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Abstract - This work aimed to clarify the importance of the seasonal and
spatial distribution of crab populations at two stations that were close in
Article info. location but differed in their impact on environmental factors (pH, salinity,
v’ Received: 21 July 2025 dissolved oxygen in the water, and water temperature). One station was
v Accepted: 14 September 2025 located close to the coastal zone, and the other was Ioc_;ated 5 km from the
v Published: 29 December2025 coastal zone, towards the mlddl_e of the sea. Stud_y stathns represent newly

formed environments. A checklist of crabs associated with the coast of the
Greater Faw Port presented, which presently comprises 20 crab species within
11 families (Macrophthalmidae, Camptandriidae, Pilumnidae, Portunidae,

Matutidae Galenidae, Sesarmidae, Dorippidae, Ocypodidae, Dotillidae, and
Grabidae) which were the most diverse and occurrence of families in the
Arabian Gulf. Specimens of crab species Metapograpsus messor (Forskal,
1775), Metapograpsus thukuhar (Owen, 1839) and Pilumnopeus serratifrons
(Kinahan, 1856) were encountered for the first time on the Iragi coast. Samples

Key Words: were collected seasonally from January 2023 to February 2024. The crabs
Al-Fao Port were hand-caught during the low tide period during the day among rocks in the
Breakwater coastal area. The study discussed how environmental changes are primarily
Crabs linked to seasonal cycles, while they are more closely related to the presence
Environmental Factors and distribution of crabs near or far from the coast. Temperature was found to

have the greatest influence on species presence, indicating that species prefer
relatively cooler seasons. This may reflect the sensitivity of some species to
changes in salinity concentration. The abundance of dissolved oxygen in the
water also enhances the presence of some species, compared with previous
studies conducted on the coast of the Al-Faw region.
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Introduction

A Dbreakwater built in a coastal area to protect against tides, currents, waves, and storms. It
been built since ancient times to protect coasts, helping to isolate ships from marine hazards such
as wind-driven waves (Graauw, 2022). The breakwaters are place parallel to the shore to reduce
erosion. On beaches where coastal erosion threatens to erode beach materials, they aim to slow
coastal erosion by waves and currents and prevent the movement of beach materials. Because of
this role, they commonly referred to as Breakwater.

The breakwater in the Grand Fao Port reduced some erosion by blocking tidal currents and
waves. There is also a need to develop strategies for managing coastlines, encourage sustainable
coastal development practices, restore sediment pathways, and enact legislation to control ship
traffic in commercial shipping areas, in order to protect the Iraqi coast. (Muttashar et al., 2024)

Research emphasized the need for robust coastal management strategies that encourage
sustainable coastal development practices, the restoration of sediment paths, and the enactment of
legislation to control vessel traffic in commercial shipping areas, to protect the Iraqi coast.

Marine invertebrates are important for maintaining balance and stability in coastal ecosystems,
as they participate in the decomposition and recycling of organic matter in the marine coastal
environment. Crabs and snails, two common marine invertebrates, are highly dependent on
environmental factors in coastal areas, such as temperature, salinity, sediment type, and pollution
levels. These factors influence their distribution, feeding, reproduction, and community structure.
These organisms in the coastal environment influenced by the nature of the sediments, as well as
the amount of pollution in the water and sediments. The most important environmental factors
that clearly affect benthic invertebrates include temperature, pH, salinity, and dissolved oxygen
(Al-Baghdadi et al., 2024).

The Arabian Gulf region is a wintering ground for migratory and local water birds. These
birds found in large numbers and species, and they prefer to congregate in the intertidal zone, the
same area where snails and crabs nest. The area gradually covered with water to a depth of
approximately one meter. Many species of crustaceans, snails, oysters, and aquatic insects found
in this area. The salt concentration in the water is relatively stable. Therefore, the environmental
conditions in the region are suitable for completing their life cycles, especially marine species.
Their abundance also affected by predation by other organisms (Aguilera et al., 2025).

The genus Metopograpsus (H. Milne Edwards, 1835) consists of several species. The most
recent recorded species been estimated at seven in worldwide. In the present study, M. messor,
M. thukuhar and other species are reported for the first time in the study area that it was
previously recorded in other regions of the Arabian Gulf (Basson, et al., 1977) and UAE (Nobili,
1905). The primary reason for this is climate change resulting from global warming, which has
led to species migration (Zhang and Chen, 2011). There are little studies on the occurrence and
distribution of some Marine crabs species in the rocks of the coast Al-Fao area, south area of
Basrah city.
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Study Area:

The sampling area characterized by being a newly formed artificial area consisting of rocks
taken from within Irag, mountain rocks imported from outside Iragq, and manufactured cement
blocks, which had a negative impact on the diversity and abundance of living organisms in this
area. Samples were collected during the low tide period from 10 to 12 am in the field from both
nearshore and farshore stations on a seasonal basis from January 2023-February 2024.

