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Abstract.—A new species of Stylaster (Group A, previously known as
Allopora) is described from the southern coast of Oman, Arabian Sea. This
region is known for its complex hydrography, which leads to a high diversity
of marine life in shallow-water habitats. Stylaster omanensis n. sp. differs from
all other described species of the genus in lacking dactylostyles.

Keywords: Stylasteridae, Stylaster, Oman, Dhofar region, Arabian Sea, new
species

The Stylasteridae, one of 78 families of
hydroids, is a very diverse and ecologically
successful family, having the second high-
est number of species in the class, i.e., 314
Recent species and 29 Recent genera
(Cairns 2015). Stylasterids are ubiquitous
in marine environments, known from the
Arctic Circle to off continental Antarctica
at depths of 0–2789 m, but are most
abundant between 200–1200 m (Cairns
2011) and tend to concentrate in insular
regions, avoiding the coasts of large
continental landmasses (Cairns 1992b).
They are exclusively sessile, benthic, and
colonial organisms that require a hard
substrate for original settlement and sub-
sequent anchorage. Their calcareous skel-
eton is a synapomorphy for the family but
is not unique among the hydroid families,
Milleporidae and some genera of the
Hydractiniidae also having calcareous
skeletons. But, the Stylasteridae is the only
hydroid family to both have a predomi-
nantly deep-water distribution and to be
calcified, which may explain its unique
niche and resultant high diversity (Cairns

2015). The species described herein, S.
omanensis, belongs to the most species-rich
genus in the family, Stylaster, which
contains 95 species and is found worldwide
at depths of 0–1485 m. The genus has been
divided into three species groups (Cairns
1983) to aid in identification. S. omanensis
belongs to Goup A (sensu Cairns 1983),
none of which had previously been report-
ed from the Indian Ocean. S. omanensis is
an exception to many of the generalities
described above, in that it is a shallow-
water species that occurs off a large
continental land mass. It is also unique
within its genus in lacking dactylostyles,
although one other undescribed species
from Indonesia (Puce et al. 2011) also
apparently lacks dactylostyles.

The number of coral studies in the
western Arabian Sea and Dhofar region
is very limited (see Sheppard & Salm 1988;
Sheppard & Sheppard 1991, Sheppard et
al. 2000), and coral communities of this
region is not sufficiently described and
documented. Preliminary studies on few
groups of cnidarians such as octocorals,
and scleractinians suggest very high diver-
sity compare to northern parts of the
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Arabian Sea, Gulf of Oman, and the
Persian Gulf (unpublished data). Together
with Hallaniyat Islands, this area is con-
sidered as one of the major sources of coral
larvae and therefore an important area for
coral recruitment and conservation efforts
(Claereboudt, pers. comm). It is generally
known that Dhofar region has a very
complex hydrography, and supports di-
verse marine habitats. This is mainly due
to the significant changes in the marine
environment of this region during mon-
soonal seasons. The summer southwest
monsoon generates one of the five largest
upwelling areas of the world (Bakun et al.
1998), whereas the winter northeast mon-
soon reverses the circulation pattern and
increases the biological production of the
whole Northern Indian Ocean (Burkill

1999, Wilson 2000). The upwelling caused
by southwest monsoon affects the hydrog-
raphy to a depth of about 400 m (Brock et
al. 1992), resulting to displacement of
warm surface waters by cold nutrient-rich
waters, and leading to an increase in
productivity and diversity within the inter-
tidal and shallow subtidal areas (Savidge et
al. 1990, Ormond & Banajmoon 1994,
Schils & Coppejans 2003).

Although, the existence of Stylaster
colonies has been reported from Dhofar
region and Mirbat (Coles et al. 1996,
Sheppard & Salm 1988, Claereboudt, pers.
comm.); it has never been studied in detail
until now. So far there is no record of
Stylaster on the Yemen coastline of the
Arabian Sea (Benzoni, pers. comm.). In
this paper we describe a new species of the
stylasterid genus Stylaster from this rich
and diverse area.

