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ABSTRACT

Many stone tools were found on a hill south of the Hor Al-Dalmaj which is located in the
central part of the alluvial plain of Mesopotamia, between the Tigris and Euphrates Rivers.
The types of rocks from which the studied stone tools were made are not found in the alluvial
plain, because it consists of friable sand, silt, and clay. All existing sediments were
precipitated in riverine environments such as point bar, over bank, and floodplain sediments.
The collected stone tools were described with a magnifying glass (10 x) and a polarized
microscope after they were thin sectioned. Microscopic analysis showed that these stone tools
are made of sedimentary, volcanic igneous and metamorphic rocks, such as: sandstones,
limestones, chert, conglomerate, rhyolite, basalt, mica schist, and quartzite.

The current studied stone tools were used by ancient humans as pestles, querns, scrapers,
and knives. The present study showed that these tools were transported from outside the
alluvial plain of Mesopotamia. A stone tool at the archaeological site of Al-Dalmaj indicates
that there were some trade routes that connected this site with its surrounding; in addition to
the economic, and that might occurred cultural exchanges during the Neolithic Period.
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INTRODUCTION
A stone tool is any tool that is made either partially or entirely out of stone. Most of the

stone tools are related to the prehistoric cultures in particular the Stone Age that are extinct
nowadays (Davidson and Nowel, 2010). Archaeologists often study the stone tools as lithic
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analysis, whereas Ethno archaeologists study the cultural implications of using and
manufacturing of stone tools (Paul and Karen, 2015). Throughout the history, ancient human
has used different types of stones to make a wide variety of different tools; such as arrow
heads, spear points and querns. Stone tools of chipped type can be made from aphano-
crystalline materials like chert, flint, chalcedony, obsidian, basalt and quartzite (Al-Ani, 1986).
This process is called “Lithic reduction”. More complex forms of reductions are blades that
can be changed to different types of tools like scrapers, knives, sickles and microlith (Internet
data, 2020).

The oldest discovery of stone tools belongs to the Lower Palaeolithic Period that were
studied from east central Africa (Coates, 1952), then they were transported to Asia and
Europe (Clark, 1961; Kottak, 2006) via Mesopotamia and other related areas during
Palaeolithic Period. Ancient human collected subrounded- rounded gravels from river
channels and terraces to prepare their stone tools (Waelkens, 1992). The mixing between
stone tools using for grain crop cultivation and herded of sheep may refer to end of Neolithic
Period (Bienkowski and Millard, 2000). Gravels and hard rocks are not available within the
Mesopotamian Plain where Al-Dalmaj site is located; because the plain is covered by
Holocene fluvial, deltaic, lacustrine and estuarine sediments, which comprises sands, silts,
muds and clays, they range in thickness from few centimeters to few meters (Yacoub, 2011).

This study aims to identify the types of the collected stone tools; their petrology and
functions which were found at Al-Dalmaj archaeological site in order to determine the source
area of the stones and the trade routes that were passed through the site; and also to estimate
the approximate age of the stone tools. Besides indicating whether the tools were transported
to the site or the stones which were used for the construction and stone tools were transported
to the site.

MATERIALS AND METHODS
Many stone tools have been found in northern Iraq (Braidwood and Howe, 1972), near
Haditha Dam at Wadi Al-Fihaimi and Baijan Island (Al-Ani, 1986), at the Western Desert of
Iraqg; near Tel Al- Nasr (Al-Zubaidi, 2012) (Map 1); as well as in Iran (Biglari and Shidrange,
2006), and the Arabian Peninsula (Smith, 2018).
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Map (1): Location map of Iraq (Encyclopaedla Brltannlca 2012), and shows the
approximate locations of some archaeological sites mentioned in the text
are added by the authors.

