late 

N % 

1 0.4 
1 0.4 
7 2.9 
7 2.9 

31 12.9 
193 80.1 

111 63.5 

23 39.5 
14 24.0 

5 2.9 
24 13.7 

1 0.4 

241 100.0 

2 

1 

1 

1 

5 

649 

895 

Late Northern Ubaid 

N % 

4 1.2 
9 2.7 
11 3.3 
31 9.2 
20 5.9 

262 77.7 

165 60.2 

24 42.5 
10 17.7 

0.0 
48 17.5 

0.0 

337 100.0 

3 
1 
15 
1 

3 

2 

2 

6 

33 

1167 

1537 

Terminal Northern Ubaid 

N 

1 
1 
1 
2 
16 

12 

2 
2 

2 

21 

1 

1 

% 

0.0 
4.8 
4.8 
4.8 
9.5 

76.2 

65.3 

32.7 
32.7 

0.0 
10.9 

0,0 

100.0 

2 

194 

217 

Post-Ubaid 

N 

1 
10 
9 
25 
243 

113 

14 
8 

3 
50 

1 

289 

6 

1 

% 

0.0 
0.3 
3.5 
3.1 
8.7 
84.1 

57.2 

36.4 
20.8 

1.5 
25.3 

0.3 

100.0 

7 

1037 

1333 

N 

4 
8 

142 

105 

20 
17 

2 
6 

154 

1 

Jruk 

% 

0.0 
0.0 
0.0 
2.6 
5.2 

92.2 

85.7 

46.3 
39.4 

1.6 
4.9 

0.0 

100.0 

1 

286 

441 

Total 

N 

5 
12 
29 
52 
86 
856 

506 

83 
51 

10 
130 

2 

1042 

3 
1 
15 
1 

13 

3 

4 

8 

48 

3333 

4423 



17.2 Taphonomic observations 

The faunal remains were on the whole well 
preserved at Tell Kosak Shamali: anatomical 
characters and butchery marks were clearly 
recognisable on the bone surface. This results 
from a rapid burial of the animal bones, though 
some evidence of weathering damage in 
consequence of long-time exposure to the air 
was visible for the Early Northern Ubaid, Late 
Northern Ubaid and Post-Ubaid periods. Study 
of the differential preservation of skeletal parts 
was not carried out but, as a rule in the Neolithic 
sites where food resources are mainly based on 
domestic animals, intentional breakage of the 
bones seems to be minor in comparison to the 
earlier P P N A sites. 

The burnt bones provided little information 
because it is difficult to separate those which 
came from the hearths (possibly used as fuel or 
as a result of cooking) from those carbonised 
during fires which destroyed the buildings. 
H o w e v e r certain culinary practices were 
observable: for example roasting of heads was 
indicated by traces of burning on teeth 
extremities. 

Scavenger tooth marks, probably from dogs, 
were present in all periods except the Terminal 
Ubaid (where the number of identified 
specimens was very low). C h e w e d bones 
represent only 2 % of the total remains and 
partially digested bones only 1 %. 

17.3 Taxa identified in the faunal 
assemblage 

17.3.1 Species description 

Carnivores 
The dog (Canis familiaiis) was identified but, as 
in most archaeological sites, was poorly 
represented (0.5 %). A proximal metatarsus 
indicates an animal of average size (Bp = 8 m m ) . 
Although no bone remains of dog were 
recognised for the Post-Ubaid and Uruk 
periods, its occurrence is suggested by finds of 
chewed and partially digested bones. 

The red fox (Vulpes vulpes) is the carnivore the 

most frequently hunted at Kosak Shamali. The 
small-sized fox which is present in the area 
today, the Blanford's fox (Vulpes carta), could 
also have been hunted but the small number of 
remains (mostly distal metapodials) are not 
sufficient to confirm this identification. 

Perissodactyls 
Bones and teeth of equids were found in almost 
all the occupation layers. Unfortunately, these 
rare elements can not be used to make reliably 
the diagnosis between the Asiatic (Equus 
hemionus) and the African wild ass (E. 
africanus). 

Artiodactyls 
The suids (Sus scrofa and Sus domesticus) were 
well represented (from 3 to 9 % according to 
periods). T h e high fragmentation of the 
remains and the high proportion of juveniles 
did not provide a large sample of measurements. 
So only the pig was identified with certainty 
and the presence of the wild boar is still in 
question. 

The genus Bos is mainly represented by 
domestic cattle (Bos taurus). The wild cattle 
(Bos primigenius) occurred in the region at least 
until the Bronze Age period (Vila 1998), and 
some remains of large size suggest that it could 
have been hunted at Kosak Shamali. For 
example, one first proximal phalanx appears to 
belong to a wild bull, and its morphology does 
not show the characteristic pattern of muscle 
impressions which is sometimes observed on 
castrated cattle used as plough animals. Never
theless, the small number of these remains does 
not allow the clear distinction between the two 
species. 

In general the few measurements which we 
have of cattle from Kosak Shamali indicate that 
they were smaller" than the P P N A aurochs of 

this region (Fig. 17.1). 

From the sample analysed the wild sheep (Ovis 
orientalis) does not appear to have been hunted. 
Only the domestic sheep (Ovis aries) was 
identified. The small number of measurements 

could suggest that the mean size of the sheep 
from Kosak Shamali (Fig. 17.2) increased with 
time (which is to be expected for this period). 

" The statistical parameter used here is the log size index method exposed in Meadow (1999). 



Yet for the m o m e n t the results are not 

statistically viable and confirmation must await 

the study of a larger sample. 

The goats (Capra hircus) were of small size (Fig. 

17.3) and it is known that this species, unlike 

the sheep, did not evolve a lot after the P P N B 

period. The animals of Kosak Shamali appear 

to fall around the average size of the goat 

populations from the Uruk levels of Sheikh 

Hassan (Vila 1998) and from the Late P P N B 

levels of Halula (Sana Segui 1999). 

According to the morphological features of the 

horn cores, gazelle remains belong to the 

Persian gazelle (Gazella subgutturosa). Its 

average size was identical to that of the gazelles 

from the Halaf levels of Shams ed-Din Tannira 

(Uerpmann 1982) and from the Uruk levels of 

Sheikh Hassan (Vila 1998). 

The Mesopotamian fallow deer (Dama 

mesopotamica) was attested by post-cranial 

elements and by shed antlers. The latter were 

not included in the bone counts since they do 

not represent slaughtered animals and some of 

them show clear evidence of tool 

manufacturing. 

Lagomorphs 

The hare (Lepus capensis) was only represented 

by two pelvian bones. The measurements of 

these pieces ( L A R = 11.2 and 10.0 m m 

respectively) are closed to those of the 

subspecies L. c. syriacus. 

Birds 
The black francolin (Francolinus francolinus), 

often mistaken osteologically with the chukar 

partridge (Alectons chukar), was identified by 

three bones. This game bird lives in densely 

scrub-covered lowlands and wadis, generally 

not far from water. T h e riverside of the 

Euphrates at the vicinity of Kosak Shamali is 

its c o m m o n habitat. 

The quail (Coturnix coturnix) is a summer 

visitor in the Near East. A single bone in the 

Late Northern Ubaid attests its presence at 

Kosak Shamali. 

Today, the spotted crake (Porzana porzana) can 

be sometimes observed in Syria during its 

migration. T h e fifteen bones identified at 

Kosak Shamali appear to belong to the same 

individual and suggest that this species could 

have inhabited (at least in the breeding season) 

the marsh areas near the Euphrates river. 

One fragment of distal femur indicates the 

occurrence of the great bustard (Otis tarda) in 

the faunal remains. At present in winter, the 

Turkey populations of this typically steppic 

bird used to migrate to northern Syria, but in 

the past it could have been year-round resident 

in the area. 

Other taxa 

Even with the bird bones, the non-mammalian 

remains represent a small part of the faunal 

assemblage. The study of carapace fragments of 

turtles is still in progress and one of them 

appears to be from Trionyx. Fish vertebrae are 

not numerous, and crab and snail remains 

could be of non-anthropogenic origin. 

17.3.2 Species frequencies 

As shown by the frequencies of the wild 

m a m m a l s (Table 17.1), especially of the 

gazelles, hunting was a food procurement still 

relatively important for the inhabitants of 

Kosak Shamali: from 6.5 % for the latest 

occupation (Uruk) to 31 % for the Post-Ubaid 

period, and with ca. 20 % for the remaining 

periods. Most of these resources could have 

been exploited in the surroundings of the site, 

which lies on a strategic crossing point of 

different ecological zones, but in addition 

trades could also have played a role in the 

subsistence economy. 

Caprines (Ovis aries and Capra hircus) are the 

main taxa identified in the faunal assemblage 

with more than 50 % of the total of identified 

specimens for each period. They predominated 

in the husbandry livestock in terms of number 

of heads, with almost more sheep than goats: 1 

goat for 1.6 sheep for the Early Northern 

Ubaid period, 1 for 2.4 for the Late Northern 

Ubaid, 1 for 1.8 for the Post-Ubaid and 1 for 1.2 

for the Early Uruk. Concerning to the Ubaid 

and the following periods, these ratios were 

slightly higher than those of distant sites such 
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as Ras Shamra IIIB or Khirbet Derak 
(respectively 1 for 1 and 1 for 1.1, Helmer 
unpublished). A similarity was found with the 
Uruk levels of El K o w m where the ratio is of 1 
goat for 1.2 sheep, while it is of 1 for 2.8 at 
Sheikh Hassan (Vila 1998). 

Low frequencies characterise the cattle and the 
pigs and no substantial change could be noted 
between the different periods of occupation. 
Even so, it does not imply that these domestic 
animals were not of economic importance. 

17.4 Caprine husbandry 

As pointed above, the number of teeth is 
generally not sufficient to make consistent 
statements about the age profiles of slaughtered 
caprines for each period2'. However, some 
hypotheses concerning the main trends of the 
husbandry system are proposed here, keeping 
in mind that they should be validated by the 
analysis of new material (Fig. 17.4). 

In the Early Northern Ubaid period, where the 
sample of teeth is the smallest, the cull seems to 
have been oriented towards the exploitation of 
the tender meat (animals younger than two 
years) and of some secondary products, 
probably milk, in the same manner which is 
observed in the Late P P N B of the area. 

The histograms for the Late Northern Ubaid 
and the Post-Ubaid periods are quite similar to 
each other. The exploitation of milk appears 
evident here, with a slaughtering of the older 
females. 

In the Uruk period, in addition to the 
exploitation of some tender meat, the 
husbandry practices seem to be focused on the 
exploitation of milk and wool. Moreover, when 
sheep and goats are distinguished on the age 
profile3', the high proportion of goats is 
correlated with the preferential exploitation of 
milk, while the sheep tend to provide the 
greater part of the meat supply. This economic 
pattern was the reverse of that observed in the 
Uruk occupation of Sheikh Hassan and El 
K o w m , where the major product was tender 
meat and where milk was less significant 

(Fig. 17.5). This pattern of caprine exploitation 
could be an indication of a different status of 
the Kosak Shamali locality in comparison with 
both other sites, one being a fortified village 
and the second a temporary settlement in an 
oasis. For varied reasons, therefore, those are 
rather "consumer" sites, whereas at that time 
Kosak Shamali could have been a small peasant 
village carrying on a "multicomponent" 
economy. 

17.5 Conclusions 

The interpretations based on the limited results 
exposed above are rather research orientations 
than assertions. The number of faunal remains 
found in the trenches A D 5 , AE5, AF5, BD6 
and BE6 of Tell Kosak Shamali is relatively 
low and one must await further analysis to 
make more precise statements. However, the 
main conclusions are as follows: 

1) During all the occupations studied, goats 
and sheep took the greatest part in the 
husbandry system in terms of number of heads, 
while hunting remained as a minor but steady 
practice. In the same time, the domestic cattle 
and in a lesser extent the pigs also represented a 
livestock fairly important. 
2) T h e mortality profiles of the caprines 
indicate the exploitation of dairy products from 
the Ubaid to the Post-Ubaid period. There 
could exist a close relationship between the 
presence of pottery workshops at Kosak 
Shamali and the exploitation of milk, and this 
hypothesis should be explored in the future. 
3) The Uruk caprine husbandry reflects a 
village economy which is different from that of 
other contemporaneous sites in Syria. 

The analysis of the faunal assemblage of Tell 
al-'Abr, an Ubaid and Post-Ubaid settlement 
near Aleppo (Hammade and Yamazaki 1995), 
has not yet been published. W e hope the future 
archaeozoological results from this site and 
from Kosak Shamali will give us new 
perspectives on their past subsistence economy 
for the northern Syria. 
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Fig. 17.1 Diagrams of log ratio showing the differences in size between the cattle from Kosak Shamali 
and the aurochs ("Bos primigeniusj from Jerf el-Ahmar and Mureybet III (PPNA). 
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Fig. 17.2 Diagrams of log ratio showing the differences in size between the domestic sheep from Kosak 
Shamali and the wild sheep (Ovis orientalist from Jerf el-Ahmar and Mureybet III (PPNA). 
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Fig. 17.3 Diagrams of log ratio showing the differences in size between the domestic goats (Capra hircus) 
from Kosak Shamali and from Sheikh Hassan and the wild goats (Capra aegagrus) from Cafer Hoyuk. 
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Fig. 17.4 Mortality profiles of sheep and goats of Kosak Shamali. 
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CHAPTER 1 CJ The bituminous mixtures of Tell Kosak Shamali 
IL C 5 o n l^e Upper Euphrates (Syria) from the Early 

Ubaid to the Post-Ubaid: Composition 
of mixtures and origin of bitumen 
Jacques Connan and Yoshihiro Nishiaki 

18.1 Introduction 

Bitumen belongs to the list of common raw ma
terials which has been extensively used and 
trade in Mesopotamia, Elam and the Gulf until 
the Neolithic time (7000-6000 BC). Evidence of 
earlier use has been recently documented in the 
Syrian desert near el-Kowm where bitumen-
coated flint implement, dated 40000 B C (Mous-
terian; Boeda et al. 1996) and 150000 B C (Hum-
malian; Boeda et al. 1998), have been unearthed 
and studied. 

Since the pioneering works by Forbes (1964), 
Marschner and Wright (1978), and Marschner 
et al. (1978), several studies were conducted on 
archaeological sites from present day Iraq, Iran 
and the Gulf using modern and efficient analyt
ical techniques of petroleum exploration. A re
view, summarising the various aspects of the 
use and trade of bitumen in antiquity and pre
history, has been recently published (Connan 
1999). 

When archaeologists find a presumed bitumi
nous mixture in excavations the recurrent ques
tions that spring to their mind are: 
Is it really a bituminous mixture? H o w much 
bitumen was used? What other additives were 
mixed with bitumen? Where did the bitumen 
come from? At a particular archaeological site 
are there any changes in bitumen supply 
through time? D o these identified trade routes 
agree with other historical records, especially 
geopolitical and cultural frameworks? 