Water quality parameters such as water temperature (°C), pH, salinity (%o), and dissolved
oxygen (mg/L) were measured seasonally using a digital multimeter (YSI-multimeter) from the
breakwater coast of Al-Fao Port. The studied stations (A) consisted of two stations: the first close
to land (Station 1), and the second further inland towards the sea (Station 2) from the breakwater
coast of Al-Fao Port. The main sources and classification keys were followed to determine
species, genera, and geographical distribution: Griffin and Tranter (1986); Wee and Ng (1995);
Ng et al. (2008) and Naderlow (2017).

Data analysis

Based on the results of the normal distribution tests and the variance of individual
occurrences, the data appear parametric, which helps clarify the hypotheses of normal
distribution and homogeneity of variance. Therefore, one-way analysis of variance (ANOVA)
used to compare the means of different species.
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Figurel. Study stations in a breakwater at Al-Fao port region
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Picture 1. Study stations in the breakwater

Results:
Environmental Parameters:

Environmental factors show slight differences between the near and far-coast areas, but
differences are evident between the seasons. Regarding pH, the differences are very slight
between the two stations for all seasons. The highest rate of 8.2 were recorded during winter for
both stations and in summer for the second station, while the lowest rate was 8.0 during spring
and autumn for the first station and autumn for the second station. Salinity recorded the highest
rate (42.55, 42.9) %o during summer for the first and second stations, respectively, while the
lowest rate was 39.2%o during winter for the second station. Dissolved oxygen in the water
ranged between 8.7 mg/L during summer for the first station and 10.5 mg/L during autumn for
the second station. The temperature recorded its lowest rate of 17.2 °C during winter for the
second station and its highest rate was 28.6 °C during summer for the first station. The results of
the statistical analysis at a significance level of 0.05 showed significant differences between the
two stations, with the strongest differences being between seasons with regard to pH. As for
salinity, dissolved oxygen in the water, and its temperature, and the seasons were the main
influencing factors, and no significant differences found between the stations. As shown in
Table 1.
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Table 1. Environmental parameter at the study seasons.

Stations Season pH Salinity %o O)g'szglxqe;“_ temggvrzttirre oC
Winter 8.2 39.9 9.9 18.9
1 Spring 8.0 40.5 9.5 21.9
close to the Summer 8.1 42.9 8.7 28.6
coast Autumn 8.0 41.6 9.3 25.3
Winter 8.2 39.2 10.2 17.2
2 Spring 8.1 40.1 10.1 20.1
far from the Summer 8.2 42.55 9.2 28.1
coast Autumn 8.0 41.11 10.5 25.5

Taxonomy

Order: Decapoda Latreille, 1802

Family: Grapsidae MacLeay, 1838

Genus: Metopograpsus H. Milne Edwards, 1853

Metapograpsus messor (Forskal, 1775) and Metapograpsus thukuhar (Owen, 1839)
Genus: Pilumnidae Samouelle, 1819

Pilumnopeus serratifrons (Kinahan, 1856)

(Table 2) shows a list of recorded and identified species with their references. the total of 20
species of crabs species were identified during the in the this work and previous studies at Al-Fao
coast (Picture 2). The collected samples included 20 species belonging to 11 families. The family
Pilumnidae is represented by 5 species, and Macrophthalmidae and Camptandriidae were
represented by three species, while the other eight families Portunidae, Galenidae, Epialtidae,
Sesarmidae, Matutidae, Dorippidae, Dotillidae and Grabidae, each comprised only one species.

Table 2. Families and species List of the crab species recorded in the previous studied and this
study at Al-Fao coast.