The locations of most of the archaeological sites have been chosen by the ancient human
depending on many aspects such as; when they provided essential daily needs of natural
resources like food, water, stones to prepare stone tools, building materials and protection
from any potential enemies (Eder and Patzak, 2004; UNESCO, 2008; WHC, 2008). Stone
tools are very common in the Iragi Western Desert, especially where the Umm ErRhadhuma,
Akashat, Dammam and Ratgah formations are exposed. This is attributed to thick beds and/ or
nodules of chert in the mentioned formations. For instance, Al-Bassam (2007) collected tens
of stone tools from Ga’ara Depression and surroundings within the Western Desert; and he
dated them as Palaeolithic age when ancient human used local chert to form various types of
tools and weapons.

Geology

Al-Dalmaj archaeological site is located within the fluvial plains of the Tigris and
Euphrates rivers that consist of silt, clay and very fine sand; with aeolian sand surrounding the
site as well as Hor Al-Dalmaj. Gravels and hard rocks occur in river and valley channels,
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surrounding the Mesopotamian Plain and are exposed as different stratigraphic units at the
Low Folded Zone and at the Western and Southern deserts of Iraq (Sissakian and Fouad,
2012). Therefore, the rock fragments and/ or gravels found in the site means they were
transported by ancient human. Structurally, the site is located in the Mesopotamian Zone;
without any surface structural features (Fouad, 2012). The site is located within marsh
sediments surrounded by sand dunes and flood plain sediments (Map 2).
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Map (2): Geological map of Hor (Marsh) Al-Dalmaj and surrounding (After Sissakian
and Fouad, 2012).

Topography

The Mesopotamian Plain is a vast low land, about 116000 km?, surrounded by Makhoul
and Himreen mountains at the northeast and east; Western and Southern deserts at the west,
southwest and south; Wadi Tharthar at the northwest and Arabian Gulf partly at the south.
The highest point is about 140 meters (a. s. I.) in Fatha Vicinity on the top of Makhoul
Mountain, whereas the lowest point is about 1 meter (a. s. I.) in the extreme southern margin
along the Arabian Gulf (Yacoub, 2011). Whereas, at the site, the elevation ranges from (13-
23)m. (a.s.l.). Within this wide and flat Mesopotamian Plain, tens of hills exist almost
everywhere with different heights (5-12 m.), they all are archaeological sites; locally called
“Jashan”, among them is Al-Dalmaj archaeological site (PI. 1).
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Al-Dalmaj Archaeological Site

Generally, the Mesopotamian Plain is considered as the cradle of civilization in which the
studied Al-Dalmaj archaeological site is located. The Mesopotamia witnessed great
civilization growth at about 6200-6500 years ago. The studied Al-Dalmaj archaeological site
is a hill with a height of about 10 m., and base diameter of about 1- 2 km., with a lot of
pottery and stone tools scattered on the slopes and surrounding area (PI. 2). It is located at the
south-eastern part of Hor Al-Dalmaj from where it was named. According to the documents
of the State Board of Antiquities and Heritage (SBAH, 2010), the site is related to the
Sumerian — Islamic periods and most probably was connected between many ancient towns,
such as: Ur at the south, and Babylon in the north. Ur, is located about 400 km. south of the
capital Baghdad (Map 3), known as the city of Sumerian civilization and home of profit
Abraham, has the first temples called Ziggurat of Ur that was built before more than 4000
years ago, which is still standing (Sissakian et al., 2015). Another ancient civilization to the
northwest of Al-Dalmaj Archaeological Site is Babylon, about 80 km south of Baghdad (Map
3).

Different stone tools in addition to pottery fragments are scattered on the surface of a hill
near Hor (Marsh) Al-Dalmaj. Ten samples were collected from the site and described; besides
measuring their dimensions and identifying their functions; these samples were also thin
sectioned and examined by polarized microscope, to identify their petrography, mineralogy,
rock name and provenance (Tab. 1).
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Map (3): Major archaeological sites of the Mesopotamian Plain showing some
archaeological sites and hypothetical extent of the Arabian Gulf ca.
4000 B.C. (After Pournelle, 2003).

