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ABSTRACT

Background: The objective of the research is to determine the various ostracod species assemblages
present in contemporary sediments of Northern Basrah Governorate. This investigation aims to clarify the
characteristics of the sedimentary environments in those sediments, as well as uncover the events that
have influenced their environmental conditions.

Materials and Methods:

A total of thirty one samples were collected from fourteen different locations and subjected to grain size
analysis through wet sieving for the separation of sand from silt and clay the identification of sediment
types. For the microfaunal taxa study, all samples were washed and dried thoroughly. Carapaces and
valves of ostracod were then meticulously selected by hand under a binocular microscope. Photographic
documented of the ostracod species to the identification of the ostracod assemblages present.

Results:

The analysis of the sediment composition reveals that 55% of the total samples fall within the silt
category, while 26% as sandy silt and the remaining 19% are classified as belonging to the mud zone. The
ostracod species were classified into distinct assemblages to define the environmental conditions, which
are; Assemblage I, Assemblage Il, and Assemblage III.

Conclusion:

There are three sedimentary textures: silt, sandy silt, and mud. Silt deposits are the most commonly
found. In terms of identified ostracod species, Assemblage | shows characteristics typical of an estuarine

environment. Assemblage Il reflects a marsh environment. Assemblage Il environment varied from
oligohaline/lake environment at the bottom to fluvial freshwater environment at the top.

Key words: Ostracod; Recent sediments; Oxbow Lake; Late Holocene; Northern Basrah; Southern Irag.
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INTRODUCTION

North of Basrah is characterized by floodplain and marshes that are part of the extensive
Mesopotamian Marshes, an essential wetland ecosystem found in southern Irag. The northern
region of Basrah showcases depositional environments shaped by both riverine and marine
influences[1]. Fluvial and marine processes in Northern Basrah Holocene depositional
environments are characterized by a complex interplay influenced by relative sea-level changes
and sediment supply. The fluvial processes became increasingly significant as the Holocene
progressed, with sediment supply from rivers beginning to dominate over marine
influences[1land 2]. While the marine processes were characterized by fluctuations in sea level,
the interaction between rising sea levels and fluvial inputs led to different depositional
environments that influenced sediment deposition patterns and ecological conditions[3].
Throughout the Holocene, Northern Basrah experienced significant transgressions that led to the
formation of brackish tidal flats and marshlands. This transformation represents a gradual shifit
from freshwater environments to saline conditions, due to the rising sea levels [1,2,4-6].

One of the tools that has contributed to revealing the diversity of environments resulting
from a variety of conditions is the use of fossils, especially ostracod. Ostracod assemblages serve
as valuable indicators for reconstructing past environmental conditions and events. Ostracod
have helped reveal sea level fluctuations in southern Iragq during the late Holocene, as well as
providing evidence of estuarine, marsh and backswamp environments in the sediments of
southern Iraq[7].

THE AIM OF THE STUDY

The study aims to identify the types of ostracod assemblages found in recent sediments
Northern Basrah Governorate. This will help reveal the nature of the sedimentary environments
in those sediments and the events that affected their environment. This is because ostracoda
useful as valuable indicators for reconstructing paleoenvironmental conditions that due to its
sensitivity to environmental changes, through by analysing ostracoda assemblages found within
sediment, be can obtain significant insights into past climate changes, therefore ecological shifts.

MATERIALS AND METHODS

A total of thirty-one sample were collected from fourteen sites located to from the east of Al
Alwah village in the northern Al Qurnah district. The collection took place in July 2024, as
illustrated in figure 1. The samples were gathered using a shovel, with depths ranging from 0.35
to 1.90 meters. All samples underwent grain size analysis which involved wet sieving through a
0.0625 mm sieve to separate sand from silt and clay. Additionally, pipette analysis was
conducted for particles smaller than 0.0625 mm, following the methodology outlined by a
previous study [8].
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In this study of microfaunal taxa, all samples were washed through a 0.0625 mm sieve,
followed by air drying. Ostracod carapaces/valves were then hand-picked under a binocular
microscope. Photographs of the ostracod were taken using a BEL microscope with a Sony
Cyber-shot 1080 digital camera. The ostracod assemblages were identified abased on the works
of several authors; [9-14].
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Figure 1: Google Earth image; (a) Iraq map, (b) The study area, (c) The
sampling locations( modified by researcher).
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RESULTS AND DISCUSSION
Sediments Texture

