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Abstract

This research deals with coarse grain sediments obtained from sieving of qu-
aternary depression and valley fill sediments from desert and desert boarder’s
regions southwest Najaf city-Iraq. Physical, chemical and mineralogical ana-
lyses of these sediments were done to reveal the sedimentary origin of these
sediments. The results indicated that parent rocks of these sediments were not
from the Arabian shield where they were transported for short distances from
sedimentary rocks cover that is located at the outskirts of the Arabian shield.
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1. Introduction

The study area (Figure 1) falls in Bahr Al-Najaf and surrounding areas west and
southwest of Najaf city-Iraq, within the transition site between inner and outer
of Arabian platforms according to Tectonic map of Iraq [1]. There are different
geological formations exposed within the area. All these formations are com-
posed of sedimentary rocks.

Coarse grained sediments (locally called desert gravel) can be obtained from
sieving of depression, and valley fills sediments (different in composition, size
and thickness of the sediments) and then washed off (Figure 2). These sedi-
ments were found within the desert and desert-borders regions in the west and
south west of Najaf city-Iraq.

Desert gravel is a part of coarse-grained sediments. This kind of gravel is
usually used as a coarse aggregate in concrete industry in construction works [2].

The distance between the two areas in Figure 2 is about 5 kilometers.
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Figure 1. Study area location within the tectonic map of Iraq after [1].

Figure 2. (A) Valley fill sediments; (B) Coarse grained sediments (desert gravel).

This paper aims to predict the origin of these sediments and the source area

by studying the coarse grain sediments and their mineralogy.

2. Sediment Geological Description

In the study area, coarse valley fill sediments are deposits resulting from seasonal
action of the valleys were studied. They are distributed from the north of Arabia
Peninsula towards the northeast (towards the Mesopotamian basin) due to the
gentle slope from 300 - 400 m (a.s.l.) along Iraqi-Saudi Arabian border [3] and
more towards the southwest to (20 - 150) m (a.s.l.) along western side of Euph-
rates river. Some of these sediments are transported into Bahr Al Najaf and sur-
rounding areas. The age of these deposits is Pleisto-Holocene according to
Al-Zubaidi (1988) [4] or Holocene according to [5] [6]. These deposits are
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usually exposed at the surface and can be described as friable unsorted deposits
(vary in size from clay to boulders) (Figure 2).

3. Methodology

Reconnaissance field visits to the area of quarrying and sieving factories of these
sediments were conducted. Big sample of coarse grain sediments up to 40 kg in
weight were collected, and mixed very well. Then, samples were divided several
times. Finally, representative unbiased samples composed of 21 pebbles of dif-
ferent sizes from gravel to boulder were separated. These pebbles were studied
physically, chemically, mineralogically using X-ray and stereoscope. Twenty one
slides were made from these pebbles from different samples.

3.1. Physical Analysis

Hand specimen study of coarse grain sediments illustrated that they can be de-
scribed as white in color, differ in sizes, hard, irregular shapes, and poorly po-
lished. They contained pockets on the surface. For this reason, these gravel sam-
ples required to be washed for several times to clean them from undesired dust
and clay before using them in concrete aggregates (Figure 3(A)). These sedi-
ments were sub angular to sub rounded in shape. Many pebbles showed traces of
joints and fractures or veins, which indicated that the parent (source) rocks were
previously affected (Figure 3(B)). These rocks are carbonates.

Roundness study of the sediments according to [7] revealed that these sedi-
ments were sub rounded according to powers (1953) in [8] and sub angular to
sub rounded by using roundness and sphericity methods according to [9]. This
result means that the distance of transporting these sediments was short. This is
because those sedimentary rocks tend to be more rounded even though the dis-
tance of transportation is short [10], and the carbonate rocks ability to be more
rounded than harder rocks [11] (Table 1).

3.2. Chemical and X-Ray Analysis

Primary test revealed that most of the pebbles samples showed chemical reaction

Figure 3. Coarse grains sediments having joints, fractures, and pockets filled with clay.
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Table 1. Roundness and sphericity for the studied pebbles.