To fulfill the aims of the current study, the following materials were used:
1. Geological maps of different scales.

2. Topographical maps of 1:100000 scale.

3. Satellite images.

4. Relevant published articles and books.

5. Reviewing SBAH's (2010) documents to determine the approximate age of the study site.

Many field trips were carried out to Al-Dalmaj Archaeological Site to achieve the natural
survey and sample collection. Ten samples of stone tools were collected, described and
thinned sectioned, then examined petrographically and mineralogically using a polarized

microscope to indicate the types of rocks from which the collected stone tools were made.

Location: The studied Al-Dalmaj Archaeological site is located near the Hor (Marsh) Al-
Dalmaj within the middle part of the Mesopotamian Plain, Irag. At the northeast is Kut City
along the Tigris River and at the west is Hilla City along the Euphrates River (Map. 4). The
coordinates of the studied Al-Dalmaj Archeological Site are: 32° 04' 31" N and 45° 36' 87" E
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Map (4): Google Earth image showing the location of Hor (Marsh) Al-Dalmaj and the
Al-Dalmaj Archeological Site.

Occurrence and uses of stones

The ancient human in the Mesopotamia have made many stone tools; such as pestle, quern,
millers and hand axe to use them for daily needs such as: grinding of wheat, hunting,
attacking animals, defending from enemies, using them as knives, colored stain and others.
Large numbers of stone tools were found at many archaeological sites at Mesopotamian and
surrounded areas, such as: Shanidar, Zawi Chemi, Karim Shahir, Jarmo, Tel- Shamshara,
Yarim Teppa, Tell- Satto, Al- Mugzaliya, Wadi Al- Fihaimi, Baijan Island and Tel Al- Nasr
(Map 1). Stone tools are made from many types of rocks such as: quartzite, limestone,
sandstone, gneiss, basalt, granite and chert, in addition to gravels (Braidwood and Howe,
1972; Al-Ani, 1986). From these rocks and gravels, many tools were manufactured like hand
axe, pestles, millers, querns, grinders and others. These stone tools were made during the
lithic Period by the ancient human (Al-Ani, 1986). The stone tolls with a lot of pottery
fragments are scattered over the slopes of the hill which represents the archaeological site and
near surroundings. However, the existing sand dunes (Map 2) have covered large parts
surrounding the site and may be hindering a lot of details of the site.

RESULTS
Provenance (Source area)

Ten samples were collected from the site and described; besides measuring their
dimensions and identifying their functions. The ten samples were also thin sectioned and
examined by polarized microscope, to identify their petrography, mineralogy, rock name and
provenance (Tab. 1).

According to the hand specimen and polarized microscopic study of the ten collected stone
tools, the samples include sedimentary, igneous and metamorphic rocks such as: fossiliferous
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limestone (mainly gastropods), quartzite, dolomitic limestone, basalt, conglomerate, rhyolite,
mica schist, sandstone, and chert (Tab. 1). The studied rocks were compared with the
surrounding exposed rock units and gravels of river deposits, terraces and alluvial fans to
estimate the source areas from where they were transported.

Table (1): Stone tolls: Description, dimensions, functions and rock name of the stone tools
collected from Al-Dalmaj Archaeological Site.

No. Description Thimansinn Functions Rock names
(cm)
Ithas low- middls hardnass; upper surfaca is ?ﬁnd{fdi:;d::giiﬂ?sﬁ Fossilifzrous
1  evenwith soms voidsrasultad from gastropod 12X9X3 & s lents limastona
chambars, while tha lowsr surfacs is uneven. P : (gastropoda)
P . Pastls or quarn usad for
p [Ttis veryhard stons andhaswideconeshaped, 1 5y 1] X § 5 grinding hard wild sesds.  Quartzite

the narrow end has convax surfaca.