This last question has found informative an
swers in two well documented case histories 
covering a wide time scale namely in Tell el-
'Oueili village (southern Iraq; Connan et al. 
1996) and in Bahrain settlements (Connan et al. 
1998). Another case history, not synthesised yet, 
exists in Kuwait between the 5th millennium 

B C and 700 A D . 

At present, few data have been reported on ar
chaeological bitumen from the area under 
study, except the results published by Schwartz 
et al. (1999) on samples from Hacinebi in Tur
key and Jerablus Tahtani in Syria (Fig. 18.1). 
However these results should be regarded as 
unreliable for the carbon isotopic data used to 
identify the bitumen source are not representa
tive of the bitumen present in the mixture. In 
fact, these isotopic data, acquired on whole 
samples and not on isolated bitumen, are large
ly obscured by the mineral matrix and more 
precisely by the carbonate content. Consequent
ly the sources of bitumen proposed by Schwartz 
et al. (1999), are not substantiated by their geo
chemical data and therefore cannot be consid
ered as proved. To avoid any subsequent con
troversy we will be providing a demonstration 
of this statement when reporting our own car
bon isotopic data which are measured on as
phaltenes and not on whole samples. 

The present paper summarises the results 
which were obtained on 13 archaeological sam
ples from Tell Kosak Shamali (Nishiaki 2000; 
Nishiaki et al. 1999, 2000, 2001; Koizumi and 
Sudo 2001). Our results on archaeological bitu
men from this geographic area are not limited 
to Tell Kosak Shamali, for many samples from 
Hacinebi, Jerablus Tathani and Tell Sheik Has
san were also analysed (Fig. 18.1). In addition, 
to complete this prevailing series of bitumen, 
few samples from Dja'de el-Mughara, Habuba 
Kabira, Tell Banat and Tell Halula were also 
examined by the same geochemical tools. 

This paper is however the first one to report 
our results in that geographic area. Some other 
papers on other sites from Syria are presently 
submitted for publication. They concerned 
Mari (Connan and Deschesne 2003) along the 
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Fig. 18.1 Location map of bitumen from archaeological sites studied in North-West 
Syria along the Euphrates and location of the main potential oil seeps in the area. 

Euphrates, Tell Brak (Connan and Oates 2003) 
in the Khabur valley and Sabi Abyad I (Connan 
et al. 2003) along the Balikh river. 

18.2 Archaeological samples 

Bituminous mixtures were encountered in all 
the levels of Tell Kosak Shamali throughout the 
Chalcolithic sequence, indicating that this exot
ic type of material continued to have been wide
ly used from the earliest stage of the Northern 
Ubaid. T h e mixtures occur in a variety of 
forms, as either residues on stone, pottery and 
bone tools, or isolated finds. Particularly com
m o n are those seen on flint blades, almost un
doubtedly used for sickle manufacturing with 
bone/wood handles (see Chapter 11). Bitumi
nous mixtures on pottery are far less common. 
Only a few dozens specimens among the nearly 
20000 sherds examined retain such traces. They 
were all noted in the interior of the sherds (Koi
zumi, next volume), and are likely residues of 
mixtures that were prepared using pottery ves
sels. Intentional application of bituminous mix
tures to the outside of pottery, as recently dem
onstrated for painted decoration on Late 
Neolithic sherds at Tell Sabi Abyad along the 
Balikh river (Connan et al. 2003), has not been 
attested with the naked eye. Bitumen traces on 

bone tools are even rarer. They are restricted to 
unmodified gazelle horn cores alone, which 
may have been used for bitumen preparation 
(see Chapter 14). Grinding stone tools shaped 
like gazelle horns, with black residues at the 
tips, were also recovered in association with 
other stones smeared black. They included ob
jects comparable to those reported as "stirrers" 
of boiled bitumen at Tell Abada (Jasim 1985), 
but the possibility that they were in fact tools 
for the preparation of painting pigment also re
mains (see Chapter 13). 

In addition to these examples identified on 
tools, bituminous mixtures occur in isolated 
forms as well. Small lumps or fragments of un
known use were frequently found during the 
excavations. Worth mentioning among these 
was a group of relatively large fragments dis
covered in fill deposits of a mud-brick walled 
room of the Late Northern Ubaid period 
(Room 602; Level 6 of Sector A; see Nishiaki et 
al. 2001). The samples from this concentration 
weigh over 600g in total. They are flat slab 
fragments 9 m m to 1 3 m m thick, with a large 
imprint of reeds (or wood?) running parallel on 
one side. The other side shows a rather smooth 
surface occasionally with irregular imprints of 
chopped straw or other vegetable and mineral 
materials. Fragments with a nearly identical 
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form were also recovered from the Post-Ubaid 
buildings of Sector B (Koizumi and Sudo 2001: 
135-136). These may have been derived from 
water-proofed mats, or even reed boats. The 
possible use of these slabs for reed boats de
serves intensive examination, which is in prog
ress, for they could represent one of the oldest 
evidence of river boats in this region. Similar 
slabs of bituminous mixtures have been in fact 
identified as such in O m a n (Cleuziou and Tosi 
1990, 1994; Vosmer 2000) and in Kuwait (Car
ter and Crawford 2001). Whatever the case the 
amount of the recovered samples is relatively 
small to reconstruct the probably large items 
coated with those bituminous mixtures. This 
implies that bitumen was carefully curated or 
reused by the Chalcolithic inhabitants due to its 
precious nature; a similar suggestion has also 
been made at Hacinebi by Schwartz and Hol
lander (2001). 

In short, the collection of Tell Kosak Shamali 
represents typical examples of what is currently 
unearthed from other excavations of the Near 
East and the Gulf. From this, thirteen samples, 
presumed to contain bituminous mixtures, were 
selected for geochemical analyses. The sample 
set spans from the Early Ubaid to the Post 
Ubaid period and comprises various types of ar
chaeological artifacts. 

The basic information on samples (date range, 
sample provenance, macroscopic description, 
and sample type) is listed in Table 18.1. The 
sample set covers a variety of bituminous sam
ples which are currently encountered in excava
tions of the Near East, namely bitumen crusts 
coating the interior of potsherds (type la: n° 
1382, 1384, 1379, and 1375; Fig. 18.2), black and 
hard bituminous mixtures with macro-imprints 
on the surface interpreted as traces of dissolved 
reeds or twigs (type 5: n° 1381, 1378, and 1385; 
Fig. 18.2), black and hard bituminous material 
with straw-like vegetal remains inside the mix
ture (type 3b: n° 1383 and 1380), soft and brown 
bituminous material with numerous straw-like 
vegetal pieces inside the mixture (type 3a = typ
ical mortar used in building construction: n° 
1386), and flint implements alone or attached to 
a sickle with traces of bituminous mixtures 
(type 9: n° 1395, 1376, and 1377; Fig. 18.3). 

The type classification, adopted in the database, 
refers to either objects (flint implement, coffin, 
spindle whorl, mat, basket, etc.) or materials of 
unknown use (black and hard, soft and brown 
mixtures, pure solid bitumen, etc.). Conse
quently some samples are defined by two types. 
For instance a bituminous mixture on a flint 
implement (Fig. 18.3) or a sickle may be deter
mined as type 9 (flint implement) and type 3b 
(bituminous black mixture with recognisable 
vegetal debris as seen in Mari; Connan and De-
schesne 2003). Uncertainties, raised by the mac
roscopic observation, may also lead to two pos
sible types: sample n° 1383, for instance, which 
shows rare vegetal remains, was originally clas
sified as a pure oil seep. At that preliminary 
stage of observation, the most likely pre-diag-
nostic is reported and generally more accurate 
answers to the raised questions are brought up 
at subsequent steps of the geochemical study. 

18. 3 Experimental 

The archaeological bituminous materials were 
studied using the same analytical scheme ap
plied in previous studies (Connan and De-
schesne 1996; Connan 1999). A detailed up-to-
date flowchart with a description of each ana
lytical technique has been presented with some 
examples in Connan (2002) and analytical de
tails may also be found in a recent paper on the 
petroleum geochemistry of crude oils and 
source rocks from Kuwait (Abdullah and Con
nan 2002). 

A binocular description of each sample was car
ried out prior to the detailed chemical analysis. 
In the present study a petrographical analysis 
was not undertaken for the samples appeared 
to be quite classical in regard of our past experi
ence. After the sampling procedure, which 
leaves pieces as references for possible further 
cross-checking, chemical analyses including 
screening techniques and detailed chemical and 
isotopic investigations were conducted. Several 
molecular biomarker ratios on terpanes and 
some isotopic criteria on asphaltenes ( S 13C, d 
34S, and 3 15N) were used to establish bitu
men-to-bitumen and bitumen-to-oil seep corre
lations. 
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Fig. 18.2 Photograph of some bituminous samples of Tell Kosak Shamali. 
N° 1384: interior of a potsherd showing a bituminous crust in which vegetal remains are 
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Fig. 18.3 Photograph of a flint implement (recto and verso) 
before and after treatment with dichloromethane in an ultrasonic bath. 
The ink labels, providing the provenance of the flint, are scrapped prior to the chemical ex
traction. The rather efficient treatment allows to isolate the bitumen and clean the flint. Veg
etal remains may be identified in the mixture when the remains are thick enough. 
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Table 18.1 Provenance, date and type of the bituminous samples from Tell Kosak Shamali. 

sample 
number 

1382 

1383 

1384 

1395 

1380 

1381 

1376 

1377 

1378 

1379 

1375 

1385 

1386 

date (cal.BC)* 

Max 

•5300 

-5300 

-5300 

-5300 

-5190 

-5190 

-5100 

-5100 

-5100 

•5100 

-4940 

-4550 

-4550 

Min 

•4900 

-4900 

-4900 

-4900 

-4800 

-4800 

-4700 

-4700 

-4700 

-4700 

-4550 

-4260 

-4260 

average 

-5700 

-5100 

-5100 

-5100 

-4995 

•4995 

•4900 

-4900 

-4900 

-4900 

-4745 

-4405 

-4405 

archaeological 
reference 

97KSL-AD5-105: Sector 
A-Level 12 

97KSL-AD5-117: Sector 
A-Level 13 

95KSL-AF6-10: Sector 
A-Level 16 

97KSL-AD5-116: Sector 
A-Level 13 

97KSL-AE5-25: Sector 
A-Level 10 

97KSL-AE5-22-9: 
Sector A-Level 10A 

96KSL-AD6-10: Sector 
A-Level4 

95KSL-AD5-13: Sector 
A-Level4 

95KSL-AD4-11: Sector 
A- Level 6 

96KSL-AE6-2: Sector A-
Level 7 

Level 1 

97KSL-BE7-34: Sector 
B-Level6 

96KSL-BD7-46-11: 
Sector B-Level 5 

comment on 
period 

Early Ubaid 

Early Ubaid 

Early Ubaid 

Early Ubaid 

Early Ubaid 

Early Ubaid 

Late Ubaid 

Late Ubaid 

Late Ubaid 

Late Ubaid 

Terminal 
Ubaid 

Post Ubaid 

Post Ubaid 

sample type 

1a 

3b 

1a 

9 

3b 

5 

9 

9 

5 

1a 

1a 

5 

3a 

13? 

10? 

3b? 

3b 

3b 

3b 

3b 

3b 

13? 

4b 

13 

Macroscopic description 

Interior of a potsherd. Bituminous mixture with 
quartz grains 

Black, hard bituminous mixture with rare vegetal 
remains but no quartz grains 

Interior of a potsherd. Bituminous mixture with 
some quartz grains and rare vegetal remains 

(straw?) 

Black grains with some vegetal remains. Well 
preserved sikkle of 30 cm length found in place 

in 1997 

Mixture of numerous vegetal debris with bitumen 
and quartz(?) grains 

Hard bituminous mixture with vegetal debris and 
quartz grains. Large vegetal imprints (wood? 
reed?) and holes due to vegetal dissolution 

Flint implement with bituminous traces containing 
vegetal imprints (straw?) 

Flint implement with bituminous traces containing 
vegetal imprints (straw?) 

Black, hard sample with vegetal remains and 
quartz? grains. Large vegetal imprints at surface 

(wood or reeds?) and 2.5 m m holes due to 
dissolution of vegetals (stems?) 

Interior of a potsherd. Bituminous mixture with 
numerous quartz? grains but no vegetal remains 

Interior of a potsherd. Black hard mixture with rare 
vegetal imprints and few minerals. 

Hard black mixture with quartz grains but no 
vegetal debris. Large vegetal imprint (reed? 

wood?) with a diameter of 0.7cm. 

Soft brown bituminous mixture with numerous 
vegetal remains (straw?) and quartz grains. 

* All the dates, including those estimated from radiocarbon dates of other levels, should be considered provisional. 



18.4 Results 

18.4.1 Roc\-Eval screening analysis: 
identification of bituminous mixtures 

The Rock-Eval pyrolysis on whole samples was 
carried out on all bituminous mixtures except 
on the remains coating flint implements where 
the amount of available material was too low to 
allow the Rock-Eval analysis. 

The most important parameters, deduced from 
the Rock-Eval analysis, are listed in Table 18.2. 
T m a x values of most samples fall within the 
range of typical archaeological bitumen, i.e. be
tween 420 and 430°C. The sample n°1382, re
covered by scraping the interior of a potsherd, 
contrasts with others by its much higher T m a x 
value equal to 446°C. This high value suggests 
that this black-grey coating is a carbonised resi
due. This assumption is fully confirmed by con
sidering its corresponding Hydrogen (HI) and 
Oxygen (OI) Indexes. This carbon-rich material 
(almost 20 % T O C by weight / sample) is in
deed a very hydrogen-depleted material (HI = 
9; Table 18.2 and Fig. 18.4) as expected for a 
carbonised residue. This residue is very likely a 
carbonised bituminous mixture for in the dia
gram H I vs. T O C (Fig. 18.4) this particular 
sample still belongs to the bituminous family 
defined with other potsherds. This thermally 
degraded sample has been discarded from fur
ther geochemical investigations. 

By reviewing in much detailed the results of 

other samples it appears the following features: 
1- the bitumen content is related to sample type. 
In that respect bituminous mixtures coating the 
interior of pottery are richer in bitumen than 
the hard black mixtures with large macro-vege
tal imprints. These potsherd mixtures are de
void of vegetal remains but show quartz grains. 
The potsherd material n°1382, identified as a 
carbonised residue, still belongs to the potsherd 
family; 

2- the bitumen mixtures n°1395 and 1383 in 
which quartz grains are lacking, are the richest 
in T O C . Quartz grains act as a diluting agent 
when present; 

3- the Kosak Shamali bituminous samples ex
hibit H I and OI values in agreement with most 
archaeological bitumen already analysed. As ex
ample of representative population we have re
produced the area defined by the archaeological 
bitumen of Bahrain. Consequently all samples 
analysed herein are not pristine geological bitu
men but are anthropogenic materials, prepared 
by mixing various components: quartz grains, 
bitumen, vegetal debris, etc. In that respect, the 
sample set reveals several recipes for the prepa
ration of mixtures: bitumen + quartz grains 
without vegetal debris + clays (?), bitumen + 
vegetal debris without quartz grains + clays (?), 
bitumen + quartz grains + vegetal debris + 
clays (?); 

4- the bitumen content of samples tends to be 
lowered through increasing time (Fig. 18.5). 