No Roundness Sphericity
1 0.24 0.32
2 0.35 0.26
3 0.27 0.33
4 0.33 0.28
5 0.33 0.26
6 0.35 0.30
7 0.25 0.41
8 0.30 0.27
9 0.45 0.30
10 0.41 0.31
11 0.35 0.24
12 0.35 0.30
13 0.35 0.31
14 0.33 0.28
15 0.33 0.30
16 0.37 0.29
17 0.36 0.33
18 0.03 3.39
19 0.34 0.40

20 0.44 0.42

21 0.33 0.27

Average 0.34 0.45

with HCI acid. This result gives an indication that most of these pebbles are
composed of carbonate or at least contains calcite. The chemical analysis of the
studied coarse grains sample showed the following results tabulated in Table 2.

It should be mentioned, however, that there are no significant differences in
chemical composition among the pebbles of different sizes.

X-ray test for the studied sample showed that the pebbles were mainly com-
posed of calcite as the dominant mineral and few silica and other minerals. The
result of X-ray tests were compatible with those results obtained from the chem-
ical analysis.

3.3. Optical analysis and Mineralogy

Optical study of twenty-one slides (made from 21 pebbles of the representative
sample) using polarized microscope showed that all slides were mainly com-
posed of calcite mineral; vary in size from micrite to sparry calcite (sparite)
(Figure 4(A) and Figure 4(B)). Dolomite was found in eight slides of the stu-
died samples (Figure 4(C)). Clay minerals were noticed in two slides of the total
slides (Figure 4(D)), and iron oxide in one slide (Figure 4(E)).
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Table 2. The average results of the chemical analysis for the coarse grain sediment’s sam-
ples.

Compound SiO, Fe,0; CaO MgO L.O.I

Percentage 0.68 2.3 54.07 1.11 41.9

Figure 4. (4X): (A) Spary calcite-XPL, (B) Micrite-PPL, (C) Dolomite-XPL, (D) Clay
minerals-XPL, (E) Iron oxides-PPL, (F) Diagenesis-XPL.

Eleven slides (more than 50%) showed different kinds of cementation (Figure
5(A)), and six slides showed blocky cement (Figure 5(B)).

Fossils were found in 28% of the studied slides like, Gastropoda, Nummelites
sp. etc. (Figure 5(C) and Figure 5(D)), and many non clear fossils were found.
Organic matter was also found in about 30% of the slides. These can be called
Biomicrite according to [8]. Some slides completely composed of fossils (Figure
5(C)).
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Figure 5. (4X): (A) cement materials filled Fossils, (B) Blocky cement, (C & D) Different
kinds of fossils, (E) pellets, (F) stylolite.

Micro veins were noticed in more than one slide (Figure 5(C)) and other
slides showed pellets (Figure 5(E)), stylolite (an indication of compaction in
parent rocks) was seen in one slide (Figure 5(F)).

4. Discussion

The topography of the area and valley’s direction indicates that the southwestern
part of Iraq and northern part of Arabia Sudia was the source area of these se-
diments. Unsorting of these sediments indicates the sudden deposition of these
sediments. This is due to the sudden change in the velocity of the seasonally riv-
ers or sheet runoff due to entering depressions or flat areas.

The mineralogical study of coarse grains indicates that the origin of these se-
diments is sedimentary rocks and not igneous or metamorphic rocks. This is
evident from the content of carbonates within the samples.

The irregularity, angularity, and poorly polished surfaces of the studied peb-
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bles revealed that the source rocks (parent rocks) of these sediments are not so
far. These pebbles found sub angular to sub rounded despite the fact that they
are sedimentary carbonate rocks, which tend to be more rounded with short
distances of transportation.

According to above, the parent rocks of these sediments are not the Arabian
shield, but the sedimentary cover located at the outskirts of the Arabian shield.

The results of chemical analysis and X-ray test coincide with the mineralogical
study in this paper are compatible with the chemical analysis of calcareous sedi-
mentary rocks within Iraq according to [12]. These results verify the foregone

conclusions about the origin of the studied sediments.

5. Conclusions

The area of study falls in Bahr Al-Najaf and surrounding areas west and south-
west of Najaf city-Iraq. Within this area, there are plenty of coarse-grained se-
diments exposed on the surface. These sediments are usually used in concrete
mixture. The origin of these sediments is not well known. Different techniques
were used to reveal the origin of these sediments (parent rocks) within the stu-
died area.

Physical, chemical, and mineralogical study of coarse grain sediments, ob-
tained from sieving of quaternary depression and valley fills sediments, revealed
that these sediments were transported for short distances. The source area of
studied sediments was not the Arabian shield but the sedimentary cover on the
outskirts of the Arabian shield.
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