Scrapar mayv be usad to

Itis very hard stons, one side is thick may ba canode et frunanimls Dulsdiic

3 usadasahandle, whilathe othersideis narrow 5.3 X 45X 45

like blads. leather. limastona
Pastle or grinder, may be
. Itis hard stons part orhalfof oval shape with . - <. - - - , usad for grinding hard wild
4 two flat sides. I3X3.5X4 seads. Basalt
Very hard stone, ons sids is thickmay bs usad Serapsr, may be usad to
5 asahandle, whils theotharside is narrow like 8.5 X 35X 3.3 removathe fat fromanimsls Conglomarats
blade. leathar.
Itis very hard stons, one side is thick may ba Knifs, may b usad for
6 usadasahandle, whilathe othersideis narrow 11.5X5.6X5  cutting meat and leather. Rhyolita
with sharp =nd but broken.
Pastlz or grindar, may ba
- Itishard stona part or halfof oval shape with - < < . < - » Usad for grinding of hard .
' two flat sides. 13XE65X2] wild seads. Andesite
Itis middlato hard stons, has almond or oval Pastle, may ba usad for  Fossiliferous
8  shaped,wide at the middle part and becomes 10X 6 X4 erinding of hard s=ads. limastona
narrow on both ands. {(nummulitic)
It is middle to hard stons, almond or oval 9X5X35 Pe];t‘liemma:];ll:te ";;e: foftt
9  shaped,wide at the middle part and becomas - - & & p.ants =9 Sandstona
saads.
narrow on both ands.
It has densa taxturs, conchoidally fracturad, S:::?-:rfzafyo]z: ::iﬁ;fs
10 high specific gravityandvery hard (hardnass = 5.5 X4 X 3.3 : 198.1;19{ Chert

7).

Description of the Stone Tools

The collected ten stone tools from Al-Dalmaj archaeological site are described hereinafter,
using hand lens and polarized microscope examination.
Fossiliferous limestone (Gastropoda-rich): It is a sedimentary rock composed of micrite
matrix, which includes gastropod and globigerinal foraminifera; in addition to voids. Calcite
cement was observed inside the gastropod chambers. Moreover dolomite rhomb’s is found,
which refers to late diagenetic processes (PI. 2). Such rocks most probably are derived from
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the Cretaceous and Tertiary rock units, which are exposed at the north and north eastern parts
of Irag.

Gastropoda

456758 9101112 =

Plate (2): Stone tools of fossiliferous limestone (gastropoda), calcite cement and voids
(left), thin section under polarized microscope (right).

Quartzite

Quartzite rock beds are exposed within the Khabour Formation (Cambro-Ordovicain) (Al-
Juboury et al., 2021) north of Irag, on the Khabour valley at Ora- Kaista anticline (van Bellen
et al., 1959; Jassim and Goff, 2006). Quartzite gravels of the Tigris River deposits and
terraces are derived from quartzite beds and were found near Qayara town, south of Mosul
city (size about 50 cm) and reached to Fatha gorge along the Tigris River (size about 20 cm).
Polarized microscopic study of thin section of this sample showed that the quartz crystals
interlocked to each other (P1.3) and became very hard so they were used most probably as a
pestle or quern at Al-Dalmaj Archaeological Site. Quartzite rocks were used during
Palaeolithic age to manufacture stone tools (Ebright, 1987). The sources of the quartzite
gravels or rocks were transported most probably from Fatha and Qayara, south of Mosul and/
or from its source area at Khabour valley.