Table 18.2 Rock-Eval data. 

sample . . 
number d a , e r a n 9 e 

1382 -5300 
1383 -5300 
1384 -5300 
1395 -5300 
1380 -5190 
1381 -5190 
1376 -5100 
1377 -5100 
1378 -5100 
1379 -5100 
1375 -4940 
1385 -4550 

_ 1386 -4550 

Min 
-4900 
4900 
4900 
4900 
4800 
4800 
4700 
4700 
4700 
4700 
-4550 
-4260 

-4260 

date 
(average) 
average 

-5100 

-5100 

-5100 

-5100 

-4995 

-4995 

-4900 

-4900 

-4900 

-4900 

-4745 

-4405 

-4405 

S1 

0.45 

17.7 

15 
27.4 

15.1 

17.9 

13.1 

7.9 
11.1 

9.8 

S2 

1.81 

127.7 

126.2 

162.2 

75.2 

81.6 

59.3 

67.9 

107.2 

41.8 

62.2 

S3 

12.27 

14 
9.4 
14 
7.7 
9.3 

4.6 
10.4 

13.3 

4.33 

6 

TOC 

19.9 

35 
27.3 

34.9 

18.9 

22.2 

13.3 

19.3 

31.2 

9.5 
15.5 

Tmax 

446 
433 
430 
427 
427 
427 

429 
431 
433 
431 
430 

HI 

9 
365 
462 
464 
398 
366 

446 
351 
343 
441 
401 

IP 

0.2 
0.12 

0.11 

0.14 

0.17 

0.18 

0.18 

0.1 
0.09 

0.19 

0.18 

OI 

61 
39 
34 
40 
41 
41 

34 
53 
42 

45 
38 

Significance of abbreviations: S1 =Thermovaporized Hydrocarbons (in mgHC/g sample); S2 = pyrolyzed hydrocarbons (in mgHC/g sample); S3 = C02 (in mg C02 / g 
sample; TOC = Total Organic Carbon (in % / sample); Tmax = temperature of the S2 peak (in °C); HI = Hydrogen Index = S2 / TOC; OI = Oxygen index = S3 / TOC; IP = SU 
S7 + S2, 
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Fig. 18.4 Identification of 
bituminous mixtures by Rock-
Eval screening techniques: 
HI (Hydrogen Index in mg HC / g 
TOC) vs. TOC (Total Organic Carbon 
in % by weight/whole sample). 
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Fig. 18.5 Variation of TOC (Total Organic Carbon in % by weight I whole sample) 
of bituminous mixtures through time. 
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Fig. 18.6 Ternary diagram ( "saturates + aromatics" - "resins" - " asphaltenes" ) 
showing the gross composition of the dichloromethane extracts of the Kosak 
Shamali archaeological bitumens. 

Table 18.3 Content and composition of the dichloromethane extract. 

sample 
number 

1362 

1383 

1384 

1395 

1380 

1381 

1376 

1377 

1378 

1379 

1375 

1385 

1386 

date 

Max 
5300 

5300 

5300 

5300 

5190 

5190 

5100 

5100 

5100 

5100 

4940 

4550 

4550 

Min 
4900 

4900 

4900 

4900 

4800 

4800 

4700 

4700 

4700 

4700 

4550 

4260 

4260 

Average 

4800 

4800 

4800 

4800 

4800 

4800 

4350 

4350 

4350 

4350 

4050 

3550 

3550 

E O 
(%/sample) 

0.51 

13.04 

23.9 

34.5 

12.46 

11.65 

0.25 

0.09 

14.23 

7.36 

12.65 

9.01 

14.47 

Gross composition (latroscan) 

"sat" 

3.6 
7.5 
2 
4 

5 
6.5 
2.8 
2.5 
4.7 
2.6 
3.4 
4.4 
5.1 

"aro" 

6.1 
7.8 
5.8 
4.3 
7 
7.3 
5.6 
5.9 
5.4 
9.2 
10.2 

5.7 
5 

"pol" 

90.3 

84.7 

92.2 

91.7 

88 
86.2 

91.6 

91.6 

89.9 

88.2 

86.4 

89.9 

89.9 

Gross composition (MPLC100 

+ precipitation of asp) 

"sat" 

7.4 
4.4 
1.8 
3.9 
5.2 

3.2 
1.2 
4 
4.1 
2.3 

"aro" 

8.4 
6.1 
2.1 
3.8 
5 

3 
5.5 
7.8 
4.2 
3.5 

"res" 

30.7 

19.1 

15.9 

18.7 

24.2 

17.3 

36 
33.2 

18.6 

17.3 

"asp" 

53.5 

70.4 

80.2 

73.6 

65.6 

76.5 

57.3 

55 
73.1 

76.9 

isotopic data on 

asphaltenes 

6"C 

-27.7 

-27.8 

-27.9 

-28.1 

-28 

-28.3 

-28.3 

-28.2 

-27.7 

-28.2 

-28 

5D 

-54 
-54 
-58 
-58 
-67 

-63 
-63 
-58 
-65 
-65 
-63 

5JJS 

-5.6 

-6.2 

-5.8 

-0.9 

-0.9 

3.7 
4.9 
-5.9 

3.6 
-2.3 

Significance of abbreviations: EO = Extractable Organic Matter by dichloromethane (in % by weight / bulk sample); "sat" = "saturated hydrocarbons" in % EO; "aro." = 
"aromatic hydrocarbons" in % EO; "pol." = "polars" or "resins + asphaltenes" in % EO; "res." = " resins" in % EO; "asp" = "asphaltenes" in % EO; S '3C = S13C in %o I 
PDB; SD = SD in %, / S M O W = S34S = 5 S in %0/CDT. 
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This reduction may be indicative of a possible 
attempt of optimisation by using less imported 
bitumen in the preparation. 

18.4.2 Gross composition of 
the dichloromethane extract 

As a follow up of the Rock-Eval screening anal
ysis, the samples are extracted with dichlorome
thane and this extractable organic matter ( = 
true bitumen) is subsequently separated into 4 
fractions ("saturates", "aromatics", "resins" and 

"asphaltenes") which are weighed. Gross com
position of extracts are calculated (Table 18.3) 
and represented in two ternary diagrams, one 
of which ("sat + aro", "resins", and 
"asphaltenes") being reproduced in Fig. 18.6. 

All samples fall within the area of archaeologi
cal bitumen as defined in previous studies 
(Connan and Deschesne 1996; Connan et al. 
1998). These gross composition properties con
firm that the extractable organic matter is bitu
m e n which has been biodegraded and oxidised. 
N o particular trend was noticed among 
samples with types. 

f3D(%/SMOW) 

Bichri 

Kosak Shamali 

Biodegraded + oxidised 

Sit* 

<5«C(/oo/PDB) 

-29 -28.8 -28.6 -28.4 -28.2 -28 -27.8 -27.6 

Fig. 18.7 Isotopic data on asphaltenes: 
diagram of SD against S13C of archaeological samples from Kosak 
Shamali compared to natural asphalts from Bichri and Hit area. 

18.4.3 Origin of the bitumen assumed 
by isotopic data on asphaltenes 

In previous papers we underlined that carbon 
isotopic value of asphaltenes (Table 18.3) pro
vide a reliable information on the origin of 
crude oils and asphalts for this parameter is not 
drastically changed by intense weathering proc
esses which modified the gross and the molecu
lar composition of archaeological bitumens. 

<5D (in %o I PDB) of asphaltenes is not a source 
parameter for this parameter is highly sensitive 
to weathering processes which affected the bi
tumen all along their history. This alteration 
entails a major shift of riD towards heavier val
ues which means an enrichment in deuterium 
as seen in Kosak Shamali samples (-54 < 5D< -
67 %o I S M O W ; Fig. 18.7). The occurrence of 
these heavy values agree with what was previ
ously found in archaeological bitumen from 
other areas and very recently in samples from 
Bahrain (Connan et al. 1998). Unbiodegraded 
crude oils accumulated in reservoirs at depth 
and natural asphalts, tar sands and oil seeps 
(Djebel Bichri and Hit; Fig. 18.7) do generally 
show much lighter values (-75 < (5D < -120 %ol 
S M O W ) . Consequently heavy values recorded 
in bitumen from this data set confirms that 
these archaeological bitumens are also deeply 
weathered oils, i.e. evaporated, biodegraded 

and oxidised. 

The plot of 3 ,3C (in %o I PDB) vs. 3D (in %o I 
S M O W ) of asphaltenes (Fig. 18.7) does show 
that natural asphalts from Djebel Bichri, which 
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Fig. 18.8 Isotopic data on bulk samples: 
diagram comparing S'3C values of archaeological bitumens (Hacinebi, Kish, Gawra, and 
Nuzi) to natural asphalts and oil seeps from Hit, Mordeh Fel, Gelsiyah, Ain Gir, Masjid -/-
Soleiman in Iran and Iraq (after Schwartz et al. 1999) 

were used as source of bitumen to glue flint im

plement on handle in the prehistoric sites of 

U m m el-Tlel and H u m m a l (Djebel Bichri 

area), were not exported to Kosak Shamali area 

between the V and IVth millennium BC. O n 

the contrary the famous Hit source, particularly 

traded within the Uruk period may possibly be 

present in the samples analysed. 

One should notice that the 3 C values of as

phaltenes recorded in both archaeological and 

geological samples vary between -28.8 and 

-27.7 %o I P D B , i.e. within a very narrow 

range of less than 1.5 %o I P D B . These results 

are fully consistent with what we reported in 

our previous papers (Connan 1988; Connan and 

Deschesne 1996; Connan 1999; Connan et al. 

1998) but contrasts with what was recently pub

lished by Schwartz et al. (1999). These authors 

report L5 1 3C values of bitumen samples between 

-10 and -28 %o I P D B (Fig. 18.8) and consider 

these values as those of the bitumen itself. This 

assumption is fully wrong for the bulk isotope 

composition, carried out on whole archaeologi

cal bitumen samples as done by Schwartz et al. 

(1999), does not provide 3 C values of the total 

organic carbon and more precisely of its bitu

m e n sub-fraction. In fact this bulk measure

ment gives only a 3 C value of the bituminous 

mixture which by preparation is a garbage-type 

sample composed of many components includ

ing mineral and organic ones. W e have already 

underlined that critical point when presenting 

the samples of this study. In fact their organic 

matter is currently a mixture of bitumen and 

vegetal debris (reed and straw) which often 

even contains carbonised matter introduced 

with ashes. In that respect, the bulk 3 C val

ues, measured on whole samples, cannot be rep

resentative of the bitumen alone. In addition 

bulk values are largely influenced by the miner

al matrix present and significant shift should be 

expected when carbonates are abundant. M a 

rine carbonates possess 3 C values around 0 

(Karhu 1999) whereas petroleum (crude oils, bi

tumen, and natural asphalts) values cover the 

-20 / -33 %o I P D B range (Clark 1999). Occur

rences of various mixtures of bitumen and min

erals, especially carbonates, are obviously ex

plaining the wide range of 3 C values 

published by Schwartz et al. (1999) in their ar

chaeological samples of Hacinebi, Kish, Gawra, 

and Nuzi (Fig. 18.8). O f particular significance 

is the wide range of 3 C values found in the 

The bituminous mixtures of Tell Kosak. Shamali - 2 9 3 
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Fig. 18.9 Carbon isotopic data from Mark 
comparison of S13C values measured on whole samples and asphaltenes: 
influence of the carbonate content on the data acquired on bulk samples. 

natural asphalt deposit of Hit (from -23 to -32) 
which contrasts with the narrow range (-27.9 to 
-28.3) observed in the asphaltenes from the 
same asphalt accumulation (Fig. 18.7). 

To get rid of any subsequent controversy re
garding our statement, dedicated experiences 
were designed to collect demonstrative proofs. 
Nine samples of bituminous mixtures from 
Mari in which the mineral composition was de
termined by X-ray diffraction were selected as 
test series. By chance X-ray analyses reveal a 
great variety of mineralogical composition 
among samples with bituminous mixtures ei
ther rich in quartz but devoid of carbonates or 
carbonate-rich. O n each sample we have meas
ured the 3 C on the bulk material as carried 
out by Schwartz et al. (1999) and on the asphal
tenes as processed in our approach. The ob
tained data, gathered in Table 18.4, are present
ed in Fig. 18.9. These results fully confirm what 
was expected. First of all the 3 C values meas
ured on bulk samples are directly related to the 
amount of carbonate end especially of calcite in 
the present case history (Fig. 18.9). Occurrence 
of large percentages of calcite ( 3 C around 0?) 
should be shifting the bulk values towards 
heavier ones. This trend is indeed recorded 
herein for values move from —29 to —21 %o I 
P D B when the % of carbonates or calcite (not 
shown) increases (Fig. 18.9a). O n the contrary 
3 C values of asphaltenes (Fig. 18.9b) are inde
pendent of the mineral composition and cluster 
within a narrow range which clearly indicates 
that the bitumen of Mari is likely originating 
from Hit. This pre-conclusion has indeed been 
corroborated by taking into account molecular 
data on biomarkers (Connan and Deschesne 

2003). 

Table 18.4 Bituminous mixtures from Mari (Syria): 
Isotopic data (SD and S13C) on whole samples and their asphaltenes and mineralogical composition of bulk samples. 

archaeologi 

cal number 

92 
97 
102 
89 
90 
99 
100 
94 
96 
98 

Archaeologi 

cal 
Campaign 

Mari 87 

Mari 87 

Mari 87 

Mari 87 

Mari 87 

Mari 87 

Mari 87 

Mari 87 

Mari 87 

Mari 87 

Average 

date 

2400 

2330 

2330 

2100 

2100 

2100 

2050 

1750 

1750 

1750 

asphaltenes 

S"C 
28.3 

28.3 

28.2 

28.0 

28.3 

28.0 

28.2 

28.2 

28.0 

28.1 

5D 
62 
56 
49 
60 
67 
71 
78 
59 
69 
47 

whole sample 

%carbon 

38 
25 
32 
24 
20 
27 
44 
23 
40 
25 

5"C 
27.2 

22.5 

23.9 

22.5 

28.3 

23.2 

27.8 

26.5 

25.4 

23.6 

mineralogical composition (X-Ray diffraction analysis) 

quartz % 

8 
11 
5 
6 
96 
9 
7 

56 
9 
6 

calcite % 

38 
46 
57 
60 
0 
44 
35 
11 
41 
36 

dolomite % 

2 
10 
3 
7 
0 
8 
1 
1 
5 
4 

gypsum % 

1 
1 
1 
1 
0 
1 
4 

0 
1 
0 

felspars % 

2 
5 
1 
1 
1 
1 
1 

3 
1 
3 
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Fig. 18.10 Isotopic data on 
asphaltenes: 
diagram of S'3C against S34S of 
archaeological samples from 
Kosak Shamali compared to 
natural asphalts from Bichri, Hit 
and Samsat. 
Significance of abbreviations: 
black circle = Hit natural 
asphalts; white circle = Kosak 
Shamali bituminous mixtures; 
black cross = Samsat solid 
bitumen. 
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To complete the series of genetic parameters, 
isotopic data on sulfur ( 3 S in %o I C D T ) has 
been collected on asphaltenes. The results are 
presented in Fig. 18.10 by comparison to re
gional references on Hit and Bichri. As previ
ously noticed, the Kosak Shamali samples are 
not showing any correlation with the Bichri bi
tumen but many samples display 3 S values 
which falls within the Hit range. Some samples 
(n°1378, 1379 and 1385) occupy an intermediate 
position between Bichri and Hit. Obviously at 
least two main families are occurring among 
the bitumen of Kosak Shamali. They will be 
more precisely delineated by discussing the m o 
lecular chemistry in the next paragraph. 