Material and Methods

In situ observations and material collec-
tion were made in 2011–2013 during
several field trips along the coast of the
Arabian Sea, from Mirbat, Dhofar gover-
norate, in the south of Oman (Fig. 1). In
situ photographs were taken using a small
compact underwater camera and the depth
recorded using a dive computer. Colonies
of S. omanensis were sampled using using
hammer and chisel. In total, three colonies
were collected, two of which kept in
ethanol and the third one was dried. For
scanning electron microcopy, a small
fragment of skeleton was mounted on a
stub with double-sided carbon tape, then
coated with gold-palladium (AuPd), and
examined using a Jeol 6480LV SEM
operated at 10 kV at NBCSEM specimen
preparation follows the methodology dis-
cussed by Cairns (1983). All specimens are
deposited at the Naturalis Biodiversity
Center, Leiden, the Netherlands (formerly
Rijksmuseum van Natuurlijke Historie,
Leiden, the Netherlandsiden).

Fig 1. Type Locality of Stylaster omanensis in
Dhofar governorate, south of Oman.
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Definitions of the morphological termi-
nology can be found in the illustrated
glossary of Cairns (2011).

The following abbreviations are used in
the text: NBC, Naturalis Biodiversity
Center; RMNH, Rijksmuseum van Na-
tuurlijke Historie, prefacing acronym for
specimens deposited at the Naturalis Bio-
diversity Center, Leiden; SEM, Scanning
Electron Microscope stub number;
USNM, National Museum of Natural
History, Smithsonian Institution, Wash-
ington D.C., United States

Genus Stylaster Gray, 1831

Stylaster Gray, 1831: 37 (in part).—
Boschma, 1956: F99; 1957: 2.—Cairns,
1983: 476–479 (Groups A–C, full
synonymy and discussion).

Allopora Ehrenberg, 1834: 303, 371.—
Boschma, 1956: F99–F100; 1957: 18.

Diagnosis.—Colonies usually uniplanar,
but may be bushy or lamellar; coenosteal
color variable. Gastro- and dactylopores
arranged in cyclosystems arranged exclu-
sively on branch edges (Group C, 43
species), uniformly on all branch surfaces
(Group A, 27 species), or irregularly on
three sides of the branches (Group B, 24
species). Gastropore tube single-cham-
bered but may be partitioned by an
annular or diffuse ring palisade or sphinc-
ter; gastrostyles always present. Dactylos-
tyles usually present, sometimes as
dactyloglossae. Ampullae usually superfi-
cial with lateral or apical efferent pores,
but may be primarily internal.

Type Species.—Madrepora rosea Pallas,
1766.

Discussion.—As implied above in the
Diagnosis (including eight exclusively fos-
sil species, the new species described
herein, and an additional unclassified
species), there are 95 species known in
the genus (Cairns & Schuchert 2015),
making it one of the largest in the phylum,
only exceeded in number of species by:
Sertularella (130 species), Acropora (120

species), and Symplectoscyphus (105 spe-
cies). In order to facilitate comparisons
among the species, Cairns (1983) divided
the genus into three groups based on the
arrangement of their cyclosystems (see
Diagnosis). Stylaster omanensis is the first
described species in this genus found to
lack dactylostyles, although an unde-
scribed species is known (Puce et al. 2011).

Distribution.—Cosmopolitan, 0–1485 m
(Cairns, 1992a).
Stylaster omanensis, new species
Figs. 2–3

Types.—Holotype: Mirbat, Dhofar re-
gion, RMNH Coel. 42028 (in ethanol),
and SEM stubs 2016 and 2294 (USNM).
Paratypes: Mirbat, Dhofar region, two
specimens, RMNH Coel. 42029 (dry),
RMNH Coel. 42031 (in ethanol).

Zoobank Registration Number.—736732A5-
587F-4140-ADC6-5989EAD01DBC

Type Locality.—Oman, Arabian Sea,
Dhofar region, Mirbat, 16.9403678N,
54.8080958E 18 m, collected by K. Sami-
mi-Namin, 19–23 May 2013.