Plate (3): Stone tools of quartzite (left), thin section under polarized microscope
(right), showing interlocking quartz grains with tangential contacts.
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Dolomitic limestone

It is composed of micrite, which is altered to microsparite and sparite in addition to some
pores (Pl.4). Pore shapes are like fossil traces; which may be resulted after dissolution of
fossils (moldic porosity). Dolomitic limestone is exposed at the southern and western desert,
west of Mesopotamian Plain, in addition to northeast, north, northwest of Mesopotamian
Plain. Dolomitic limestone as gravels were found within the Tigris River terraces south of
Mosul city and its tributaries such as: Greater Zab, Lesser Zab, Rawanduz and Sirwan rivers
(north and northeast of Mesopotamian Plain) which have high contents of carbonate gravels,
more than 70% of the rocks; and also occur within the BaiHassan Formation (Pliocene —
Pleistocene), represent about 30% of the rocks (Al-Juboury et al., 2001; Jassim and Goff,
2006). In addition to gravels of ephemeral streams on the east and west of Mesopotamian
Plain. Dolomitic limestone gravels were transported most probably from the river channel and
terraces north and northeast of the Mesopotamian Plain; or from ephemeral streams in east
and west of the Mesopotamian Plain to make a scraper and were used at the studied site.

Plate (4): Stone tools of dolomitic limestone (left), thin section under polarized
microscope (right), showing dolomitic limestone with common pores.

Basalt

Basalt rocks are exposed at small areas of the northeast Iraq (Buday and Jassim, 1987);
Harrat Al-Sham that extends from Syria- Jordan- Saudi Arabia (Ibrahim, 1993); northeast
Syria (Turkmani and Al- Shar’a, 2009); southeast Turkey and northeast Iran (Tehran et al.,
2010). The studied basalt is composed of glass, plagioclase feldspar, olivine, pyroxene and
magnetite, in addition to large voids up to 1.5 mm (PI. 5). Basalt of the northeast Iraq has low
hardness; therefore, cannot be suitable to made pestle or other artefacts. The collected basalt
sample was may transported most probably from Harrat Al-Sham source area or from Jordan,
which are very suitable for pestle and grinder; or from northeast Syria or southeast Turkey
there are many basalt stone tools (pestle and grinder) on Al-Dalmaj archaeological hill; they
are characterized by their gray or dark gray colors (PL.5).
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Plate (5): Stone tools of basalt (left), thin section under polarized microscope (right),
showina the main minerals in the basaltic rocks.

Conglomerate

It may be related to conglomerates of the Gercus Formation (Middle- Late Eocene) or
Kolosh Formation, which also contains shale, mudstone, claystone and sandstone. The Gercus
Formation is exposed in the Gercus region southeast of Turkey and widely in Iraq at the High
Folded Zone with thickness about 850 meters near Dohuk northeast Mesopotamia (van Bellen
et al., 1959); or may be related to the Dibdibba Formation (Pliocene — Pleistocene) or the
Hussayniyat Formation (Early Jurassic) west of the Mesopotamia Plain (Jassim, 2016). The
studied conglomerate stone tool is composed of chert granules (2-4 mm.) cemented by calcite
(P1. 6), and is hard enough to be used as a scraper.

Plate (6): Stone tools of conglomerate (left), thin section under polarized microscope
(right), showina chert rock fraaments.

Rhyolite

Rhyolite is extrusive igneous rock occurred in the north and northeast of the Mesopotamian
Plain as gravels within the Bai Hassan Formation (Pliocene — Pleistocene), channel deposits
and terraces along the Tigris, Euphrates, Greater Zab, Lesser Zab, Adhaim and Diyala rivers,
and also occur near the Iragi- Iranian borders (Jassim and Goff, 2006). Rhyolite rocks are
exposed at south of Turkey within Silvan Formation (Middle Miocene) and near Malatya,
southeast of Turkey, located near the Euphrates River’s tributary (Leo et al., 1978). The
studied rhyolite sample is composed of phenocrystalline (quartz and feldspar) and matrix
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(sanidine feldspar and glass) (Pl. 7). The studied rhyolite stone tool was transported most
probably from the nearby area of gravels occurrences of the channel deposits of the Lesser
Zab River or from the gravels of the Bai Hassan Formation to AL-Dalmaj site to be used as a
hand axe.