18.4.4 Origin of bitumen based 
on sterane and terpane biomarkers 

"Saturates" were analyzed by GC-MS in order 
to examine sterane (m/z 217) and terpane (m/z 
191) patterns which are currently used to elabo
rate genetic parameters allowing it to differen
tiate various bitumen origins. 

As usual in archaeological bitumen, biomarker 
fingerprints display various degrees of altera
tion from almost unaltered patterns (state 3) to 
the most affected one which is ranked state 16 
in our alteration scale. At this highest level of 
alteration, both steranes and terpanes are signif
icantly altered but between state 1 and 15, ter
panes are preserved and may be used to define 
genetic parameters reliable to identify the ori
gin of the associated bitumen. A m o n g the sam
ples analysed, the sample 1385 is the only one 
that reached the highest degree of alteration, 
namely 16 (Table 18.5). Most samples exhibits 
states of alteration between 3 and 9 which cor
respond to a moderate biodegradation of 
C27steranes without alteration of terpanes (Ta

ble 18.5). 

Review of steranes and terpanes reveals two 
main classes of bitumen, which are presented in 
Figs. 18.11 and 18.12. 

-Type I is exemplified by the famous natural as
phalts of Hit in Iraq and by the sample 1380 of 
Kosak Shamali. Their terpanes are character-

ures of Tell Kosak, Shamali - 2 9 5 
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Fig. 18.11 Sterane (m/z 217) and terpane (m/z 191) patterns: 
comparison of a sample from Kosak Shamali (n°1380) to a natural asphalt from Hit (n"231). 
Significance of abbreviations in steranes : C21St = 5a(H), 14 0(H), 17 0 (H)-pregnane; 
C22St = 5a(H), 14/3(H), 17 0 (H)-methyl-20-pregnane; C22-4MeSt =C22-4methylsterane; 
C27Sdiast = C27S-diasterane; C27aaaR = 5a (H), 14a (H), 17a (H)-20R-cholestane; C28 
a00R = 5a(H), 14 0(H), 17/3(H)-20R-24methylcholestane; C29aaaR = 5a(H), 14a(H), 
17 a (H)-20R-24ethylcholestane; 32/6 C32hexahydrobenzohopanes. 
Significance of abbreviations in terpanes: 21/3 = C21tricyclopolyprenane; 23/3 = C23tricy-
clopolyprenane; 24/4 = C24 17, 21-secohopane; Ts = 18a(H)-22, 29, 30-trisneonor; Tm = 
17a(H)-22, 29, 30-trisnorhopane; 28a/3H= 17 a (H), 210(H)-3O-dinorhopane; 29a/3H = 
17 a (H), 21 /S (H)-norhopane; 29 /iaH = 17 0(H), 21 a (H)-norhopane; 3O0aH = 170(H), 
21 a(H)-hopane; 3Oa0H = 17a(H), 210(H)-hopane; 31a0HR+S = 17a(H), 210(H)-
homohopane 22R and 22S; 35a0HR+S = 17a(H), 210 (H)-pentakisnorhomohopane 22R 
and22S. 
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ized by low amount of the tricyclopolyprenanes 

(21/3, 23/3, 24/3, etc.), a moderate amount of 
gammacerane and a very high T m to Ts ratio. 
Their steranes are dominated by C27-C29 regu
lar steranes with almost no C27-C29diasteranes. 
One should notice that the archaeological sam
ple is slightly different from the natural asphalt 
reference for its C27regular steranes seems to 
have been slightly lost by biodegradation and/or 

evaporation; 

-Type II is represented by the Samsat solid as
phalt and by the sample 1378 of Kosak Shamali. 
Their terpanes do show a significant contribu
tion of the tricyclopolyprenanes family (21/1 to 
29/3), an enhanced concentration of gammacer
ane and a slightly reduced T m to Ts ratio. 
Their steranes exhibit a reduced amount of reg
ular steranes and the occurrence of C27diaster-
anes. Again C27regular steranes are slightly bi
odegraded and reduced. 

In relation to these most striking molecular fea
tures which differentiate sterane and terpane 
patterns of type I and II bitumen, specific ratios 
were calculated and listed in Table 18.6 in 

which results from Djebel Bichri, Samsat and 

Hit were also added. 

Plot of regular sterane compositions in a terna
ry diagram (% C27a/3/?, % C28a/9/3, and % 
C 2 9 a/9/3; Fig. 18.13) show the following 
features: 
all samples from Kosak Shamali fall within the 
area defined by the Hit samples but are not fit
ting with any samples from Bichri. Bichri sam
ples move within the ternary diagram accord
ing to their degree of alteration. Moderately 
biodegraded samples are depleted in C27 ster
anes. Samsat, represented by a unique sample, 
is close to the Kosak and Hit area. 

Consequently the sterane distributions of Ko
sak Shamali samples appears as consistent with 
the Hit ones but are quite different from those 
recorded in Bichri and to some extend in the 
unique Samsat samples. Therefore other molec
ular parameters should be examined to try to 
refine the differentiation of samples. 

Specific molecular ratios, considered as good 
parameters to differentiate bitumen from dif-

Table 18.5 Summary of the characteristic properties of steranes and terpanes: evaluation of the degree of alteration 

sample 

number 

1375 

1376 

1377 

1378 

1379 

1380 

1381 

1383 

1384 

1385 

1386 

1395 

steranes 

C21-C22 

present-
altered 

slightly altered 

slightly altered 

slightly altered 

slightly altered 

slightly altered 

slightly altered 

slightly altered 

slightly altered 

absent 

slightly altered 

slightly altered 

C27-C29 

slightly altered, 
less C27 

unaltered? 

unaltered 

unaltered? 

slightly altered, 
less C27 

unaltered? 

slightly altered, 
less C27 
unaltered 

unaltered 

altered- no 
regular steranes 

slightly altered, 
less C27 

unaltered? 

C29 <ma R 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

diasteranes 

C27-C29diast 

absent 

absent 

absent 

present 

present but low 

trace 

trace 

trace 

trace 

extremely abundant 

trace 

trace 

terpanes 

tricyclopolypr. 

present-trace 

trace-slightly 
altered? 

trace-slightly 
altered? 

abundant-slightly 
altered? 

present-altered 

present-slightly 
altered? 

present-slightly 
altered? 

present-trace 

present-trace 

abundant -altered 

present 

trace-slightly 
altered? 

C27-C35Hop. 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

unaltered 

altered? 

unaltered 

unaltered 

degree of 

alteration 

9 

3 

3 

3 

9 

3 

9 

3 
3 

15or16 

9 

3 

Significance of abbreviations: C21= C21 Sterane = 5a (H), 14 0(H), 
C27-C29steranes; C29 a a a R = 5 a (H), 14 a (H), 17a (H)-20R-24 
C35Hop. = C27-C35Hopanes. 

170(H)-pregnane; C22 = C22sterane = 5a(H), 140(H), 170(H)-methyl-20-pregnane; C27-C29 -
ethylcholestane; C27-C29diast = C27-C29diasteranes; tricyclopolypr. = tricyclopolyprenanes; C27-
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ferent origins were selected for a comparison of 
samples. They are reproduced in Figs. 18.14 
and 15. Fig. 18.16 offers a cross plot between 
molecular and isotope data. As references, data 
on Djebel Bichri, Samsat and Hit natural as
phalts were also included. 

In Fig. 18.14 (GCRN/C30a/3H vs. Ts /Tm), 
most samples fall within the Hit area but three 
of them (n°1378, 1379 and 1385) approach the 
area defined by Bichri and Samsat asphalts. In 
Fig. 18.15 (27Sdia / 29 a a a R vs. 23/3 / 24/4) the 
same three samples (n°1379, 1378, and 1385) are 
in the neighbourhood of Samsat and Bichri as
phalts again but the previous group, ascribed to 
Hit, is split into two subgroups, one being still 
within the Hit zone. Comparison of molecular 
(Ts/Tm) vs. isotopic ratio ( 3 C of asphaltenes) 
in Fig. 18.16 clearly show that Djebel Bichri bi
tumen is not present among Kosak Shamali 
samples. If six samples are again located within 
the Hit area some others (n°1384, 1383, and 
1375) are appearing in the northern Iraq zone. 

18.5 Discussion 

The identification of the source of bitumen is a 
very difficult task in this part of the world for 
low molecular contrasts are observed between 
some oil seeps and natural asphalts from Hit 
and northern Iraq. Isotopic data on asphaltenes, 
fortunately, help to draw some conclusions but 
overlapping may also exist. In addition the reli
ability of the classification still depends upon 
the amount of references analysed. Within one 
oil seep location one should have access to sev
eral samples for it should be underlined that a 
bitumen occurrence at surface is not defined by 
a unique set of properties but by a spectrum of 
properties which is largely related to the degree 
of alteration of various bitumens at the 
collection site. T h e problem became more 
complicated when this geological bitumen is 
manufactured and incorporated in bituminous 
mixtures and submitted to weathering 
processes during its historical life. In particular 
w e are aware of the limited data available on 



Fig. 18.15 Molecular data on 
steranes and terpanes: 
plot 0f27Sdia/29aaaR vs. 23/3 / 
24/4. 
Significance of abbreviations: 
C27Sdiast = C27S-diasterane; 
C29aaaR = 5a(H), 14a(H),17a 
(H)-20R-24ethylcholestane; 23/3 
= C23tricyclopolyprenane; 24/4 = 
C24 17,21 -secohopane. 
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Fig. 18.16 Molecular data on terpanes vs. carbon isotopic data on asphaltenes. 
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Table 18.6 Selected molecular ratios measured on steranes and terpanes of bitumen from Kosak Shamali, 
Samsat, Bichri and Hit. 

number 

1375 

1376 
1377 

1378 

1379 

1380 

1381 

1383 

1384 

1385 

1386 

1395 

1680 
170 
364 
365 
374 
425 
429 
268 
16 
231 
233 
232 
234 
236 
135-1 

135-2 

Sample 

location 

Tell 
Kosak 

Shamali 

Samsat 

Bichri 

Hit 

date 

Max 

4200 

4500 

4500 

4500 

4500 

5100 

5100 

5100 

5100 

3900 

3900 

5100 

Min 

3900 

4200 

4200 

4200 

4200 

4500 

4500 

4500 

4500 

3200 

3200 

4500 

steranes and 
terpanes 

degree of 
alteration 

2 
1 
1 
1 
7 
1 
2 
2 
1 
16 
2 
2 

16 
11 or 15 

13or 15 
13or 15 

1 
1 
15 
1 
1 
15 
1 
15 
1 
1 
1 

Isotopic 

data on 
asphaltenes 

5"C 

-27.7 

28.3 

28.3 

28.2 

28.1 

-28 
27.7 

27.8 

28.2 

-28 
27.9 

27.9 

28.4 

28.5 

28.6 

28.8 

28.8 

28.8 

28.8 

28.2 

28.3 

28.2 

28.3 

28.3 

28.3 

28.3 

28.3 

S63 

%C27 

27.9 

30 
35 
25.6 

21.2 

26.1 

26.2 
27.1 

27.8 

24.8 

25.5 

22.9 

24 
25.9 

21.1 

8.5 
13.3 

32.9 

32.3 

29.3 

32 
25.6 

30.6 

24.2 

33 
35 
36 

S64 

%C28 

23 
22 
21 
30.2 

28.4 

26.3 

26.5 

22.6 

23.1 

26.3 

27.4 

24.1 

37 
32.3 

15.3 

43.2 

21.6 

36.4 

33.9 

24.5 

24.1 

29.9 

24.3 

26 
23.7 

20 
21 

S65 

%C29 

49.2 

48 
44 
44.2 

50.3 

47.6 

47.3 

50.2 

49.1 

48.9 

47.2 

53 
39 

41.8 

63.6 

48.3 

65 
30.7 

33.8 

46.2 
44 
44.5 

45.1 

49.8 

43.3 

45 
43 

S57 

27SDia/29 aaa R 

0.01 

0.05 

0.06 

0.19 

0.08 

0.04 

0.05 

0.02 

0.03 

3.59 
0.07 

0.03 

0.47 

3.3 
0.51 

0.13 

0.1 
0.48 
0.27 

0.34 

0.07 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.02 

the natural bitumen occurrences from the 
Samsat area, which is only k n o w n by one 
sample. Moreover numerous natural bitumen 
sources known in Northern Iraq have not been 
analysed yet. These present-day constraints 
lead to be critical about the data set and to let 
some question mark when necessary. 

According to what was presented it seems that 
we can say that: 

- the bitumen from Djebel Bichri has not been 
found among the Kosak Shamali bituminous 
mixtures. This feature is not surprising and 
may be explained by the nature of the bitumen 
occurrences. The huge accumulation of bitu
men, outcropping in Djebel Bichri, occurs as 
impregnations of quartz sand and are typical 
tar sands. Therefore the pristine bitumen out
cropping at surface is not a pure solid or liquid 
bitumen but an oil-stained rock. To export such 
a bitumen over long distance, one should trans
port oil-bearing quartz sands, which are heavy 
materials. In addition the bitumen should be 
extracted from the sand to prepare the various 
bituminous mixtures. These two major disad
vantages explain why the Djebel Bichri bitu
m e n has been discarded in Antiquity except 
during the Palaeolithic where the quantity used 
was very limited. 

