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Introduction

Octocorals are sessile organisms, mostly in colonies, belonging to the subphylum Anthozoa
within the phylum Cnidaria. They comprise more than 3600 recorded species, primarily non-hard
corals (such as soft corals, sea fans, and sea pens), distributed across more than 75 families
(McFadden et al., 2022, 2024). This group is widespread, found from shallow coastal areas to the
deep sea and in all marine ecosystems (Pérez et al., 2016), from the Arctic to the Southern Ocean
(Fabricius and Alderslade, 2001; Samimi-Namin and Van Ofwegen, 2012; Haverkort-Yeh et al.,
2013), and occurring on both soft and hard substrates (Ruppert et al., 1994; Bryce et al., 2018.
The western Indo-Pacific region is home to the richest and most diverse coral population in the
world (Fabricius and Alderslade, 2001).
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Octocorallia contribute significantly to the biodiversity and functions of many coral-
dominated marine ecosystems, they perform vital ecosystem functions and provide invaluable
services to human societies. They can be key species that form complex, three-dimensional
habitats and serve as homes, refuges, and breeding sites for many associated organisms, which in
turn contribute to increased biodiversity (Baillon et al., 2012; de Padua et al., 2022). Octocorals
often host a conspicuous and important organism, including sponges, mollusks, annelids,
echinoderms, and fish (Reijnen et al., 2011).

The defining characteristic of octocorals polyps have eight pinnate tentacles, which
distinguishes them from hexacorals (Scleractinia) polyps typically have six non-pinnate tentacles.
Their bodies lack a hard skeleton; instead, many taxa have an internal central axis. The axes are
primarily composed of gorgonin, a hard, horn-like protein material that is often calcified to
varying degrees. Their skeletons tend to consist numerous microscopic structures made of
calcium carbonate called sclerites (Samimi Namin and Van Ofwegen, 2012; Conci et al., 2021,
Quattrini et al., 2020).

The Arabian Gulf is one of the most important sea basins near the Indo-Pacific region,
distinguished by its unique biodiversity, and despite being one of the harshest bodies waters in
the world (Coles and Fadlallah et al., 1991; Sheppard et al., 1992; Bouwmeester et al., 2021;
Burt et al., 2008), this did not prevent coral reefs from growing and adapting in this harsh
environment (Coles and Fadlallah, 1991; Coles, 2003). The Arabian Gulf coral reef organisms
have adapted to this climate regime for more than 6000 years and that many of the world’s most
crucial ocean lessons can be learned from study of this system (Riegl and Purkis, 2012; Shahbazi
etal., 2021).

Several studies have documented the diversity and thriving of the octocoral species in the
Arabian Gulf, more than 19 genera within nine families of octacorals have been described from
the Arabian Gulf to date (Samimi-Namin and Van Ofwegen, 2009, 2012). However, the rarity
environmental studies may be attributed to the difficulty in identifying species in this region,
which discourages many researchers not interested in studying them (Shahbazi et al., 2021).
Thomson and Simpson (1909) were the first taxonomy of the octocoral in Arabian Gulf, they
reporting five species found in the region. Then Stiasny (1940) described materials from the
Octocorallia group, but part of these was re-examined in the study of Samimi-Namin and Van
Ofwegen (2012).

Despite their limited number, taxonomic studies of the octocorals in the Arabian Gulf have
continued. Burchard (1979), during his survey of marine fauna, noted the presence of numerous
soft corals, reporting five species in the western part of the Gulf. Sheppard et al, (1992) noted the
common belief that soft corals did not occur in the Arabian Gulf, but reported the presence of
some in Musandam. Rezai et al., (1995) also reported on the presence. Two coral species,
Sarcophyton sp. and Dendronephthya sp., were found on the islands of Larak and Lesser Tunb.
Rezai (2004) reported the presence of a coral species, Subergorgia suberosa, on Lesser Tunb
Island. So far, more than 19 genera within nine families of octacorals have been described from
the Arabian Gulf (Samimi-Namin and Van Ofwegen, 2009, 2012).