Plate (7): Stone tools of rhyolite (left), thin section under polarized

microscope (right).

Andesite

Andesite is exposed at the Zagros Belt in Iran and southeast of Turkey and occurs as
gravels within channel deposits of rivers and within the Bai Hassan Formation (Pliocene —
Pleistocene). The studied sample consists of feldspar, quartz and rare mica (biotite and
muscovite) (PI. 8). It is intermediate igneous rock originated from cooling of the magma. The
stone tool of the andesite was transported most probably from the channel deposits of rivers
and/ or the Bai Hassan Formation from northeast of the Mesopotamian Plain to be used as a
pestle at the studied site.

P

4 56759101

e

Plate (8): Stone tools of andesite (left), thin sectin under polarized microscope

Fossiliferous limestone (nummulite-rich)

Fossiliferous limestone beds are exposed at different areas west of the Mesopotamian Plain;
such as the Dammam Formation (Eocene), Euphrates Formation (Lower Miocene), and north
and northeast of the Mesopotamia Plain at the High Folded and Imbricate zones within
different geological formation (Sissakian and Saed, 2012), in addition to the gravels at
channel deposits of many rivers and streams located northeast and west of the Mesopotamian
Plain. The studied sample is composed of micrite and microsparite, contains nummulite (P1.9).
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The collected fossiliferous limestone sample was collected and transported most probably
from stream deposits west of the Mesopotamian Plain or from the other exposed area. The
sample has enough hardness to be used as a pestle or other artefacts in the studied site.

Plate (9): Stone tools of fossiliferous limestone (nummulite) (left), thin section under
polarized microscope (right).

Sandstone

The collected stone tool sample is composed of cross- bedded, medium to fine grained
sandstone (PI.10). Such stone may be related to the sandstone beds of the Injana Formation
(Late Miocene), which is exposed in Hamreen anticline and other folded areas northeast of
the Mesopotamian Plain and it comprises sandstone, siltstone and mudstone (Buday, 1980;
Jassim and Goff, 2006). The sandstone beds range in thickness from one meter to several
meters. The maximum thickness of the formation reaches up to 900 meters near Kirkuk City
(Jassim et al., 1984). The stone tool of sandstone sample (PIl. 10) was used as a pestle and
other stone tools at Al-Dalmaj site and surrounded areas of the Mesopotamian Plain.

456 78 91071

Plate (10): Stone tools (pestle) made of sandstone
Chert

The main sources of the chert gravels in the Mesopotamian Plain are the Bai Hassan
Formation (Pliocene — Pleistocene), which is exposed in Derbendikhan, south of
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Sulaymaniyah City, Tag Tag anticline northeast of Erbil City; alluvial fans of Baiji-
Sammaarra (North of Baghdad City), Mandli and Badra (east of the Mesopotamian Plain);
channel sediments of the Tigris River and its tributaries Greater and Lesser Zab rivers (North
and northeast of the Mesopotamian Plain); or from the Dammam and Umm ErRadhuma
formations on the south and west of the Mesopotamian Plain. The studied gravel samples are
up to cobble size (64-256 mm.); and they compose of abundant chert, carbonate rocks in
addition to igneous and metamorphic rocks (Jassim and Goff, 2006). The studied chert stone
tool (PIl. 11) was used most probably as a scraper and other tools at Al-Dalmaj site and
surrounding areas of the Mesopotamian Plain.

Plate (11): Stone tools (scraper) made of chert.

According to the State Board of Antiquities and Heritage (SBAH, 2010) the history of the
site belongs to the Sumerian — Islamic periods. In the current study; however, we have used
the types of the collected and studied stone tools (Pls. 2-11), in an attempt to date
approximately the age of the stone tools depending on the functions and ornamentations of
stone tools. However, different colored pottery and building bricks can be seen in the site (Pls.
12, 13).