Following the analysis of grain size, the classification of sediments was conducted by
representing the proportions of sand, silt, and clay in a triangular diagram suggested by[8] , as
demonstrated in Figure 2 and Table 1. The distribution of these components indicates that 55%
of the total samples are categorized within the silt zone, 26% are classified as sandy silt, and the
remaining 19% are identified in the mud zone. Consequently, it can be concluded that the
sediments in the study area are predominantly silt.

This suggests that the study area has a sedimentation environment characterized by low
energy levels[15], which aligns with the information provided by [16] about of the sedimentary
environments in northern Basrah. Silt is considered as ideal sediment type for environments like
estuaries, swamps and lakes[17], while sandy silt deposits are usually found in fluvial
settings[18]. These particular environments have been observed in the northern region of
Basrah[16].

Sand
90
cS mS
50
sC sM
F
10
" 0
e o
Clay 2:1

Table 1: Grain size distribution and the sediments texture of collected samples
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B 1.33; No.1.
Article For Pure and Appliod Scionces (JUBPAS) yolam o L 20
NuSr:f)er Depth(m) | Sand % | Silt % Clay % ng('trgﬁgt
. 0.75-0.95 1 90 9 Silt
1.00-1.40 4 62 34 Mud
) 0.45-0.80 21 67 12 Sandy silt
1.25-1.65 2 86 12 Silt
3 0.86-1.25 2 95 3 Silt
- 1.30-1.65 5 90 5 Silt
T 0.75-1.45 1 82 17 Silt
L 4 1.40-1.70 4 58 38 Mud
. : 0.50-0.96 5 86 9 Silt
1.00-1.55 9 58 33 Mud
0.40-1.35 19 71 10 Sandy silt
6 1.40-1.55 17 69 14 Sandy silt
1.60-1.80 19 79 2 Silt
0.35-1.30 16 78 6 Sandy silt
7 1.40-1.55 15 76 9 Sandy silt
1.60-1.90 2 96 2 Silt
o 0.40-0.75 8 87 5 Silt
0.90-1.30 8 61 31 Mud
o 0.45-1.00 6 70 24 Silt
1.10-1.40 3 71 26 Silt
10 0.65-1.20 8 74 18 Silt
. 1.25-1.60 8 54 38 Mud
L 1 0.40-0.80 38 59 3 Sandy silt
0.89-1.15 3 42 55 Mud
" 0.77-1.20 8 69 23 Silt
1.30-1.70 8 65 27 Silt
0.35-0.90 9 81 10 Silt
13 0.95-1.55 29 69 2 Sandy silt
1.60-180 5 83 12 Silt
" 0.40-0.65 13 83 4 Sandy silt
0.71-1.11 4 75 21 Silt
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Ostracod species

Ostracod shells are the predominant and prevalent microfaunal component found throughout
the study area at various depths, as shown in Figures 3 and 4. The identified ostracod species
include: Hemicypris dentatomarginata Baird, 1859, Heterocypris giesbrechtii G. W.
Muller,1898, Candona compressa Koch, 1838, Candona neglecta Sars, 1887, Pseudocandona
parallela G.W. Miiller, 1900, Candoniella albicans Brady, 1864, Candoniella wanlessi Staplin,
1963, llyocypris gibba Ramdohr, 1808, Ilyocypris bradyi Sars, 1890, llyocypris monstrifica
Norman, 1862, Keijella karwarensis Bhatia and Kumar, 1979, Cyprideis torosa Jones, 1850,
Darwinula cylindrical Straub, 1952. The documentation of the species Pseudocandona parallela
G.W. Muiller, 1900 marks first for Iraq as a whole, and specifically for its southern region.