The bitumen from Hit and northern Iraq flow 
at surface as oil shows. At Samsat the bitumen 
we analysed was occurring as a pure solid bitu
m e n filling veins. These adequate geological 
conditions favour the gathering of these bitu
m e n occurrences for export. The material is 
pure and lighter than a rock and could be easily 
incorporated to prepare required mixtures. 
These sources of bitumen are present at Kosak 
Shamali and we have split the samples among 
three sources as follows: 

Hit: sample 1380, 1381, 1376, 1377, and 1386, 
Samsat?: sample 1378, 1379, and 1385 
Northern Iraq? : 1383, 1384, 1395, and 1375 

These conclusions are not in agreement with 
those of Schwartz et al. (1999), which stemmed 
from analysis of slightly later materials at Haci
nebi. According to our experience based on the 
analysis of bitumen from several sites in the 
area including Hacinebi, Tell Sheikh Hassan, 
and Jerablus Tahtani, we have never seen so far 
bitumen from Iran (Gel Siyah and Sar-I Pol in 
Fig. 5 of Schwartz et al) or even from the Med
iterranean Lattakia source imported to this 
geographic area. The Mediterranean bitumen 
from Lattakia exhibits very specific geochemical 



Significance of abbreviations: %C27 = % 5a(H), 14a(H), 17a(H)-
20R+20S-cholestane/ total aaasteranes; % C28 = % 5a(H), 14a 
(H), 17a(H)-20R+20S-24methylcholestane / total aaasteranes; % 
5a(H). 14a(H), 17a(H)-20R+20S-24ethyl cholestane / total aaa 
steranes; 27Sdia /29aaaR = C27Sdiasterane / 5 a(H). 14a(H), 17 
a(H)-20R-24 ethylcholestane; 23:3 /24:4 = C23polyprenane / C24 
17; 21-secohopane. 29:5/29 a0H = 297s / 17a(H), 21 0(H)-3O-
norhopane; 28a0H = 17a(H); 210(H)-3O-dinorhopane; Tricyl / 
penta = tricyclopolyprenanes / pentacyclic terpanes; Ts/Tm = 18 a 
(H)-22, 29, 30-trisneonorhopane / 17ot(H)-22, 29, 30-trisnorhopane: 
GCR/3Oa0H = gammacerane/ 17'a(H), 21 0(H)-hopane. 

Tricyclopolyprenanes and terpanes 

Tt26 

23:3/24:4 

0.46 

0.66 

0.65 

6.1 
4.4 
2.4 
2.4 
0.55 

0.35 
5.6 
2.26 

0.8 
5.1 
5 
9.3 
9.2 
6.3 
10.1 

9.9 
10.5 

0.68 
0.5 
0.74 

0.75 
0.75 

0.73 

0.53 
0.57 

Tp2 

29:5/29a|i H 

0.06 

0.04 

0.05 

0.09 
0.11 

0.08 

0.09 
0.07 

0.06 
0.15 

0.1 
0.1 
0.13 
0.5 
0.12 
0.14 

0.15 
0.1 
0.1 
0.1 
0.12 

0.08 
0.08 

0.06 
0.07 

0.06 

0.05 

0.05 

Tp5 

28a|3H/Tm+Ts 

0.25 
0.21 

0.19 

0.1 
0.13 

0.2 
0.16 

0.23 
0.23 

0.01 

0.23 

0.29 

0.24 

0.08 
0.14 

0.19 

0.27 

0.01 
0.01 

0.16 

0.26 

0.21 

0.25 
0.22 
0.24 

0.2 
0.18 

0.2 

T32 

Tricycl/penta 

0.01 
0.02 

0.02 

0.18 

0.08 
0.08 

0.09 
0.02 

0.02 
0.41 

0.08 

0.03 

0.19 

2.01 
0.34 

0.19 

0.1 
0.29 
0.38 
0.4 
0.05 

0.03 
0.05 
0.04 

0.05 

0.04 

0.02 
0.03 

Tp1 

Ts/Tm 

0.11 

0.1 
0.09 

0.16 
0.15 
0.12 

0.13 

0.13 
0.12 

0.25 
0.12 

0.13 

0.32 
0.58 

0.28 
0.3 
0.31 
0.21 

0.19 

0.23 

0.18 
0.1 
0.14 

0.13 
0.12 

0.12 
0.11 

0.13 

Tp35 

GCR/30a|jH 

0.24 

0.17 

0.13 
0.53 

0.59 
0.29 

0.33 
0.21 

0.22 
0.63 

0.32 

0.22 

0.38 
2.6 
0.41 

0.66 
0.71 

0.51 
0.7 
0.7 
0.27 

0.23 

0.3 
0.23 

0.35 
0.18 
0.14 

0.15 

properties (Connan et al. 1990a, 1990b) which 

was not encountered yet in the Hacinebi-Kosak 

Shamali area. According to our present knowl

edge, the use of this bitumen source has been 

restricted to Mediterranean local sites, i.e. in 

Ras-Shamra-Ougarit and its harbour: Ras Ibn 

Hani. 

18.6 Conclusions 

The geochemical study of 13 archaeological bi

tuminous mixtures from Kosak Shamali has 

shown that all samples are true archaeological 

samples which were prepared by mixing bitu

m e n with other materials: vegetal debris 

(straw?), quartz, clay, etc. N o geological sample 

was present among the samples analyzed. 

Analysis of the bitumen quantity reveals that 

the mixtures are quite typical of what is cur

rently seen elsewhere in other excavations of 

the Near East. The detailed examination of the 

sample set indicates that several recipes were 

used namely: bitumen + quartz + clay (?), bitu

men + vegetal debris + clay (?), and bitumen + 

vegetal debris + quartz + clay (?). In the interi

or of potsherds, the mixture identified is bitu

m e n + quartz + clay (?). It seems that the 

amount of bitumen has been reduced through 

time and that change seems to have been insti

gated in an attempt to optimize the mixture by 

using less bitumen. 

The detailed geochemical study using molecu

lar and isotopic data has suggested three possi

ble sources of bitumen used in Kosak Shamali 

(Fig. 18.17). At first the molecular chemistry of 

steranes and terpanes suggested that two main 

sources of bitumen were present at Kosak 

Shamali. These two sources, both famous ones 

along the Euphrates, are Hit on one side and 

possibly Samsat on the other side. Cross

checking of molecular parameters with carbon 

isotope data suggested a third possibility, which 

is the asphalt oil seeps from northern Iraq. N o 

bitumens from the Djebel Bichri or Ras 

Shamra-Ougarit areas were found among the 

samples of Kosak Shamali. 

Assuming that our results based on the small 

sample size are representative, the source distri

bution appears to show a chronological pattern. 

Samples of the lower levels all indicate deriva

tion from northern Iraq, while the upper levels 

rather point to Hit and Samsat sources with an 

exception of a single piece from Level 1 (n° 

1383). This would open an array of discussions 

on the social relationship of Tell Kosak Shamali 

with other regions and its change through time, 

which will be discussed in the next volume. 
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Summary of the papers 
Yoshihiro Nishiaki 

This is the second volume of the research re

ports of Tell Kosak Shamali, the prehistoric site 

that the University of Tokyo team excavated in 

the Tishreen D a m Flood Zone of the upper Eu

phrates valley, Syria, between 1994 and 1997. 

The volume comprises eight papers concerning 

the technology and subsistence of the societies of 

the earliest Northern Ubaid to the Middle 

Uruk, accompanied with detailed documenta

tion of archaeological finds. Accounts of the 

flaked stone artifacts (Chapter 11), grinding and 

ground stones (Chapter 13), bone artifacts 

(Chapter 14), and other small finds like 

ornamental and administration pieces (Chapter 

15) are given, together with results of the 

analysis of botanical (Chapter 16) and faunal 

remains (Chapter 17), and source identification 

of obsidian (Chapter 12) and bitumen imports 

(Chapter 18). T h e following is the editor's 

summary of these chapters. A few comments 

are also made when appropriate. These papers 

cover nearly all the major finds except pottery. 

The latter and related objects will be presented 

in the next volume with general conclusions to 

be drawn from all the available data. 

Chapter 11 

Flaked stone artifacts represent one of the im

portant tools for the Chalcolithic communities. 

This chapter examined about 33000 specimens 

level by level to explore the chronological 

changes of the flaked stone industries in the 

Chalcolithic sequence. As a result, it revealed 

several elements of change. In the raw material 

exploitation, the predominant use of flint over 

obsidian characterizes the industries. The vast 

proportion of tools from all the levels were 

manufactured on locally available flint. Obsidi

an was utilized only sparsely, but it was more 

c o m m o n in the earliest Northern Ubaid levels 

and it diminished in relative importance over 

the sequence. In addition, the pattern of obsidi-

Volume II 

an imports also displayed a diachronic change. 

In most of the levels of the Northern Ubaid pe

riod, obsidian was basically imported in the 

form of finished products, but from the Post-

Ubaid onwards, it was brought in as cores and 

large flakes as well. 

Noteworthy changes of the flint industries were 

observed in blank production technology. Elon

gated blade blanks were more commonly pro

duced in the earlier Ubaid levels, with a tech

nology similar to the Halafian, but they were 

increasingly replaced by shorter flake blanks in 

the later levels. O n the other hand, in the Post-

Ubaid levels a small number of blades with a 

distinct form were introduced. These blades, 

generally known as Canaanean blades, were 

considered specialist products, indicating the 

emergence of a more complicated system of 

lithic production in this late stage of the Chal

colithic sequence. Typologically, the most char

acteristic tools of Tell Kosak Shamali are sickle 

elements that were attached to a handle with 

bitumen. They constituted up to half of the total 

flaked stone tools in the earlier Northern Ubaid 

levels, but their proportion steadily decreased as 

time went on for unknown reasons. Dominant 

tool forms in the latest occupations (Middle 

Uruk) were thus non-formalized flake tools 

such as retouched flakes, denticulates and 

notches. Similarly the morphological features of 

the sickle elements also exhibited temporal 

changes. T h e manufacture of blade-based 

elongated elements in the earliest Ubaid became 

less c o m m o n in the later Ubaid period when 

shorter elements with crescent or one-corner 

pointed shapes made on flakes took their place, 

and again blade elements came into c o m m o n 

use during the Post-Ubaid and Uruk stages. 

From these observations and others, this chap

ter suggests that the long sequence of Tell Ko

sak Shamali can be divided into seven phases. 
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T h e periodization, solely based on a lithic 
perspective, seems to well correspond to that 
defined by the stratigraphy as well as the 
architectural evidence (Chapters 3 and 4 of 
Volume I). The changes in lithic assemblages 
were interpreted as a complex phenomenon of 
changes in the social system, reflecting both 
indigenous industrial evolution and cultural 
interaction with contemporaneous communities 
mainly in the south. 

Chapter 12 

The amount of obsidian introduced to the 
settlement was small, as noted above, 
comprising less than a few percent in all the 
levels. In Chapter 12, a trace element analysis 
using the ICP-AES method was carried out on 
nine samples, with a result showing that most of 
the obsidian was imported from either the 
Bingol or the Nemrut Dag areas in southeast 
Anatolia. While these sources are ones which 
have been commonly identified at other related 
Chalcolithic settlements in inland North Syria, 
the existence of one sample from Cappadocia, 
Central Anatolia calls for our particular 
attention. The sample was from the earliest 
stage of the Ubaid occupations at Tell Kosak 
Shamali, Level 14 of Sector A. The associated 
lithic assemblages and architectural evidence 
from this stage contained elements probably 
surviving from the earlier Halafian entity in 
this region (Chapter 11; also see Chapter 3 of 
Volume I). In that respect it is interesting to 
recall that, as recent analyses at Tell Halula and 
Dja'de Mughara show, the obsidian sources in 
Central Anatolia were equally important on the 
Upper Euphrates during the Neolithic and 
Halafian periods. T h e social relations for 
obsidian supply in the earliest Northern Ubaid 
may also have differed from that of the later 
periods, although the small sample size so far 
analyzed precludes a final conclusion. 

Chapter 13 

The Chalcolithic inhabitants of Tell Kosak 
Shamali widely exploited rich stone sources in 
the Euphrates valley. They manufactured a 
large variety of grinding and ground stone tools 
from sandstone, basalt, limestone and so on, all 
readily available nearby the settlement, leaving 

a large collection over 3000 specimens that 
outnumbers most of the collections obtained to 
date from other Chalcolithic sites in North 
Syria. Chapter 13 documented the inventory of 

these tools from morphological and functional 
points of view. 

Grinding and ground stone tools were 
obviously produced for various purposes. 
Besides grain processing tools well known at 
numerous other Chalcolithic sites, craft 
working and even hunting tools were also 
manufactured. Perhaps most intriguing among 
these were tools considered to have served for 
pottery production. Their common occurrence 
is not surprising, however, for pottery 
workshops were repeatedly identified in several 
Chalcolithic levels of the excavated squares 
(Chapters 3 and 4 of Volume I). The possible 
pottery production tools included those for 
surface treatment (polishers, grinders and 
smoothers), pigment preparation (pounders, 
pestles, smearers, mortars and palettes), and 
securing/painting pottery (anvils and "turning 
tables"). While tools made of other materials 
like wood and clay must have been utilized for 
similar purposes, this chapter demonstrates that 
particular kinds of stone tools made up an 
important part of the potters' tool kit in the 
Chalcolithic period. T h e frequency and 
typological variation of these tools likely reflect 
technological changes in pottery production. 
For example, the relative occurrence of pigment 
preparation tools closely correlates to that of 
painted pottery; it sharply dropped in the Post-
Ubaid period, when painting became rarely 
applied in pottery decoration. This led to a 
suggestion that further analysis of these tools in 
combination with data from the pottery itself, as 
well as their spatial distribution pattern, would 
contribute to an understanding of Chalcolithic 

pottery manufacturing technology from a 

unique point of view. 

Chapter 14 

The Chalcolithic bone industry was described 
in Chapter 14. Tools made of bones including 
horn-cores were relatively rare in the Tell 
Kosak Shamali collection. Only 90 specimens 
were recovered. Most predominant were awls, 
followed by a much smaller number of needles, 



knives, spatulas, splintered pieces, a flesher, 
bone plates, tubes, debitage, a sickle handle, and 
an unidentifiable fragment. Several unmodified 
horns and antlers were also utilized as tools, as 
indicated by use-wear at their tips. F r o m a 
functional point of view, which is not based on 
experimental or use-wear analysis, these bone 
tools appear to have served mostly for domestic 
work. Indications of other purposes like 
ornamental (plates and tubes) and craft use 
(horns) are only sparsely present. N o hunting 
tools such as bone points are included in the 
present collection. 

The analysis in this chapter shows that bone 
tools from the earlier Northern Ubaid period 
display larger variations both in form and 
manufacturing techniques, many of which have 
close parallels at earlier settlements, even at 
those of the Neolithic period. The implication 
of the emergence of a more simplified industry 
in the Terminal Northern Ubaid period has not 
been explained well, but interestingly it seems 
to be a comparable phenomenon to what was 
observed above for the flaked and ground stone 
industries. 

Chapter 15 

Artifacts collectively described as small finds in 
Chapter 15 are composed of 180 specimens. 
They included spindle whorls of stone and clay, 
clay scrapers, clay disks, clay figurines, 
miscellaneous clay objects, seals and sealings, 
stone vessels, and ornamental pieces made on 
stone and bone. These objects represent sources 
of information concerning various facets of the 
daily life of the Chalcolithic village 
communities, from which insight into fiber 
spinning technology, pottery production, goods 
control practices, ritual activities and so on was 
obtained. They provided an idea even about 
riverine transportation, through a clay model of 
a boat discovered in Level 10 of Sector A. 

