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Abstract. Two species of the genus Ophelina Orsted, 1843 (Annelida, Opheliidae) are reported from the
coast of Kuwait (Arabian Gulf) after specimens collected in the intertidal and shallow subtidal, namely
Ophelina arabica sp. nov. and Ophelina grandis (Pillai, 1961). The new species is mainly characterised
by features of the anal tube, which is provided with about 25 annulations at each side; the ventral
margins are fully fused while dorsal margins are fused at most of their length but are free at the distal end
in the shape of a conspicuous incision; the posterior end is opened with free margins; the anal tube also
lacks marginal papillae but bears a pair of basal papillae and an unpaired anal cirrus attached to ventral
margin at mid-length. Ophelina grandis is reported for the first time in the Arabian Gulf; specimens are
fully described and compared with similar species. A key for species of Ophelina in the Indo-Pacific,
Southern Asia, Indo-Malay Archipelago and Australia, is also provided.
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Introduction

The family Opheliidaec Malmgren, 1867 currently comprises 5—8 genera and ca 160 to 171 species
(Parapar et al. 2021b; Read & Fauchald 2022). Nevertheless, a comprehensive revision of this family is
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needed given its confusing taxonomic history (Parapar et al. 2021b), and the evidence of paraphyly in
Ophelina Orsted, 1843 that is the most speciose genus (Paul et al. 2010; Wiklund et al. 2019; Blake &
Maciolek 2020; Gunton et al. 2021). Furthermore, taxonomic knowledge on opheliids from several
geographic regions is still scarce or fragmentary, mostly across the Indian Ocean and large areas of the
Indo-Pacific. This is also hindered because of short or incomplete descriptions of new taxa described in
the 19% century (often based on broken or damaged specimens), and worldwide reports of specimens
attributed to European species that might correspond to undescribed species (Parapar et al. 2021b).

Regarding the Arabian Gulf, several species of Opheliidae have been reported beginning in the early
years of the 20" century, namely Armandia leptocirris (Grube, 1878), A. intermedia Fauvel, 1902,
A. lanceolata Willey, 1905, Polyophthalmus pictus Dujardin, 1839, Ophelina acuminata Orsted, 1843,
O. longicaudata (Caullery, 1944) and O. af. cylindricaudata (Hansen, 1879) (e.g., Fauvel 1911, 1919;
Wesenberg-Lund 1949; Mohammad 1971, 1980; Fiege 1992). Recently, Polyophthalmus zhadanae
Parapar, Al-Kandari, Candas & Moreira, 2021 has been described from intertidal and shallow depths
from Kuwait and Saudi Arabia (Parapar ef al. 2021a). Regarding the genus Ophelina, O. acuminata was
reported from Kuwait by Wesenberg-Lund (1949), Al-Rifaie et al. (2012) and Al-Yamani et al. (2012),
O. longicaudata from Saudi Arabia by Fiege (1992) and Nazeer et al. (2021), and O. af. cylindricaudata,
O. acuminata and Ophelina sp. from Qatar by Al-Omari (2011). However, the type localities of
O. acuminata and O. cylindricaudata correspond to northern Europe, and that of O. longicaudata is in
Indonesia (Orsted 1843; Hansen 1879; Caullery 1944).

In this frame, specimens of the genus Ophelina collected by the Kuwait Institute for Scientific Research
(KISR) from several intertidal localities across Kuwait (see Al-Kandari et al. 2019) were examined.
Two species were found in samples: Ophelina grandis (Pillai, 1961) is reported for the first time for the
Arabian Gulf and specimens are fully described and compared with similar species; and one species new
to science that is described here as Ophelina arabica sp. nov. A key for species of Ophelina in the Indo-
Pacific, Southern Asia, Indo-Malay Archipelago, and Australia is also provided.

Material and methods

Specimens examined in this study were collected from intertidal habitats along 19 transects in several
locations across Kuwait during the late autumn and winter of 2014-2020. Sampling localities included
mainland areas and seven islands, extending from Khor Al-Subiya in the north to the border with Saudi
Arabia in the south. Samples were washed in the field with a 300 um mesh sieve; specimens of Ophelina
retained in the mesh were removed. Al-Kandari et al. (2017, 2019) provide additional details on the
sampling methodology.

Line drawings and measurements of specimens were made using an Olympus BX51 compound
microscope provided with a camera lucida. Specimens selected for Scanning Electron Microscopy
(SEM) examination were dehydrated in a graded ethanol series, critical-point dried using CO,,
mounted on aluminium stubs, covered with gold in a BAL-TEC SCD 004 evaporator, and examined
and photographed under a JEOL JSM-6400 scanning electron microscope at the Servizos de Apoio a
Investigacion, Universidade da Coruna (SAI-UDC), Spain.