Euplexaura Verrill, 1869 (Octocorallia: Euplexauridae) is a genus that has been reclassified
into the new family Euplexauridae (McFadden et al., 2022). Previously, it belonged to the family
Plexauridae (Kiikenthal, 1919; Bayer, 1956), a family whose genera are now recognized as
belonging to five distinct evolutionary groups. While the colony growth form and thick branches
of Euplexaura are similar to some genera within Plexauridae, McFadden et al, (2022),
demonstrated that coenenchymal sclerites differ from those found in other genera within
Plexauridae and are not evolutionarily related, based on Phylogenetic and phylogenomic
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analyses. This genus is distributed in the tropical and subtropical waters of the Indian and Pacific
Oceans, at varying depths in clear and turbid waters (Fabricius and Alderslade, 2001).

According to Namin and Van Ofwegen (2009) Euplexaura is the most common genera in the
Arabian Gulf they reported the presence of four species: Euplexaura plana, E. rhipidalis, E. sp. a,
and E. sp. b, in different areas from north Arabian Gulf. Shahbazi et al, (2021) identified two
species, one in the Lark Island and the other from Hengam Island.

The Iraqi marine waters constitute Iraq's only outlet to the Arabian Gulf and represent as
unique of the waters of northwestern Arabian Gulf. Pohl et al., (2014) reported the discovery of
unique living coral reefs in Iraqi marine waters, are a unique ecosystem, somewhat different from
the rest of the Arabian Gulf due to the impact of the Shatt Al-Arab estuary. The estuary receives
sediment-laden and nutrient-rich waters, including oil-polluted waters, and is characterized by
increased turbidity (Downing, 1985; Iseave and Milkhailova, 2009; Pohl et al, 2014).
Furthermore, it is characterized by high salinity, temperatures and turbidity. The coastline of Iraq
is approximately 58 km and an area of 700 km?, these waters represent a significant gap in a vital
yet largely neglected region that remains understudied Exactly with regard to the species of coral
reefs. The aim of this study is to document the first record of the octocoral belonging to the genus
Euplexaura from the north west Arabian Gulf at the eastern breakwater of the Grand Faw Port in
Iraqi marine waters.

Materials and Methods
Study Area

The study area is located at surrounding the newly constructed breakwater at Al-Faw Grand
Port on the eastern side of Al-Faw Peninsula, south of Basrah, Iraq 29.77 22 N, 48.58 26 E, (Fig.
1). It covers a total area of 54 km? and has a depth of 19 m. The design includes two breakwaters:
the eastern breakwater, is 8 km long, and the western breakwater, is 16 km long.

E[iag:r[r\tqdj AN .

IRAQ
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#https://th.bing.com/th/id/OIP._KO_tXXBLXS

Figure 1. Site of soft coral sampling in the eastern breakwater in Al-Faw grand Port, South of Iraq.
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Sample Collection

Two octocorals colonies and a third small colony, were attached to the remains of a hard iron
cattail (Figure 2 a). It was found on the rocks of the eastern breakwater in the Grand Faw Port,
within the intertidal zone between November 2021 and March 2022. The colonies preserved in
75% ethanol. Water temperatures ranged from 16.0 °C to 33.0 °C, while salinity levels varied
between 39.6 and 44.0 psu

Identification of specimens

The specimens were identified using morphological characteristics of the colony and sclerites.
The sclerites were extracted by 10% sodium hypochlorite and examined under Wild stereo
dissecting microscope and the images of sclerites were taken by the light microscope (Zeiss),
with camera (Axio Cam iCc3). To determine the species, taxonomic comparisons were
performed using authoritative references for Octocorallia (Grasshoff 2000; Fabricius and
Alderslade 2001; Samimi-Namin and Van Ofwegen, 2009, 2012; McFadden et al., 2022). The
genus identification was also confirmed by Dr. K. Samimi-Namin at the Naturalis Biodiversity
Centre in Leiden.