The description in this chapter incorporates 
discussions on two artifact classes, the spindle 
whorls and seals/sealings. The metric analysis 
revealed the increasingly more common use of 
lighter spindle whorls from the later phase of 
the Late Northern Ubaid, which was 
interpreted as evidence demonstrating the onset 

of substantial production of wool that probably 
required spinning of a finer yarn. This 
interpretation is apparently in accord with the 
results of the faunal analysis (see below), which 
also points out the increase of wool production 
from the same period. 

Four seals and seven sealings were discovered at 
Tell Kosak Shamali, mostly in two particular 
contexts: the burnt building of the Early 
Northern Ubaid (Level 10 of Sector A), and the 
Post-Ubaid workshop (Level 5 of Sector B). 
Examples from the Ubaid burnt building 
consisted of one stamp seal and five sealings, all 
situated close to the entrance of the storage 
building complex. The sealings, with traces of 
coil baskets, did not show an impression from 
the associated seal. A consequent suggestion of 
this is that the circulation of the sealed material 
was directed out of the settlement or at least out 
of this building complex. The seals from the 
Post-Ubaid workshop, dating to the end of the 
5th millennium BC, unexpectedly included a 
stone cylinder seal with a geometric design. 
Although the excavators claim its discovery in a 
primary context (Chapter 4 of Volume I) and 
this chapter sought a proper time-space position 
in the Mesopotamian chronology for this very 
early "cylinder seal", the possibility of its 
intrusion from an upper layer cannot be ruled 
out. The remaining pieces are two flat bead-like 
stamp seals and one sealing. A comparison with 
the Ubaid specimens disclosed an interesting 
contrast. T h e existence of two seals in a 
restricted context as opposed to one in the burnt 
building, may hint at the involvement of more 
than one person in managing the circulation of 
goods. The sealing, bearing two impressions of 
a stamp, retains evidence of use of a shoulder of 
a jar, instead of the coil basket noted for the 
Ubaid. According to the author of this chapter, 
these differences could be an indication of the 
emergence of a new administrative system in 
the Post-Ubaid period, when a well-organized 
pottery workshop that has no parallels in the 
earlier period came into use for the first time at 
Tell Kosak Shamali. 

The paper appended to this chapter reports on 
scientific analyses of three specimens from the 
Post-Ubaid and Uruk levels of Sector B: a 
small, highly polished stone slab (Level 2, 
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Middle/Late Uruk), an oxidized stone lump 
(Level 3, Middle Uruk) and a metal fragment 
(Level 5, Post-Ubaid). Through geochemical 
and archaeometallurgical analyses, these were 
identified as a piece of chalcedony, a hematite 
lump, and a fragment of copper, respectively. 
The chalcedony piece seems an unfinished bead, 
and the hematite lump is likely to have been a 
pigment for pottery decoration. The original 
form of the copper fragment is u n k n o w n 
because of its poor preservation. 

Chapter 16 

Chapters 16 and 17 dealt with organic remains 
from the Chalcolithic levels of Tell Kosak 
Shamali. Although water floatation was not 
employed for the excavations, thanks to fire a 
relatively large collection of botanical samples 
was recovered from Level 10 of Sector A. The 
remarkable architecture of Level 10 was a large 
burnt building, in which plenty of tools and 
daily commodities were preserved in situ. 
Botanical remains were abundantly present in a 
series of small, square rooms without 
recognizable doorways, best interpreted as 
storage rooms. Rooms 10A03 to 10A05 were 
rich with carbonized grain, which was stored 
either in pottery jars or clay structures. The 
analysis in Chapter 16 showed that the 
Northern Ubaid community handled wheat 
and barley separately but not e m m e r and 
einkorn: grain of e m m e r and einkorn was 
stored together in Rooms 10A04 and 10A05, 
while in Room 10A03 barley was stored without 
mixing with other species. In addition, the 
wheat was in the hulled state prior to threshing, 
while the barley was fully hulled and threshed 
before storage. 

Another contribution from the botanical study 
was the identification of two-seeded domestic 
einkorn in the samples, a cultivar thought to 
have been domesticated locally in this region 
during the late Neolithic but abandoned 
sometime before the Bronze Age. The Tell 
Kosak Shamali example filled a gap within this 
biological reconstruction, demonstrating its 
continuous cultivation as late as the Early 
Northern Ubaid period. 

The burnt building produced plenty of charcoal 

remains as well. Those from R o o m 10A03, 

believed to represent collapsed roof material, 
gave us an opportunity to reconstruct the 
building techniques of the Early Northern 
Ubaid period. Large poplar, willow and alder 
were used for roof beams while narrower 
tamarisk that was found only in the form of 
young branches was probably put to use to 
cover the spaces between the beams. Worth 
mentioning was the use of a certain amount of 
alder as well. Alder, not growing wild in the 
region today, may have had a different habitat 
in the Ubaid period, or have been exploited 
from driftwood on the Euphrates. 

Two groups of ash samples were also subjected 
to botanical analysis to investigate fuels for kilns 
in different periods. One was taken from a 
pottery kiln of the Early Northern Ubaid 
period in Level 13 of Sector A (Feature 1306; see 
Chapter 3 of Volume I), and the other one from 
Post-Ubaid pottery kilns from Levels 6 and 5 of 
Sector B. Whereas the former yielded no 
identifiable plant remains, the latter both 
contained fragments of glumes, stems and awns 
of cereals, indicating that chaff and straw were 
used as fuel in those kilns. The contrast, 
admittedly insufficient to be generalized, may 
have resulted from different ways of firing 
between these periods. 

Chapter 17 

Faunal remains studied in Chapter 17 came 
from Squares A D 5 , AE5, AF5, BD6 and BE7. 
These squares were selected so as to examine all 
the chronological phases of the Chalcolithic 
sequence, but unfortunately they contained too 
few materials from the lowest levels of the 
Ubaid period. Nevertheless the analysis 
provided important information as to the 
animal use in the late Early Northern Ubaid to 

the Middle Uruk periods. 

A large diversity of animal species was 
identified, consisting of not only domestic 
sheep, goat, cattle and pig, but also wild species 
such as gazelle, fallow deer, dog, red fox, equid, 
hare, bird, and possibly wild cattle and pig. 
Hunting of wild m a m m a l s , particularly 
gazelles, remained a steady practice throughout 
the periods represented, in addition to the 



husbandry that was more economically 

important. As no stone or bone arrows were 

recovered, stone sling missiles may have played 

an important role in hunting. 

Predominant in the husbandry system were 

sheep and goats, the former being more 

common. According to the preliminary analysis 

of the age profiles, secondary products, probably 

milk, were already exploited in the late Early 

Northern Ubaid period along with the tender 

meat. Secondary products appear to have 

increased in economic importance during the 

Late Northern Ubaid to Post-Ubaid periods. In 

the Uruk period the trend became even more 

conspicuous, when exploitation of milk and 

wool took the preferential status. T h e 

preliminary interpretation of the authors of this 

chapter, that Tell Kosak Shamali was not a 

simple "consumer" settlement at that time is 

one to be tested through further analysis of 

other related evidence. 

archaeological samples attested that bitumen 

from sources at Djebel Bichri, the closest to the 

settlement, was not brought in, but it identified 

three possible sources in remote regions: Samsat 

on the upper Euphrates in modern Turkey, Hit 

on the middle Euphrates of Iraq, and an as yet 

unspecified source in northern Iraq. T h e 

nearest one among these to Tell Kosak Shamali 

is Samsat, over 2 0 0 k m up the Euphrates 

watercourse to the northeast. Such long distance 

trade m a y have been facilitated by boat 

technology. The chronological distribution of 

the small set of data point to a trend that 

bitumen from the source of northern Iraq was 

more commonly introduced than the others in 

the earliest levels of the early Northern Ubaid. 

Further study is required to see whether or not 

this trend has archaeologically meaningful 

implications. 

Chapter 18 

Turning back to material studies, the final 

chapter of this volume referred to the use and 

the sources of bitumen, an exotic raw material 

for the society of Tell Kosak Shamali. 

Microscopic observation revealed that bitumen 

was mixed with quartz, clay, and vegetal debris 

prior to use, a c o m m o n procedure already 

k n o w n at other Chalcolithic sites in 

Mesopotamia. Pottery vessels were used for the 

preparation by heating, as evidenced by residues 

on the interior of some bowls. The resultant 

bituminous mixtures were then put to use either 

as a glue or waterproof agency for tools and 

other daily utensils. Most c o m m o n was their use 

for manufacturing sickles with flint blades and 

handles made of organic materials. Bituminous 

mixtures were also used to fix or waterproof 

mats/riverboats made of reeds. The discovery of 

a cache in Level 6 of Sector A indicates that old 

bituminous mixtures were carefully collected 

and stored for reuse, due to their precious 

nature for the Ubaid communities of Tell 

Kosak Shamali. 

Like obsidian, bitumen was imported to the 

settlement from restricted sources. The analysis 

of carbon isotopic data extracted from thirteen 
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j ii MI II JjL- cry-^ (_fJ> <<-«-ujJ 2 j I n • i t: j_J I J_,_a j j r„j 11 

d '• • j a **• J-J-a 4-J-UJJ 4 * I a C 1 - i V1j (J—aLS J S I"I i j j MI fl n 

.jjjjl, I ,!' .II d ...̂  i j - l j .Ii- I '.I..—- "• II c^j-''^ 4 

Cjj-JI rt-aJL) I jji-J cV " ' "* cf--" J J ' * I' cf-* '̂  - .' *' ' 

".cljjjl iift 7j) iLla l j <(jLuijy I cLii J_a I (| "if I j j C J J J 

_>SJ j j_a. Lj-L I ;• i I j i '• 11 &J-J-S JiLa. LJ-a—a Lj-a 1.1 -s "i i u I I J 

•Lj^jJ fj ̂ J j j j-J I SjJLa cL>S 

SjLcj 3 il if ̂ j-4 f- lj-il I J MI j (_fJ\ n MI I I J) ""•* J-
4 "7 J j - " 

(_yHa.3_c.ljjJ! 3 j I n r jlj_a_L_-l ^̂ J-C. J J-J j < Lia.jJ j-v-J I fLi-i 

. Sjji.Lil I ^yJI-n MI I I J jit 11 o_>JJl 

sLi-JI(j_a " —^ a ~ I I I .1 ' . 11 (j_o jjjjjl (_J-C LiL^aa. L^aj I j 

Jiai Lpl j T u i 1 0 A 0 3 "-SjJLl I J^ CJLJ-JJLJ lj . jjJiail 

j J_^XJ J,_a I • •< - Lva < LijJLl I i 45 MI L p - a ̂ j-j-l (_y.ll I J Ijl I 

•-•J- j<-J.I " a-^JI '_•;-" o_>-li cbla. , L - J I C^L_L-uU 

o L a L c j ^ eLLI jLa.j il . >~ a — I lj, j j ^ J I j 7. "i j-J a "1 ml 

6j.ji ,rJ I pLfijJaJ I >j ? .̂  C^aJ-. 'inil cA-^- cf"" '-<«'"11 

L J J - U a a 4_xJ)|_l jl -^ C 'l J < jl • LftLjU-i (_j-Lt jJlc (_S-JJ I 

cLla.C-iLaUjJI c-H.C-.LiL-il 2-,-kJL-lJ CJ-. I-.'. n.lLpV 

. lift Lj_aj_J ̂ j-S "^LL-I 

_a a 2 ,-.! , "• 11 I .I2_J I Luljj . 
•-.I-LJX ^ crj-^J-

UiajJI C-iljJlill Jila. JjJJj^ljJI •-aLi-^l cL>V jLajJI 

L a j ; 1 r, ,-,i •• •- II 6ift,rJ^a.l •< a I ~i-.ll cr-^UJ-^U--

. <-d-C jJLc (^il I j> 'I ̂  I I J-a.>J ,-. J n 1,1" ̂ 1 cU-3-^ f-l 

10 « "1 *> iJ (_S-JJ I JI jJ. I (j I r j "1 a "1 (j I ,_>-Caj »_>£ j cQ .''" I---
1 J 

£ jLa. J i V l ^^J-C jl .jin'inill -; jLa. Ljjjlj^ jLi_j J,L$ 

j-lc ^j-U I A L L k V I . 4_JJ I d j I c jJic ( ^ I " j '• JV I • »-- -

I (_JI JjJ-J^jJI Jl 1 l—a d I a j a J i MI n ^—fl I d *l 

j__ii J ^ MI 1 - 1 a j djjLi^ < J^LJ, I J •"' (jn nLaJ I 1 a IV I 4-iLfJ 

-f (-«->-?-=-cf-1 ^_l_i. J_5jJl-a 

6jN \ n <L_1jjuu tgJ I I JJb d al .T. "S | sj^, J_J . •" '. I | ̂  | r^, f-Cj-1 Li 

J-ubj^yJI ^jJL^ou cUa-ilMiftj( I <=>aJI J _ a 4 J_^JJI) 

" 1 '1 nj oj-jj (j_S I l a j £ j I I 11 (_j lj U ...V | a_l__J | n I j_a 

^-.111 ••-.<„jVJ .jj LBIJJI al .•^.•j
1" (_,"2 • •••ii •" -'-N " 

^ j j 'LLa.Vj (̂j-Lcl L S ^ ^ I LS_aJl^fJlaJI lift jL^ ̂ l 

or; « *'-« ij-c- 'jl-e-- '—1S J " cs---" g. -? - " - ̂  S ji l-i II t,ift ^y-i 

jy-SJ c/ » d *'jl 5 I I .A J -h Ol—l-oj ojj_a. J S MI 1 c^ "fc In 1 11 n 

j j 1» I I . >l * ~. A^l I j ,\ « (JJJLI-I (_JJC 1 ° ui& • 1 1 •« I I ojJJ-S 

J^ j J ^ 1 '^l I LH> SJJ "•»->" •< « ̂  '"» cr* Crr^1^ cf^ 

^gj | rr n I J j-aV I I j-ft < j-^a.V I ._i 'll 7. 1 f- j-iiaj-a I n | '1 n 

J 'I •"• 4_lJilj_a < njni j»LuLLI ̂ e^ '-* MI /_ya j-J^ I ( i t jLaJlcV I 

I <* J J_J • (_-> ~ • ~ . * "• (J n ->~ ̂ _lJ I a-ILaJ I d « . L . . M . J. • 11 

• - •»" (^Ll I J ^ L u J I J L J ] ,j_c L i j - t '6j-aJI ' 8 "^ j*l '-•"••• I 

I ift ̂ j-i i—Li jJ. I cS^j-l I * .'"' • '_''•» 11 Sj-j-a J^La. I j "• U -̂  >j . 

» L L L J j j ^ J i ^ J - c j-ij-a ji'n"1 iaojLaiLla.VI 6ift . J .^i II 

»l_1_aJi__Jl IjJvijja. . J j l •» II JJl_> La Sj-J-S J^La. J j Jja. (_g j IJ I 

J-ftl MI i ̂ J (gJI n in 11 (j i ri a J J ̂ _flj_o (_a -!-'•- j I a a Jjcui-a 

." a il ,,, | I ftj ', a I | ( i dj 1̂ •'• . 