Plate (12): Ruins of Al-Dalmaj Archaeological site showing the colored pottery handles
and other fragments of pottery that indicate younger age as compared to the
stone tools.
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Plate (13): Ruins of Al-Dalmaj Arceoogical Site showing the sun dried bricks and
other fraaments of pottery.

DISCUSSION

Al-Dalmaj Archaeological Site was occupied by the ancient human as indicated from the
studied stone tools in the site (Pls. 1-10). The involved collected ten samples of the stone tools
are found to be made from different rock types which are not exposed in the site and the
whole Mesopotamian Plain; since it is entirely composed of different sediments of Quaternary
age (Map 2). Therefore, all those stone tools were transported from outside of the site. The
stone tools; however, were made in the site or transported to the site after being shaped for
different uses is a matter of debate; there is no any clear evidence for any of both mentioned
alternatives.

At many location of the Iraqi Western Desert, a lot of chipped rocks were found; this may
indicate that a lot of stone tools were made in situ. No such chips were seen in the studied site.
However, the thick Aeolian sand dunes that cover the surrounding of the site (Map 2) most
probably have hindered such chips, or they were made outside of the site and transported
there. It is more likely that the stone tools were made outside of the site and transported there
for their daily uses.

The stone tools made from basalt are most probably transported from Harrat Al-Sham
(Syria-Jordan-Saudi Arabia), because they are the nearest locations to the site where basalt is
exposed widely, in addition to using it for building and stone tools in Qasr Azrag, Jordan
according to field survey. Those made from chert are most probably transported from the
Southern and Western deserts because they are the nearest locations to the site where chert is
exposed widely in many geological formations as beds and/ or concretions. For the stone tools
made from other rock types, it is not possible to indicate from where they were transported,
since such rocks are exposed surrounding the Mesopotamian Plain. Therefore, there should be
different routes from the site to the source areas of the transported stone tools, which means
the site was along main transportation routes.

The age of the stone tools found in the site is another aspect for debate. According to the
documents of State Board of Antiquities and Heritage (SBAH) the age of the site is
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determined to be Sumerian-Islamic. The presence of different type of grinder, pestle and
quern, made of many rock types, in Al-Dalmaj site, such as: fossiliferous limestone
(gastropoda), quartzite, basalt, andesite, fossiliferous limestone (nummulite) and sandstone
may refer to using them for grinding of wheat and barley, which were obtained from
cultivation. While the presence of a knife and scraper that made of dolomitic limestone,
conglomerate, rhyolite and chert may be referred to using them for meet cutting and leather
cleaning of sheep. According to Bienkowski and Millard (2000), the mixing between farming
with grain crop cultivation and herded the sheep, in Al-Dalmaj Site, may refer to the end of
Neolithic Period.

CONCLUSIONS

The current study concluded many findings such as: ancient human may have enough
knowledge about the properties of rocks and how to exploit them in their daily works,
particularly in pestle, quern, scraper and others. the stone tools are made of fossiliferous
limestone (gastropoda-rich), quartzite, dolomitic limestone, basalt, conglomerate, rhyolite,
andesite, fossiliferous limestone (nummulite-rich), sandstone and chert. Stone tools are made
from different types of rocks; all of them are not exposed in the whole Mesopotamian Plain.
Therefore, the stone tools were supposed to be transported from far areas out of the plain and
the site was located along main transportation routes. The absence of flakes and/ or chips near
the site also indicates that the stone tools were transported to the site. Furthermore, the
presence of scraper referred to the abundance of sheep near the site and the presence of
different type of grinder, pestle and quern, made of many rock types may refer to using them
for grinding of wheat and barley, which were getting from cultivation.

Finally, the presence of knife and scraper may refer to using them for meat cutting and
leather cleaning the sheep; and the mixing between grain crop cultivation and herded of sheep
may refer to the end of the Neolithic Period.
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