No. | Family Species References

1 Macrophthalmidae Ilyograpsus rhizophorae (Barnard, 1955) Yasser et al., 2020a
Macrophthalmus Venitus dentipes (Lucas in | Yasser et al., 2013

Guérin, 1836)
Macrophthalmus laevis (A. Milne-Edwards, | Yasser et al., 2013

1867)

2 Pilumnidae Eurycarcinus integrifrons (de Man,1879) Naser, 2018
Eurycarcinus orientalis (A. Milne Naser, 2019
Edwards, 1867)
Pilumnus savignyi (Heller, 1861) Yasser et al., 2020b
Pilumnopeus convexus (Maccagno, Al-Khafaji, et al., 2017f
1936)

Present study

Pilumnopeus serratifrons (Kinahan, 1856)

3 Camptandriidae Leptochryseus kuwaitensis (Jones Ng et al., 2009
and Clayton, 1983)
Nasima dotilliformis (Alcock, 1900) Ng et al., 2009
Opusia indica (Alcock, 1900) Ng et al., 2009
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No. | Family Species References

4 Epialtidae Phalangipus persicus (Griffin, 1973) Yasser et al., 2021a

5 Portunidae Portunus segins(Forskal, 1775) Yasser et al., 2021c

6 Matutidae Matuta planipes (Fabricius, 1798) Al-Khafaji, et al., 2017e

7 Galenidae Halimede Tyche (Herbst, 1801) Al-Khafaji, et al., 2017d

8 Grabidae Metapograpsus Messor (Forskal, 1775) Present study
Metapograpsus thukuhar Present study

9 Sesarmidae Nanosesarma sarii (Naderloo & Naser et al., 2013
Tirkay, 2009)

10 | Doatillidae llyoplax Stevensi (Kemp, 1919) Yasser et al.,2021b

11 | Dorippidae Dorippe Quadridens (Fabricius, 1793) Al-Khafaji et al., 2019

(Table 3) shows the presence and absence of species recorded at the two study stations during
the work period. The species M. dentipes was present at both study stations in hand-caught and
hand-netted catches for two stations in the Iragi coast of the Al-faw area. The species was
available during most seasons. Eurycarcinus orientalis and Nasima dotilliformis were the most
common species. Eurycarcinus orientalis was absent only in spring at Station 1 and winter at
Station 2, while Nasima dotilliformis was absent only in Station 1 during Autumn, and in Station
2 in winter. P. convexus and Opusia indica were common species caught and recorded at both
study stations during winter, spring, and summer at Station 2. It is evident from the table that
Metapograpsus rasul (Forskoll, 1775), Metapograpsus thokowhar (Owen, 1839), and
Pilumnopeus serratifrons (Kinahan, 1856) were recorded for the first time from the Iragi coast in
this study.

Table 3. Presence and absence of the species recorded at two stations during the survey period

No Species Station 1 Station 2
' Winter | Spring | Summer | Autumn | Winter | Spring | Summer | Autumn

1 I. rhizophorae + - - - - - - _
2 M. dentipes + + + + + + + +
3 M. laevis - - + + + - + +
4 E. integrifrons + + + - + + - +
5 E. orientalis + - + + - + + n
6 Pilumnus savignyi + + - - R

7 P. convexus + + + - + ¥ N
8 P. serratifrons - + + - - + ¥
9 L. kuwaitensis - - - + + - - +
10 N. Dotilliformis + + + - - + n ¥
11 Opusia indica - + - - + + + -
12 P. persicus + + + - + - R

13 Portunus Segnis + + + + - - R +
14 Matuta planipes + + - + - R

15 Halimede Tyche + - + - + B _

16 M. Messor + + - + +

17 M. Thukuhar - - - + + T

18 N. sari - - + + + +

19 Ilyoplax Stevensi - + + - + + -
20 D. quadridens + - + +
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Picture 2. Group of plates of species collected from study area A: M. Messor. B. M.Thukuhar C:
P. serratifrons D: E. integrifrons.

Correlation between the presence of marine crab species and environmental factors:

(Table 4) shows the relationship between the presence and absence of crab species and the
environmental factors studied. Correlation analysis revealed significant relationships between the
different crab species and the environmental factors: There is no clear effect of pH on the
presence of species (r = -0.068; P < 0.05), salinity (r = -0.764; P < 0.05), dissolved oxygen (DO):
(r = 0.341; P < 0.05), and temperature (r = -0.731; P < 0.05) while species decreased with
increasing water temperature and salinity. Biodiversity increased slightly with increased
dissolved oxygen.
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Table 4. The correlations between environmental variables and species presence (presence =1,
absence = 0) in the study area; P>0.05

: Presence and absence of marine
Environmental parameters .
crab species
pH No significant correlation (ns)
Salinity %o moderate Negative correlation
Dissolved Oxygen (DO, mg/l) | positive correlation
Temperature (°C) Negative correlation

Discussion

Temperature: This directly affects the activity and growth rate of invertebrates. Some species
prefer certain temperatures, and sudden changes can disrupt the ecological balance. The pH value
tends towards alkalinity for most seasons of the year, and this is one of the characteristics of
marine waters (Abbas et al., 2020). We notice its effect on the presence and abundance of crabs,
but it is not significant.