16:JjuaiJI 

i_a_i 1 6 J - — a 11 j 15 cL-ail I 

CfJ't^-H 

"_ij .rit I I L J L S - J L I , 

•(_r*' " '" I' 3 ""*' i-M cf^ c> '"I ** ' I' <_gJ ">"*^ j "-!•» II J i ^ 

Lj-aljja "i ml aJj_j jiJ C L L L J I a • j L ~. I | d • I . r j) \^ a_£jj|_i 

" j n ^ »_al MI "i^l jLi Jj-jj-aJI J i A a i JJSJ .. ..'•.-. 11 A \\\ 

1 0 *t_ij m i l «_a.jjj <t_j_jl LJJ I C •!*'•« 11 (\_a I '• d ~ -. . ~ 

.A^LkiJI 

«LJ_I Jx ojLut. 1 0 d_jJJ_J | ^ OCJ l_J I " ijl aj I | I .I a J | 

jljilj CjljjVI (_j-a J - J J J J I (_$-Lc «_j_i jJic 'Jjj-». n a_a-^a 
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J -v L II ^ 1 -. a.j d .j -.-J I ,-.IJ,IV I S i . | ' „ A i l k i J ^ ,7i \ 3 in '"ijJJ J J^'MI 'i (ji_J-^ J'S M I I ̂  i i^VI j j IA->*I 

"Jja.j_a ̂  I L O J J L J j_a V I I ift < jLaJLl I Jj-fJ-l-J ** _' I " « .' j ml I n 

"•j " a 11 6 ift J^La. jjLjJ I Jj_a rr m i l I±I j -> i . h u l I J_*_i La 

15:J_uttiJI r^j"ia'ii-JJil • jl ̂ a II 3-fljja. J ̂  JJ.Jjljj I "JJjjJa^l,l\"i , „l 

OjljjVI AJ-g—I J - I * —. ~ I |j |__,| M I I J J J I Jj—a J_jJ_LI (• lĵ a.1 

^ SI II A _ _ J I j •!<- J I Li (_jJlJI 3 t 'null jljil J-J-aja. <1 ina'i jLaJLl I J>a I fl j I r I 'i I • /i-> (_fjJ I OiLajlulLi LdJa-jj j 

(jJI ij . ". 3 « L a 1 5 0 jj-a uJLlljJ 1 5 J . ^ i l l ̂  6j_±ij-aJI «. ftl m j . . . lift J ^ . ^ l i l l £ j j - " J I £ Jj-aj^jJI "-iLiaVLj 

J ? "~11 J ° J j * " "'l ** * ° f ,A"'J 3 <»j \* A 2 » '. .^ n .\lj-a cSj f'll j "*** II J ^ ^ jl •* ' II *_.''' 'r'"1 ̂  .' '*"' f-fr-8 cr^ 1 

ij_il ft HI ̂t ft < cĴ -ta-l I J)-o i_y=> b - 9 ^ ' C A - L J I U-° Ii • "I "̂  " < Oi-ja-l 'j • *J .' ft "• " ISJ^- ' J-"-1 *-4,a'J U-° c> nil -> 'i 11 

i »LLa. I - • I » • l~ j j»Lj_a. I i d ** j *• "' " d • "> • l~ j |j_a , d i 'i i U 

< I '• I j " (_ji» Ij-C. V •'• A j -> "i i n I a. In aj < <t_j j—a—a. (_y_j lj I 

^ a I I I A 'i A I -• I » i a -. _.. U I I jl A J ! -. -Jl Jj A d C j -, ,^ A 1 4 : c U f t j J I 

d_i_oj—J I al • a I I 4-a.jl AJj_i * "' J ' •'•' aj I » A I I j . 

LdJLijJa Jj-tj < • "I a '• 11 (_jj-jajaJ I j M I * 11 c£j-* C J I » aJlaJ j i n i l I J i L a . ̂ l Iri t 11 Jj_a ijj lj j V I 

j j J a < jLa-flJI L c L l ^ a m j in'i 11 J j j t 3 j'I""I (_sJ_c LjJjjJij cf^"" ̂ ' j ^ V l J J J 1 U ^ • ̂  4 J <<ni II ̂  ( 

&ift . rcJ I .. d_ij_!)l t MI 11 •-•! L.I .*:.". I |j <« M i A i ILi .•> J> -> "i 11 (^JS I j 11 II 'i ̂ 1 j I a C J L J lj J -> 11 JjjjJij r*LU-t Jj_« L 

JiLa. Jj_a <(_jj-d-jJ I J a '• I I J j-a. . - .1 . j l « ~ . I *•"• lj j all I -. U r d . L a 9 0 i al ,̂. "•< I A J ._--II ft MI 11 (j I ^ I ) J-^ 3-Cj n^i n 

4—ij i n 11 ̂ _i d . I c j_jjt cr'-LJ I Jj—a 9- j 'i I^I n i ijLaJ r Jj-aJ Lj-J-l ajj . j j L a — a JJJC 6 j L u £ Cli lj J 2 I 4_i_JI_c Q i j l S j .JoJLa 

.A^LLJLIIIO . L a ,,r.l L.'.j A ,u;.<l< ... .3 j .U. II j ;VI j, A Jal n r 

<.i In 9 I I Jj—a -• •! a . >A .* ̂  II I d_| I jl—l J - I A J^ S I II t 6j i n S n 

CIJLUJIJ J Jj n i<i i i J "">*• I I 'ift cf* oj i i i «~i 11 ..all I i a M - I J . I d "' ' ftLa J—i J ~>"i • •« • da I I Jj_a j i n S j nj_a—i_a J_i ...i_i j iLJI 

ij_il *-jJa /r»Ljja.VI < J jjJ.1 '—il ̂  I a '̂ y-a-LI I Jj_a cr>JCj-J-J ,•> "' (j"' Cj-aJ a "i ml iLd-LSLji j j j i "i *Jj-i a j JjJjJ« 6J-C ^j-Lc J J L C 

- •!< I 'a ̂ 1 •-- "• -I 'jlj~ ̂ j-Jjl" ' I 3-JJJIJJ --jd 1̂ 1 .f»Lla.Vl "-jjjjjl |_d_aljJal J ^ L J d J j (_sJ_t J - J oJ I j idiljjl-^ Luajl 

J^La. c.u«.1 -> " ml c f - ^ ' '—'I ̂ 1 *11 J)-a L j j j i a -~»I J jl_i_a JjjJ<4 i a i U j j-bj <Jjja.j J)-aj -i-l>ljil-^ Lj-a 1,1 TI'IMII <La_i_LJ 

lift j ,,„a"i Jj-Cajj < jja.l_U I ,1j it 11 "Jja.j.a 3-1^.3^11 3J-a.jil JJJI J_jLjJ I J-^LjJ I J j I ~" jl _-jl -- "• I I ̂ ^Lc j L a - l x V I 

• i—8j ir-il I 3 _'«_'«-> fi _''' M I " 3 j I nr ejjiJ c L J J <LJ I (_J-C j_aVI •-• » i -• "• ...I 3 , . L . I | c j lj jV I 6 ift Jjl j j - u <«>l J ̂  "i m V I 

j j m a'ill I iftj . j j l -KjJJa. J ji. j-aVl lift I_I I \n "i Lajjj LfLc 3Jj] Lj-jjJj .3_JJ__J.I J L a J i V L i M j a I I JJ-J-^ J^'".' 

g-a.lj)3 j n k t II L J U _ J I 3 _ U J | J J jcJLlJ j_a (J-S Ijj-j <d] JJ-J-J jl (rc-lil 4 • ̂-i 11 j • • j jl '-Vl) JA-J j-J-l ' J *» " c5 J ^ ^ ^-i-jLlaj 

û JLi ̂  ^ij_^JI jrL-Ul JLJJ^I ̂  JaJ ̂ _ia <(cU—VI (^j'ljjLj Lftjj-dJi jjLl j^Jj (j,jj_LJI) .J^JJI ^ 

• a j " a II aift 3 .^1 -: -.IjM I <• j **' - '• » I 3 • II -II »l U . 11 3 <-j A -> n 

•(> k « 11 Jj-a f^Ld-ui (jAij j j JJj-^ J-J-A-aJL 

" 7 ^ - " J fl-J-^l 5-«-Jjl ^j-Lc (_yJI n MI II j .^ a (Jj ^j-i j-ic ^ j j j ^ y i c J J G J . ^ a l l I l A ^ ^^.j-i j (_y.ll I r»LLL»JI 3__JjJj 

IcAJ-)-' -> n (jj "' » " ' n (_yJl c ^ l ^ - J ̂  ' " .'J « H *' ~> I iHiLt—lJa • «•••»". I I ,-.1 • '•a-j J < .̂. I | >• .- Jj_a 2 . . L I I o lj J V I 

(_yJI ft '" II 'J ,'t II 6j-l-fl (_yJI j^a.j_j c^il I jjjjall cLi-JI 4 i,7|- L f l a J j J x J I j - j < • I I ̂ 1 n A 11 O-J-JAJ I ojJla J^La-

_yJI J-^j-f cS-1-" J » '" !• lj '(A ^ L k i J I 1 0 3 _ J J _ _ J | ) j<. A\ ^ (_$Jla. ,LajJa jJl^] ..-•! '• L j - , . . . ̂ _ a LfjjLc jJlccS-H^^ 

3JJlaV I .-il'LU .(B f_I In a 11 5 3_jj__J|) Sssr II AJLjLa SjjJl AJLJ -J J,V I (_rla. C J - J j - t - U I Ajjji ̂  I JjJL-, ̂ ^JlJ I J-filjH 

•>̂ -aja.j f-Jja, Jj-a j jjjall ,1_i it II AjJla gLj-i Jj-a S J ^ ^ J | J^La. 3 Ul m i jJlj, I 3-d ",,,-, j j^Ja . 

• Jj_>j ̂  "• II J-J-i ̂  ft -> n cU-^-a y j - S I j J I r jJLd ij»Llai ^gil I j_aV I J J - J U J «(_yJI ft i7. 11 J_i_ 

. J ^ L u J I ci.11 i U J L J I I d j I r j-dJoJ ^yJJI ^ L l k V l Q I I ^ I I A A J £ j > a I in Li 3 ̂  il m n AjJbLkJI A ift Jjl A L J J J V I ^ . J " " " ^ 
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13:J____iJI 

j.ft» 11 JlvLa. (_yJI n MI 11 (j i/i a Jj J)LS MI j A ~ - ...I 

^_a a j i S i AjJlj "i I I A j L a - a J I j 'I ua-a • ••' -> '• 11 /_g. -v -v 11 

• f I '• • a I » j i m ' l i J-aLa . j i iS (JS MI i ij_)lj_aJ I (_Jjlj <ijo_j_a 

j i ill Jj-a 4-f J 1 1 1 1 Jj i Ii 11 C J I J J I J (_yja.jJ I Jj_o AJ,11 "i n 

J_3_^ jjLS .jJ I < v r - L U I j_a_aJlj C J J J L J lj ̂ j j I 

I jj 1 ̂ — ̂ —ILUI—ij <4 *i Inj'i in 1,1 <_jj-a Aj-ajj_aj I d ' 11 J j • ̂ j ' I 

<Lcj_aall A iftj 4 '1 if 3 0 0 0 Jj-a j-ii£l a •-"•"• 4 x j A a - a I c 

J,_aJaJ I diljjl C J L C J n 1 n 3 1 1 I Lc. JJ-*J I .-.i j 1 J)_a (JJ-*-^ 

(_gj 1 il I j nit 11 *_31j_a (_y_a I d ' f 1 a M I ^ (_yjJ I 3_1 j 1 il I 

C J I J J 2 I 6 J-ft Jjjj—. 1 O (J "i * I' Li j j-J-u ijl ft MI (c—uil—a—ll I 

•3 a 1 UjJ I j J<; ,7< 11 ,±.1 11 J ^ 3a.^.-,<l | 

Jj-aJoJI CjljJlj CS-^J-" *. *"r' »-» J-3 «_il £JJ-aj_i j d Ii J 

CjljjVl (_yJI S - i L i a y L . . C - I L J L C aJ-C 3 J • I "I I 3 j J -. -11 

I 11 J*N 111 1 I d •! c I '1 ij-xj "1 I I j 1 IJ j 111 <l ill t ft 1 4 In I ' J J I 

(p-Ja-^l J ' " « l ' 6-^-* cf-l' *T^'->-i t^-H^I J - 4 ^ cf"* 

C J I jJ I j L_SjjaJL <t l-i I ' J J I O J IJJ V I /> 1 1 ni'i a j <,. ml i l l I 

^ ^LaJlftiU ajLjj CjljjVl Aift j "I'SI L a j j j . ,1 J m II 

• jl i a II 3_cl "H,-, (^_» cj-a.li "1 ml Ldjl JJ-J-J (_j--ll I i-^iljjVI 

JLa. <_j| (_J_c iJyja.LaJI j_aVl_i (_jii_J O J I j jV I AJ-ft jj-dJaj 

J J S ' I n J s MI 1 jLa_aJJ J-cl •"• " A j-t (_Lc i_ij t "i 11 ij j a a 

^ ml 1 1 I I eg J 1 il I J lit I I AjJ-i ( J I JjJ»J OJI—1 j_ui A J-C (jj 

4 j 3 J ,n\ 11) I j _• * • j ' '• "• 11 *J <_y-U I c-iLL-jj-i I J_a 

Ld-aili'milAJ J n-,->!, | ̂  J^\\ <t=JljjVl CJ m i ( I * jlj I 

jLaJJ I ̂ rU 111 d jj...'. j 3-_̂ La. OJ Ijjl < jLa-il I 

oljjlj ,(|. it ',-.11 (_5j-ilj Jj-jaJa OjljJl .£_! 

'JjJjijJJ Cjljjl < JjjLft Jj <CjLaj_a) 3_j ,, _>V I JjljJl j n i i 

-aJjvZjIjJ) 

cxj_L!lllLi3__oLa.c-.ljjlj(jjljJVl <t_J-c j^bjj^jJjijjjLft 

.(« J I I J J O U 4j_,LJa 3JjLL» j J,IJJJLU) jLa-aJI ^^Lc A-CUJJIJ 

O-a.ll "1 ml 1 .M.-UIJ (j^JaJ I CLJ-° (_SJ^' J'j-° C>' ̂ J-^l (j-° 

O lj JLi (j-aLa. J .^a 11 I jjb Jj-U J ' «< (j il MI n Cjl J—a-C ^_il 

v-jljJl 3 rj A -. A J,..,! »|_ft tj-^. »_lJ-Jj-Ĵ  «< '1 J t n 3-jj -, -» 

. • -I - '• 11 (_gj 1 il I j m t 11 JiLa. cgj j-a-Lil I 

J-aVl lift .Lftjj-dJa j I j -C "• j CjljjVl Aift Jl S» Mil & j '•'• 

LcLl^a CjL-jJiJLi j_fJ-C Cjlj-b (_ŷ J I Cjlj-e-»-JJIc>--S-»-J 

<oLaA_, 3Ja-liji I o I j jV I j j4J= <JLii I c U e — cf^ • J1-*^! 

jj_i_jj 3_jj 1111 OJIJJVI 3_^|JJ IJ_C. d -'.I '• 11 3JjVl AX. 