Description.—Colonies are uniplanar
(Fig. 3A–B, D), robust, and moderately
branched, the holotype (Fig. 3A) measur-
ing 51 mm in height and 72 mm in width,
with a basal branch diameter of 12.1 mm.
The larger paratype is 105 mm in height
and 26 mm in basal branch diameter, but
irregularly branched. Branching is roughly
dichotomous, but not regular, the blunt
branch tips somewhat flattened and 1–3
mm in diameter. There are no commensal
polychaetes. The coenosteal texture is
reticulate-granular (Fig. 2G–I), the strips
ranging from 45–77 lm in width, each
covered with small (3–4 lm in diameter)
granules. Nematopores or isolated dacty-
lopores not observed. The colonies are
rose-colored (Fig. 3A–D) to white.

Cyclosystems are uniformly arranged
(Fig. 2A–C) on all branch surfaces
(Stylaster Group A), circular to slightly
irregular in outline (Fig. 2E–F), and 0.45–
0.75 mm in diameter; cyclosystems flush
to only slightly raised above coenosteal
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Fig. 2. Stylaster omanensis. A–B, stereo pair of distal branch showing randomly arranged cyclosystems;
C, several cyclosystems; D–F, various cyclosystems; G–I, reticulate-granular coenosteal texture at
progressively larger magnifications; J, a gastrostyle; K–L, stereo view of a gastrostyle and surrounding ring
palisade; M, a gastrostyle and gastropore cavity from above; N, ring palisade elements; O, cross section of a
primarily internal male ampullar cavity; P, efferent pore of male ampulla in a shallow depression. Scale bars:
A, B, C¼500 lm; D, E, M, O¼200 lm; F, G, J, K, L, P¼100 lm; H, I¼50 lm; N¼20 lm. C, F, G, J are from
paratype RMNH Coel. 42029, the rest are from holotype.
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Fig. 3. Underwater pictures and photographs of the holotype and paratypes of Stylaster omanensis. A,
holotype RMNH Coel. 42028; B, paratype RMNH Coel. 42029; C, paratype RMNH Coel. 42031; D, in situ
photographs of S. omanensis at 18 m depth.
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surface (Fig. 2D). Based on 50 cyclo-
systems, the range of dactylopores per
cyclosystem is 5–10; the average is 7.54 (r
¼ 1.27); and the modal number is 8.
Diastemas are rare.

The gastropore is circular (0.21–0.29
mm in diameter), and the gastropore tube
is cylindrical for most of its length (Fig.
2J–M), broadening slightly near the coe-
nosteal surface. The gastrostyle is cylindri-
cal to lanceolate (Fig. 2J–M), 0.28–0.46
mm in length and about 0.13–0.25 mm in
greatest diameter. Its tip is blunt and its
lateral surface is covered with tall, longi-
tudinally arranged, spinose ridges that are
separated by deep channels; the ridges bear
elongate spines up to 40 lm in length. A
diffuse ring palisade (Fig. 2K–L) occurs
near the tip of the gastrostyle, the elements
cylindrical to slightly clavate in shape (Fig.
2N), each up to 60 lm in length and about
18 lm in diameter. The dactylotomes are
thin (about 55 lm in width) and do not
open to the gastropore tube (Fig. 2M).
There appear to be no dactylostyles of any
kind.

The male ampullae are primarily inter-
nal (Fig. 2O), showing as slight bulges on
the coenosteal surface, with an internal
diameter of 0.45–0.55 mm. The efferent
pore is small, 30–35 lm in diameter, that
sits in the center of a shallow depression
(Fig. 2P) about 0.18 mm in diameter
adjacent to a cyclosystem. Female ampul-
lae are not known.

Remarks.—Stylaster omanensis clearly
falls into Stylaster Group A, as defined by
Cairns (1983). Although species of
Stylaster are known from throughout
the Indian Ocean, no species from Group
A have been reported from that ocean
except for four species off South Africa
(Cairns & Zibrowius 2013: Table 1).
Stylasterids have remarkably small distri-
butional ranges (Cairns, 1992b, 2005),
and thus it would be unusual for a species
known from off South Africa to be
conspecific with one from off Oman
approximately 6200 km to the north.

Nonetheless, S. omanensis differs from
those species, as well as all other described
species in the genus, by lacking dactylos-
tyles, although one other undescribed
species from Indonesia (Puce et al. 2011)
also apparently lacks dactylostyles.

Stylaster omanensis also differs from
those species by having quite small cyclo-
systems.

Etymology.—The species is named for
the country from which was first collected.

Distribution.—Known only from the
type locality.
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