Ostracod assemblages

Ostracod species were categorized into specific assemblages to characterize the
environmental conditions. This allowed for the determination of the sedimentary environment
within the study area based on their unique species compositions at designated depths.

Upon analyzing the microfauna composition at the designated sites, as illustrated in Figures
3 and 4, it became evident that there were notable similarities in the assemblages of particular
ostracod species at specified depths. Consequently, the assemblages at these sites were
categorized into three distinct groups, as depicted in Figure 5, arranged from the bottom to the
top;
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Figure 3. 1.Hemicypris dentatomarginata Baird,1859, External view, Right Valve. 2.Heterocypris
giesbrechtii G.W. Muller,1898, External view, Right Valve. 3.Candona compressa Koch, 1838,
External view, Left Valve. 4.Candona neglecta Sars, 1887, External view, Left Valve.
5.Pseudocandona parallela G.W. Miiller,1900, External view, Left Valve. 6.Candoniella albicans
Brady,1864, External view, Left Valve. 7.Candoniella wanlessi Staplin,1963, External view, Left
Valve. 8.llyocypris gibba Ramdohr,1808, External view, Right Valve. 9.llyocypris bradyi Sars,1890,
External view, Left Valve. 10.llyocypris monstrifica Norman,1862, External view, Right Valve.
11.Keijella karwarensis Bhatia and Kumar, 1979, External view, Right Valve. 12.Cyprideis torosa
Jones, 1850, a. External view, Left Valve, b. External view, Carapace. 13.Darwinula cylindrical
Straub,1952, External view, Carapace.
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Figure 4: Relative abundance of ostracod species in assemblages |, Il and lll
within the study area

1- Assemblage |

The sediment composition for this assemblage was determined based on silt deposits found
at the sixth, seventh, and thirteenth locations. The thicknesses measured were 0.20 m, 0.30 m,
and 0.20 m, respectively.

The presence of the ostracod species Cyprideis torosa Jones, 1850, distinguished by its non-
noded shape, along with Keijella karwarensis Bhatia and Kumar, 1979, which is the dominant
species, is a defining characteristic of this assemblage.
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The assemblage of ostracod species, along with the fluctuations in their population sizes,
may provide insights into the nature of the ancient environment of the sediments in this area,
which is characterized as an estuarine environment. This is evident from the presence of
Cyprideis torosa and Keijella karwarensis, both of which species are commonly found in
brackish and marine habitats, including shallow marine and estuaries environments [19-21]. The
significant abundance of the species Keijella karwarensis compared to other species, serves as
strong evidence that the sedimentary environment at these depths is characteristic of an estuarine
setting[22-24].

2- Assemblage Il

The distinguishing feature of the Assemblage Il is the abundance of the species Darwinula

cylindrical Straub,1952 found at all depths of the sites where this assemblage is present in the
sediment.

Darwinula cylindrical Straub,1952 is typically found in freshwater environments including
marshlands characterized by shallow waters and varying salinity levels. These factors can
influence the distribution of ostracod species[16 and 24]. Therefore, the presence of this species

is a definitive indicator that the environment of assemblage Il is a marsh.

With the variation in the appearance of the ostracod species accompanying the species
Darwinula cylindrical Straub,1952, the assemblage can be divided into two sub-assemblages,
which are:

2-1 Sub-assemblage A |l

This sub-assemblages was mainly discovered in mud deposits, as well as in silt and sandy
silt deposits, at depths ranging from 0.95 to 1.70 meters across all study sites, except for sites 3,
11, and 14.

The sub-assemblages included the following ostracod species; Candoniella wanlessi
Staplin, 1963, Cyprideis torosa Jones,1850 (Shape without nodeds) and Keijella karwarensis
Bhatia and Kumar,1979. The most abundant species was Candoniella wanlessi Staplin,1963
which contributed to confirming the marsh environment type[25]. Although the species is
indicative of a freshwater environment[26], the presence of the two species Cyprideis torosa
Jones, 1850 and Keijella karwarensis Bhatia and Kumar,1979 suggests that the marsh
environment in this part is affected by brackish water[27 and 28].