Lj_a IjijJJ_UIV I Ĵ -a Jj-a.U I (_jJ-ajJ I a JMit'll I «-a J-i I jj_i <j1 

cUaill 3-jjLa.tJI SJjVl (jjl 3-JlLayi ,(.-.1; .L II jc^jj) 

(.^Lc^ij^Ja^l II j.. m a',aJ.(I pj^JI3j4 

ol Aj-ftLJa L4JI ,_J_c ,3_jj ->-,!! dJ^jVl djLcj 

(_sJ c f ^ ^ - 0 J J - 1 ^ i j " ^ * " ' c f ^ 1 " " ' - ? ^ I f L J O - A J 1 (_,-« a J-«Jua 

Aj 1/1I t 1,1 CjLcLajaJ I «—a al a ~. J r I a ~. j ifl '. . ̂  I | ,-•! .'.a*. 

• V > ^ ' cf* et'"-'''-) J^-^r1 J 

19-J-.II 

j J it I I aj (_jj I JJL-IJMI IJV I <(_i_a_£ I a .I ... j£ j I A< 

<-Jj 1 n 4 IMI '1 jj^i 1 , a I G J < A j 111 fi ciliL^ /«-3jJ I (jj L J - L L C 

g-jLjJ cjj-dJ=>I < 1 2 J n a 11 ̂ j-i . C J L j - u J I 3Jil_\ ̂ _a Sj •« • -

?\,\ i "1 ml—1 .-lJ '1 if » H I " I (_Lc aiJcgil I j UtaJll «—ijj J_J_aJ 

f-J (JL ,i ..I ijVI AJ! 1 1 f h t ft jjl,ICP-AES 3_L-jj-i= 

i ij 11 p IJ Jj j-aJ (jJaLj-a jl J j 1 1 1 Jj-a L a I Lftjlj • "• . ..I 

jjl m 1 I aift (_Lc 1—a j t '1 11 a j (>-a. (_ji . Jj-iiaLjVI (jj-iii 

<_5_Ha_aJI J - A ^ » J I (_J I j - ^ j G C-.I '. Inj '. , 1, n ̂  l i . m n 

• 4 Jl ft Ml I I I lj j_UI —l-blj I Jj ft ii I d 'f I a MlS Mil 1 I I I 

L. ...j I I ^ J J L J L ^ 3 a L "• I jj_tj .-.1 j • « 11 aift cS-1^-' c^-lj 

"'id' j»LaJlftVI <• '"•••• 1 j_aVI liftj Jj_»^aLjVI 3 a L '. A 

3 '• U j *..,. A lj_a »j_aV I C J J J I (_j_a I d j I r J J J I (_yjJ I < 3 "i it 11 

O J I J J V I .-.l«-j A -. A .A ̂ 1 k a l I 1 4 3_jj^,J I , jj_,t 11 A J J J I 

d j j L ^ 3_La.jJ I a if-j 3 L . -.J I | 3_jj|, A . J , I 3J Si \j 2_jj_-__J I 

•"• 'a • ̂ _jj I jicil 11 I I Jj-a Lj—11 J ft "ill I Jj-a J Ij-a J-C (_gj "11 1 

,11 J .^~a Ih 3 a L '• I I 0jjb (j-a J_ll 1,1 II l_siJ-aJI Jj-a. jj I Jj-o 

Jj_a J_j i 3J|_aJI aift ^yJ) .( I PjjaJI Jj-a 3 J n a II Lua-j| 

ajjua. j 3JjJLa. (Jj ,yJ> AjjajJI •JLJLUJIJ jJ I Cjj-fJol La_£ • j-^ j 

d a L ". A L . ,.j (^_j J J L J J 111 ijVI j J in n 4 j ft ft I IAJ! t al 

Sjjla J i U (_yJ_cVI oIj-aJI 3 a L \ I 3 , ,,. j IL. J j _ ^ L , V I 

igLc Jj .^-fcll ^jisjJLJ <L-LXI fi"i-^ VI OJ^L-^J I Jjl J r\ "I ^ 1 I ,j-G 

Lajj j ^ - J L I ^ I . , M I 1 j , t I I Aj-J-i J^La. J J L J J^u-ljV I 

Jjl J_a < 3 a i ^ U I C J I J "• a I I ̂  «_J_c C-i-jL-i La-C • - • a I ~. -̂  I 

jj-aj JjVl (_yjja. l d^ lllljJ.CAAJ^yjjl 1 1 1 l l A J I t , 1 3j_jjJ| 

J''I H '' (_yjl jjj^jj|3_j-AA J. 
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A h , n^Ji.aLft j-jJLJ^-U J j j JJLJJ-J-M.-.JVI jlj-fJ-AA.1 j-A_.a J J J C J - = W - J I j-fjLlJ J j - a ^ L U U j - a J I j-ft lift 

»lj J ' ...I. ' j jjl^.^yJI ft .i, II .1 i . t 11 5j-j_a C J L _ , J _ ^ c U - s L a jj-j-ajc AjJlJj(_yJI jj_»_j^iJI ^ - S J I I . ^ L A A - J I 

j < lj .d . j ••. ̂ -. 2 I-_, A 3 jl d •• ̂  a .-.I ? ' \ n< J,I_IJ-^AA-.JVI J J J J J gJjil Iijft (_yjii_.jaT.il CJIJI ftfegjja.lj «JjljJl 

J < - \ - A I ^ J - , , . 1 AJ .1 d jlj Laj '_•;' I I JJL-. La 31a.j_a J^J. SJLkj-a ^ 1 9 9 7 j 1 9 9 4 ̂ ^ 0_-^ Jr^J^ ^ L a . J^, 

.I__J1 AJ_±J-> (JJLsjj (_5jj lift .LJJJJJJ <(_yicVI CJIJ-SJ I c5J'j cf81>^•>^1-' J*LU <jl '^J' 

-.1 • '• a - II . (jJjLJJ >_il 1 a M I Jjl ft ". Jj_a i a II—j_i J • — ° 11 

CjljjVl • i "• • a j ,_ylc IjJo^ill j-j-tjJI Aj-Sj j-Aja-f L"> J (_yJLa_jJI ,1_i it II AjJ— J^La. 3_j J-AL-J I C-jLcLiaJI aLj-aj 

• •'••A'. 3 j \ a "i ._i j i Jj-a (_yjJ I J, IJ——J I Jj_a 3_jj 1111 J T H ^ cfl' ̂ ' ^ V r 1 ' o ^ "!>*' ̂ J ~>j' <L'-a-j-0 c f ^ J J^-^' 

_.Lij__ ^_i Lcj__i jJliC I C J J L S ,JlJ I 3 I •j L 11 J|___jJ I 3 j J -. -11 ̂ j I j j V I c ^ L S j J' —ti j-^ j aJ - ^ . H V I (_yIJJ J m a n 

-•I j '.a- • 3_d_jLi_A I j . j •• ,̂ ~. 3 j •• a -j j-SLJLI -1 J I t 11 ^yiJJI (13 J m a l l ) J, i In II AjLa-aj ŷ-a-jJI (11 cUaiJI) 

J-W-. J L _ j J I A •.*.-.I . .-. ...Ij , a U t j - a ^ a . j'.-^-ll (_$^.] Sj-JLua ^^JLI ^yjl 2_aL_yLj (14 C L A _ J U I) 3 j n In t 11 

^ j Ojj-dJa (_JJ—A 3 d^ Jj-aj . VjJ= j-——il Jl__j_l J_l Ijj_a i_il J I ftt IL. 3_5^Lc LdJ «JaJj jl 3_ij_,jJJ A j J t i n « In a JJla 

J .1 a ,i,\r i ... II j . , |_a ajJ-S (_J I f-̂ -j-J cf^-" "—'I—'JJ-U-" * .1 a . I | J_j_aj ^Jljj ( J I 3_aLjayLi (15 J ifti II) S-jjIjVI 

, i.i" '• I lj « J L _ j J I a iftj . j • A A (J_£_ii I d I JI • — '• I I Jj_a J J J A J I i* . aj-JLJj lj (1 / J nl a I I j 4 l ft In t I lj «l Til ill I 

L4J C-JJJI J .'..-•^-•llj-d j -.1 . ••< II Jl •-•• II ; . ...I • .(18 J m i l l ) jLSJI JIJJ'I mlj J J U inn.jVl 

i_iljj1 ̂  J "i .<-,"1 »l__j (j__J (_S-Lc J j — <(j_La. »l-1 i "1 ml 

j -^« 11 Jj-a *j La.V I 3-La.jj. | J^La. I J • a « "• J - J _ I 3_ij_a—> _j~« 1 3_aL_ I aj . J j m a I I a ifJ _ s J j l I (jn j i I "1 (_J-J I a 1 a 

•_.lj_Vl JjLs - J < - II _Aj-a. j^o Lai . ml 1 "i II U J 11II 3_aL£ L L J J I J ̂  U t J ._• I I 11 lift .Ajjj-_JI o l c o l a j l t ' l l 

J r '• I I plj-a.1 ,_y-ft (_yJI ft m II (j m a J j (_yJi 1 j 1 n' jjjjAV I d u a <«_. 3 U 1 'ijj. I jlj-Llj j L a _ J I l_C La 4_OLJJJ I ^^-LlJ I 

1 a lj" - I lj < jLiJ I ,_5_ijJa Jjj£ J -- '• I I ' 1 1 I d I • a j aj "' I I — jl " *' I I )<_a ̂ j L U I tjaJ I (_JJ f jjwajJ. I I ift 4 m al '1 n .1 "1 j 1 n 

(_yjj I 3_jj-,n.l I C-i IjjV I t ljja.1 f j n 1 n 1 a m'. (_yj I cL-a-j La .Li-jjJ AjJjjjJ. I _ > L a j L J . I Jj-a I Q 11 f J ifti'nn _yjJ I 

Jj_J . J-JVjJ I (-JI ft MI I I ' I •« I I i_.l_Jj_ui (_y_a I d _' I «• J — J C 

Jj-ajJ I j Jj-a ^—a j n n u n J S m 1 j ^ al I'I 1 C-j-La.1 Lftjl-Lcl 

• I did?' JI^La VLLJJIV 11 :cU»iJI 

CJI \ Uj ~i in [ I AjJi-a JiLa. 3 t M ,7, 11 _jljjVl JI_Liil I_a1 A—ljjl a_ftl J^-a 2 . \ . ^ I I 3_.j_a--JI (_y-5JJ I j \ " t "i 

V C J I J J I Jjjt AJLJ-C JJI_ ( L. ...j I | ijj jjl <LLa.j_a) 3 a-v^J 11 J ,^a 11 | j_Jj ^_a . ..I -v '• 11 _£j^a_JI j m t II Cjl-t n "i i n 

jl 3 "• \ ,.. M ,2 , "i .':, I I ̂  M aj I I J ~. . i w A r \j A\ . j ~ "• < I 2 ,j .,. j I " 2 .j ,,. , 2 '. • <- 3 3 0 0 0 (_yJ Ijja. 3_j_,ljJ _ u u 

J—ji. (_yjLc 3j_)j_a I_I I j 11 "i Ojj-dJa (J-jLajj J*\MI IJ . 3 A I "• ~. I | . . '. . ~ ~. I_c l_,1j_Ja (ill I I_I lj _i t "i I I Jj-C i a M I ^ 11 a-J-J 

(_sJjlj 3J_jj_k 3_. j i i jJa-a Jj_a 3 t ". m 1,1 Jl m "i 11 . J i "ill ^ . ..I - "• 11 ̂ j - - - II j m t II c M j - a J i U . 3_.j-a-aJ I oljjVl 

J^La. Lxj_±_i Jjal ._i i i m l ji-J. I Jl i it 11 ajJJi JiLa. i -jd la ^jijjja ( i j-J-iJ J-° (>* a —t cfLc I_LLU—J I aj <3 i i".'ilLij 

Jj-a J-J_J>1 jJa-3 I d I i n i-ili. I_I _i i jja.ljjl ' • • « ! ! Aj-li J,lj_aJI jja_. (_yic 'I A - > VI j_a.}Li .»LaJI JIjJL I jLaVn.il 

i-it 'im ^-J-jJ-a 3_jjlj J<, A, i j] J^Lft J*s I7I i Jj-LJI • j • j a AjJJLl I A ift J^ylL 3 j j -. - 11 CL> IJ jV I f\ 'i m"i ^ 0 - H ^ 1 

Jl m'ill j»l 1i"i i.il^Li,Lgj_a.1 Aj-a j < 3_j j-a_J I (JJUjJ I Jj-a C J I j jV I Jj-a XJ J .'̂  3 .' • " '• J1.' '_"".'j'^ 1 jja-a. j_a 3jjL5iLj 

• ̂ J J J' *J-^-*J ' .'." I' J-*-̂ 1 I-6 *-HJ> J^La. (_5j—. I aj_a AjLa-a. Jj—a I d * •'••-"• aj C J L I J i n 11 3_aL_ (_yJl 3-JJ i il I 

( j U j ,>J i -.,,,1 La IjjL. JJL. 1j,„ IJ V I Lai -3-JaII Jj IJ-^J I 

• (_5j—> 1 —jl—LOIJJ JiLa. Jj_aj c-il k i ^ Q I Aift JiLa. J^jj jASj a A I i-. ~, ...I J,l_; J < , | | ^J| n ,=;, 11 Jj it II C J L J J - O (_yj 

J m a J j (_y-a C-JL-IJ-KAJI J HI I I,|-| Jjl J m a II lift r j-H-J J j U ^ I "••••'' J £ " J a ~ j « *1 .-• m i n. \lj . L C J U J - ^ 

J n"it i^gill^ ima'ill lift .Ja-lj-a^-c—^yJI 4 n j m a"i JJ-\*J ^-S-Jj-^ — U j c f " "^»L%i»V'-?- o ' " J '' — ' L J ^ ^ ' J-1" I '"̂  
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L f l \ ft III (J)
 lr>* J-* 

L_ j j ^ . o i jj-J I ̂ Lct J-i a_,ji1 

^ I III ̂  'l I l (_5 J-&A—j l J lrf"H | | '-'* ^'J* ' ̂  ^ Jl-Vl I 

Jt^aJ I JLJ-^J J ( ,>LJ jULU I) 

J-J-a Jj_o i_jj_U_al 

(_^l J.7.J'I Jj.'dJiMJ-J 

J 
• ̂  il "IJ i n il ft j i iTijj 

j_iSjJa <L*_oLa. 

Y..Y 
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