One of the three colonies is deposited in the National Museum of Natural History, formerly
Rijksmuseum van Natuurlijke Historie, Leiden, The Netherlands (RMNH), the other specimens
were deposited under No. 233 in the marine biology laboratory and museum, Marine Science
Center, University of Basrah.

Results:

Phylum: Cnidaria (Hatschek, 1888)
Subphylum: Anthozoa (Ehrenberg, 1834)
Class: Octocorallia (Haeckel, 1866)
Order: Malacalcyonacea (McFadden, Van Ofwegen and Quattrini, 2022)
Family: Euplexauridae (McFadden, Van Ofwegen and Quattrini, 202 ¢) (new Fam.)
Genus: Euplexaura Verrill, 1869

Euplexaura sp.

Materials: RMNH Coel. 40001, colony fragment, 29.77 22 N, 48.58 26 E, at the intertidal zone
of eastern breakwater of Al-Faw. 2022

Another colony deposited MSC no. 233 in the marine biology laboratory Marine Science Center,
University of Basrah.

Description of RMNH Coel. 40001. The colony was 8.8 cm high, 4.6 cm width and 4mm. base
dimeter for both colonies

The MSC, no. 233. The colony was 8.5 cm high and 4.5 cm width. They were characterized by

cylindrical branches, with irregular swellings along the branches and at the tips (Fig. 2a, b, ¢).
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Figure 2. a, Colonies of Euplexaura sp. attached to the remains of a hard iron cattail; b, Three
colonies attached; ¢, MSC, no 233

The calyces are low, evenly distributed along the branches and the colony's axis. The polyps is
monomorphic, retractable and the tentacles having flat and relative smooth rods of up to 0.08 mm
(Figure 3 b), and points with flattened spindles, up to 0.24 mm long (Figure 3 a), a collaret not
present.

The surface layer of coenenchyme has blunt ellipsoids and spindles, up to 0.27 mm, with
complex tubercles (Fig. 4). The interior (subsurface layer) has spindles and small rods up to 0.12
mm long (Fig 5). Several brittle stars were attached to the colony (Fig.2 b,c).

Colour: The two live colonies were pink, and in preservation they were grey and brown. The
sclerites were pale and colorless.

Remarks: Moreover, this species distinguished from E. plana and E. rhipidalis, by having
cylindrical branches. It differs from other Euplexaura described in the Arabian Gulf, in
presenting the tentacles small rods, and swellings in some areas of the colony’s branches and
their tips. In general, it has relatively smaller sclerites.
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Discussion:

The increased sedimentation due to Shatt al-Arab estuary, a characteristic feature of Iraqi marine

waters, is a significant factor in altering the composition of the coast and seabed. This affects the
environment of the region, where reduces the availability of solid substrates for coral polyps to
grow on. Consequently, coral in this area appears sparse and scattered, suggesting its discovery
was in chance (see Pohl et al., 2014)
The recent construction of the two massive breakwaters for the Grand Faw Port, and their rocks,
have facilitated the extensive colonization of the solitary hard coral Paracyathus stokesii (Ahmed
et al., 2023). Researchers have also recently recorded observations growth of the sea-fan colonies
on the breakwater rocks (Mohammed et al. in press).

R
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Figure 3. Euplexaura sp. from northwest Arabian Gulf. a, point spindles; b, tentacle sclerites.
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Figure 4. Euplexaura sp. from northwest Arabian Gulf, shows the ellipsoids and spindles of
surface layer.
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Figure 5. Euplexaura sp. from northwest Arabian Gulf, shows spindles of the subsurface layer

Samimi-Namin and Van Ofwegen (2012) also showed that the octocorals are the most
abundant animals’ component on steep or vertical rock walls.