Water temperature plays a role in reflecting the disturbance of climatic conditions in the
summer and autumn seasons, and the pH is an important factor for the efficiency of both
coagulation and chlorination, which contributes to the variation in alkalinity, especially in the
winter and autumn seasons (Mohammed et al., 2025).

Salinity plays a crucial role in species distribution. Most crustaceans, including crabs, cannot
tolerate large changes in salinity, especially in unstable areas. Salinity increased significantly and
was more stable at Station 2, which farthest from the coast and least affected by tides. Station 1,
which more tidal, experienced tidal fluctuations and recorded less stable values for all
environmental factors. This was due to its proximity to the erosion zone and its increasing impact
from human activities, resulting in greater biodiversity and stable distributions of invertebrates
and other living communities.

In addition, the study stations are located in a hot and dry desert climate, so most parameter
values increased with increasing temperatures, leading to increased salt concentration in the water
(Al-Hemidawi et al., 2020).

The study showed that despite the minor differences in most environmental factors between
the two stations, impact on the extent of the organism’s tolerance and adaptation to
environmental conditions. We notice that the dissolved oxygen values at the second station,
which is far from the coast, are slightly higher than they were at the first station, affected by the
temperature that decreases as we move away from the land, which reflects its effect in supporting
biological diversity and a more stable and regular distribution. Here, the importance of spatial
environmental distribution and its direct impact on biological communities emerges.

The current study showed that 20 marine crabs, which caught by nets and by hand off the Iraqi
coast at Al-Fao Port. Some species were recorded in previous recent studies (Nasser et al., 2024),
while Al-Khafaji et al. (2018) reported 18 species, Macrophalmus spp., Eurycarcinus orientalis,
Nasima dotilliformis, Leptochryseus kuwaitensis, Portunus siginsus, and Halimede tyche were
the most widespread species, found in large numbers at most sites and most seasons in both
studies. This finding indicates that these species are well -established in the various habitats
along the Iragi coast. It also suggests that the environmental conditions of the two sites are
conducive to their presence, particularly in terms of bottom habitat, food availability, and the
absence of predators. Drekamar and Vessey (1982) stated that if a species occupies an area and
reproduces there, it means that all its needs have met. The current study added three species:
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Metapograpsus messor (Forskal, 1775), Metapograpsus thukuhar (Owen, 1839), and
Pilumnopeus serratifrons (Kinahan, 1856), as the first records of the number of marine crabs
reported in previous studies collected in the waters of the Iraqi coast (Al-Khafaji et al., 2018;
Nasser et al., 2021). This ongoing change in the structure of the crab community on the Iraqi
coast is certainly due to the ongoing migration activity of marine organisms from the Arabian Sea
to the Arabian Gulf and to the northwest. The results indicate that environmental changes
primarily linked to the seasonal cycle while the impact was limited to the location (near or far
from the coast) and changes in environmental factors more linked to the presence and distribution
of marine crabs near or far from the coast.

Correlation analysis results show that temperature had the most negative effect on species
presence, indicating that species prefer relatively cooler seasons. Salinity also had a negative
impact, which may reflect the sensitivity of some species to salinity changes. Dissolved oxygen
has a relatively small positive effect, suggesting that the availability of oxygen may enrich the
environment for the presence of some species. This confirmed by a study by Al-Baghdadi et al.
(2025) on relationship between environmental factors and the abundance of benthic organisms in
the Shatt al-Basra Canal.

Conclusions:

These results highlight the importance of studying seasonal and spatial environmental
variation and its direct impact on the diversity of biological communities, which calls for
focusing future studies on these coastal areas and giving them priority, as they are a new
environment for biological communities, especially invertebrates, a key to protecting the coastal
ecosystem.

The study confirmed that temperature had the greatest impact on species presence, indicating
that species prefer relatively cooler seasons. This may reflect the sensitivity of some species to
salinity changes. Oxygen availability may also enhance the presence of some species.

In addition to providing a reference list of crabs associated with the coast of the Grand Fao
Port in southern Iraq, it currently includes 20 species in 11 families.
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