2-2 Sub-assemblage B |l

The sub-assemblage was identified in mud and silt sediments, at depths ranging from 0.90 to
1.65 meters at all study sites except for sites 6, 11, 13 and 14.

It is distinguished by the occurrence of various ostracod species including; Candoniella
albicans Brady,1864, Ilyocypris gibba Ramdohr,1808, Ilyocypris bradyi Sars,1890, Ilyocypris
monstrifica Norman,1862, Hemicypris dentatomarginata Baird,1859 and Heterocypris
giesbrechtii G.W. Muller,1898. The majority of the ostracod species within this subassemblage
indicate a freshwater environment[29-35].
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3- Assemblage Il

The variety in the ostracod species, their individual numbers and, consequently, the
environment they represent, has led to the assemblage being divided into two sub-assemblages;

3-1 Sub-assemblage A llI

Most silt deposits as well as sandy silt deposits at depths between 0.55 and 0.45 meters from
all sites except the first site in the study area were characterized by this sub-assemblage.

It contains abundant various species of ostracod, thriving in freshwater to oligohaline
environments /lake such as; Candona compressa Koch,1838, Candoniella albicans Brady, 1864,
Heterocypris giesbrechtii G.W. Muller,1898. These three species are the most abundant,
accompanied by other species such as llyocypris bradyi Sars,1890, llyocypris monstrifica
Norman,1862, Cyprideis torosa Jones, 1850, and Darwinula cylindrical Straub,1952 [36-38].
Add these references related to the oligohaline and oligotrophic environments[5][39].

3-2 Sub-assemblage B lli

This sub-assemblage has been identified in most silt deposits as well as sandy silt deposits at
varying depths between 0.35 and 1.10 meters. It is characterized by the presence of ostracod
species such as; Candona compressa Koch,1838, Candona neglecta Sars,1887, Pseudocandona
parallela (G.W. Miller, 1900), Candoniella albicans Brady,1864, Ilyocypris bradyi Sars,1890,
Heterocypris giesbrechtii G.W. Muller,1898, Cyprideis torosa Jones, 1850 and Darwinula
cylindrical Straub,1952. These ostracod species are indicative of a freshwater fluvial
environment [40-44], particularly with the predominance of Pseudocandona parallela G.W.
Miller,1900 [45]. This sub-assemblage marks the first recorded appearance of the species
Pseudocandona parallela G.W. Miiller,1900 in southern Irag. It is noteworthy that this species is
a freshwater ostracod [43 and 45].

Studying ostracod is crucial especially in the fields of paleontology, ecology, and
environmental science. The study of ostracod is important not only for reconstructing past
environments but also for understanding current ecological dynamics and the health of aquatic
ecosystems. Their versatility as indicators makes them an essential focus in various scientific
research areas.

Ostracod have contributed to assessing historical ocean conditions and changes. Their
remains can provide insights into ancient human interactions with aquatic environments. They
are also important for studying current ecological dynamics in both marine and freshwater
systems[46].

Ostracod serve as excellent indicators of ecosystem health and biodiversity. Their presence
and diversity can reveal significant information about past environmental conditions, such as
salinity and temperature fluctuations. This makes them invaluable for reconstructing ancient
ecosystems and understanding how environments have changed over time[46][47].
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As one of the most common microfossils found in sedimentary records, ostracod provide
essential data for geological studies. Their fossilized remains allow us to interpret past climates
and sedimentary environments over geological timescales, making them key players in
understanding Earth's history[47][48].

Variations in the types and abundances of ostracod species over time can reflect shifts in
water levels and salinity. Studies have documented distinct changes in ostracod faunas
corresponding to historical hydrological events, such as the transition from freshwater to
brackish conditions[49].

Ostracod can serve as ecological and isotopic indicators of lake water salinity, Ostracod has
been able to illustrate how changes in water salinity have affected of Lake Van in Turkey over
the last 150,000 years. By analyzing both the taxonomic diversity and valve morphology
alongside isotopic data, researchers have successfully linked changes in ostracod assemblages to
historical fluctuations in lake volume and salinity[50].