Most studies that have dealt with the biodiversity of coral reefs in the Arabian Gulf have
focused on the order Scleractinia (Rosen, 1971; Basson, 1977; Burchard, 1979; Sheppard and
Sheppard, 1991; Fadlallah et al., 1993; Carpenter et al., 1997; Riegl, 1999; Rezai et al., 2010;
Riegl et al., 2012; Samiei et al., 2013; Alidoost-Salimi et al., 2018;) and other hexacorals
(Koupaei et al., 2014, 2016; Darvishi et al., 2018). whereas, few studies have been conducted on
the order Octocorallia (Samimi-Namin and Van Ofwegen, 2009; Shahbazi et al., 2019). The
reason may be due to the difficulty in species identification, which makes many researchers
uninterested in studying them as a result of the differences in sclerites’ appearance in colonies
and even within the same species (Shahbazi et al., 2021).

The genus Euplexaura is widespread in the Indo-Pacific Ocean, has been recorded in shallow
and deep waters exceeding 100 meters (Fabricius and Alderslade, 2001; Matsumoto and Van
Ofwegen, 2016). And it appears to be one of the most common genera in the Arabian Gulf
(Samimi-Namin and Van Ofwegen, 2009).

The present study revealed, for the first time, the presence of the genus Euplexaura in the
intertidal zone. It appears that water currents and waves are the most impact factors determining
its abundance and distribution. It seems to tolerate high turbidity and exposure to high
temperatures similar to air temperatures during low tide.

The presence of three Euplexaura colonies in good health is clear evidence that this region is
suitable for the growth of more octocoral colonies, especially given the solid substrates provided
by thousands of breakwater rocks. It is certain that this region will witness a high density of
colonization of this species and perhaps other species in the future.

This study contributed to expanding the distribution range of the genus Euplexaura in the
Arabian Gulf and in an area with harsh and extreme conditions, such as Iraqi marine waters. The
identification of octocorals is often based on colony morphology and sclerites characteristics
(Bayer 1961). These characteristics are essential for determining genus and species (Kiikenthal,
1919; Madsen, 1944; Bayer, 1981; Daly et al., 2007).

Although molecular studies have significantly improved the accuracy of higher classifications,
such as families and orders, the currently available molecular indicators often lack the sensitivity
to distinguish between closely related genera and species. As a result, at finer taxonomic scales,
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many morphologically similar taxa remain unresolved (Altuna and Poliseno, 2019; Enrichetti et
al., 2026).

There are some differences between the species under study and species of the genus
Euplexaura recorded in the Arabian Gulf in previous studies, such as those by Samimi-Namin
and Van Ofwegen (2009) and Shahbazi et al., (2019, 2021). Grasshoff, (1999) confirmed that
species of Euplexaura are distinguished only by differences in the size of the sclerites in
combination with different growth forms (Samimi-Namin and Van Ofwegen, 2009). The results
of this study indicate that the presence of tentacles sclerites (small rods) could be useful character
to distinguish between Euplexaura species

Conclusions

This study documents the first record of genus Euplexaura in the northwestern Arabian Gulf,
at the intertidal zone of the Grand Faw Port breakwater, affected by Shatt Al-Arab estuary
sediments and characterized by turbid water. This species was identified based on the
morphology of the sclerites of the polyp and coenenchyme, both in surface and interior layers.
The species in this study appeared to be different from the species that have previously been
recorded in the northern Arabian Gulf and off the Kuwait coast by Samimi-Namin and Van
Ofwegen, (2009) and Shahbazi et al., (2021), due to swellings in some areas of the colony’s
branches and their tips, and the tentacles having small rods that are usually flat and relatively
smooth. Globally, because many octocoral genera urgently require taxonomic revision, the
species historically identified as Euplexaura sp. cannot be accurately classified at present. All old
specimens and their sequence data need to be thoroughly re-evaluated before these corals can be
definitively identified.
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