In the Baltic Sea, distinct ostracod zones have been identified that correlate with alternating
fresh and brackish water conditions. This demonstrates how these organisms can be used to track
significant hydrological changes throughout history[51].

In southern Iraq, the study of ostracod has provided valuable insights into the diversity of the
sedimentary environment. This highlights the influence of marine waters in the northern region
of Basrah Governorate, showing the presence of an estuarine environment and the environmental
changes associated with fluctuations in sea level during the Late Holocene period[7].

In the current study, the assemblages of Ostracod species helped reveal the depositional
environments documented by the late Holocene sediments covering the southern region of Iraq,
particularly the northern part of Basrah Governorate. This was as indicated by [1], showing the
variation in conditions during that time.

Where three main assemblages of ostracod species were identified in the study area;

Assemblage |, Assemblage Il and Assemblage lll.

The presence of the species Keijella karwarensis Bhatia and Kumar,1979 the sediments
indicates the presence of an estuarine environment. This species, known for its marine
characteristics, along with [21], Cyprideis torosa Jones,1850, which is known to thrive in
brackish water conditions[19], helps to define the estuarine environment of assemblage 1.

The presence of the estuary effect in the study area suggests that it was impacted by sea
level fluctuation during the Late Holocene period, leading to the presence of marine ostracod.
This was supported by a study[16,52], that identified marine sediments in the northern Basrah
region.

The marine influence persisted in the sediments of the region until assemblage 11, when
brackish water conditions emerged in the marsh environment sub-assemblage A I1. This sub-
assemblage signifies the diminishing marine influence and the shift in conditions as river
influence started to return to the study area [16] with the presence of species Darwinula
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cylindrical Straub,1952. Until conditions in sub-assemblage B Il are completely transformed
into to freshwater environment through the continued presence of Darwinula cylindrical
Straub,1952 and the thriving of the species Hemicypris dentatomarginata Baird,1859 which is
known to thrive in freshwater environments[53].

With the stability of fresh river water, assemblage Ill appeared. The distinctive appearance

of the species Candona compressa Koch,1838, Candoniella albicans Brady,1864, and
Heterocypris giesbrechtii G.W. Muller,1898 revealed transition from a freshwater to oligohaline

environments or lakes in sub-assemblage A llI[5].

The ostracod species of sub-assemblage A Il clearly indicate the presence of river water [40

and 41]. The nature of the study area also shows the presence of the Tigris River within the study
area. Thus the freshwater environment of the lake is likely to be an oxbow lake type due to its
location within the river system. The seclusion of this aquatic environment frequently results in
the development of unique ecological communities that are specifically adapted to thrive under
their particular conditions[50]. As the river maintained its flow, freshwater fluvial deposits

accumulated at the surface, sub-assemblage BIIl emerged, characterized by the presence of

Pseudocandona parallela G.W. Muller,1900. This species, noted for the first time in southern
Iraq, reflects the freshwater river environment[55,56].

CONCLUSIONS

The study area is characterized by three distinct sedimentary textures: silt, sandy silt, and mud.
Among these, silt deposits are the most prevalent, followed by sandy silt deposits, and the least
mud deposits. Based on the species of ostracod present, three distinct assemblages were
identified in the study area; Assemblage | were indicative of an estuarine environment. This
assemblage illustrated that the research area experienced variations in sea level during the Late
Holocene, which influenced both the sediment composition and the characteristics of the
ostracod species present in the region. Assemblage Il categorized as the marsh environment,
where sub-assemblage A Il impacted by seawater while sub-assemblage B Il characterized by

the return of river water influence in the study area. whilst Assemblage lll is categorized into
sub-assemblage A Il which is freshwater to oligohaline/lake environments, and sub-assemblage

B lll represented the predominance of the fluvial freshwater environment. Also, the current study

represents the first documentation of the species Pseudocandona parallela within the southern
sediments of Iraq.
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