The type specimens of O. grandis deposited in the Natural History Museum (NHM), London, could
not be examined because of post-mail issues; photos of holotype and paratypes were provided instead
by the NHM staff (cf. Fig. 11). The type series of the new species and non-type material of O. grandis
from Kuwait were deposited in the Museo Nacional de Ciencias Naturales, Madrid, Spain (MNCN).
The description of the new species is based on the holotype and complemented by the examination and
microphotographs of paratypes.
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Anatomical abbreviations used in text and figures

aclc = anterior chaetigers long chaetae
AT/at = anal tube

ata = anal tube annulations

atdi = anal tube dorsal incision

atvdf = anal tube ventro-distal fusion line
atvypf = anal tube ventro-proximal fusion line
br = branchiae

br a = branchiae - anterior

br p = branchiae - posterior

brb = branchial basis

bt = Dbuccal tentacles

CH/ch = chaetiger

Iclc = last chaetigers long chaetae

lg = lateral groove

mo = mouth

neu = neurochaetae

not = notochaetae

nuo = nuchal organ

pa = palpode

pbp = pair of basal papillae (“ventral lateral cirri”, “paired anal cirri” in previous work)
pel = parapodial prechaetal lobe (“anterior lobe” in Parapar et al. 2011)
pde = parapodial dorsal cirrus

pmp_p = paired marginal papillae - posterior
pmp v = paired marginal papillae - ventral
pvl = parapodial ventral lobe

uac = unpaired anal cirrus

vg = ventral groove

Repositories and services
KISR = Kuwait Institute for Scientific Research, Kuwait City, Kuwait

MNCN = Museo Nacional de Ciencias Naturales, Madrid, Spain

NHM = Natural History Museum (formerly BM(NH)), London, UK
SAI-UDC = Servizos de Apoio & Investigacion, Universidade da Corufia, Spain
Results

Taxonomy

Phylum Annelida Lamarck, 1809
Family Opheliidae Malmgren, 1867

Genus Ophelina Orsted, 1843

Ophelina Orsted, 1843: 45.
Ammotrypane Rathke, 1843: 188.
Ladice Kinberg, 1866: 257.
Terpsichore Kinberg, 1866: 257
Omaria Grube, 1869: 66.
Urosiphon Chamberlin, 1919: 384.
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Type species
Ophelina acuminata Orsted, 1843.

Diagnosis
[Following Wiklund ef al. (2019) and Blake & Maciolek (2020).]

Body elongate, with deep ventral groove and two lateral grooves along entire body length. Prostomium
conical, sometimes with terminal palpode; eyes present or absent. Branchiae present or absent; if present,
beginning on chaetiger 2, continuing to posterior end, sometimes missed from middle or last posterior
chaetigers; branchiae single, cirriform. Segmental lateral eyes absent. Noto- and neuropodia with small
fascicles of capillary chaetae; short ventral lobe present; small button-like dorsal cirrus sometimes
present. Pygidium with anal tube sometimes bearing long unpaired anal cirrus, a pair of basal papillae,
and several pairs of marginal papillae.

Remarks

In Ophelina, the terminology used to refer to the anal tube and its features is quite heterogeneous. Here,
we retain the terms “anal tube”, “unpaired anal cirrus”, “pair of basal papillae” and “paired marginal
cirri” following recent work (Parapar & Moreira 2015; Moreira & Parapar 2017; Magalhaes et al. 2019;
Wiklund et al. 2019). The “anal tube” has been previously referred to as “anal syphon” (Willey 1905),
“anal funnel” (e.g., Fauvel 1932; Takahashi 1938; Tampi 1958; Pillai 1961; Eibye-Jacobsen 2002),
“pavillon/tube postanal” (e.g., Caullery 1944), “pygidial organ/anal funnel” (e.g., Gallardo 1968) or
“pygidial funnel” (e.g., Neave & Glasby 2013). The “unpaired anal cirrus” has also been described
as “unpaired cirrus” (e.g., Horst 1919; Hartmann-Schréder & Parker 1995), “papille/cirre impaire”
(e.g., Fauvel 1902, 1927), “branchie anale” (e.g., Caullery 1944), “ventral cirrus” (e.g., Kongsrud et al.
2011; Wiklund et al. 2019), “anal cirrus” (e.g., Tampi 1958; Pillai 1961; Parapar et al. 2011; Gopal
et al. 2016), “anal branchiae” (e.g., Gallardo 1968) and “midventral cirrus/filament” (Barroso & Paiva
2013). Regarding the “pair of basal papillac”, these have been reported as “papilles ventrales” (Fauvel
1902, 1927), “couple of cirri at base” (Horst 1919), “ventral papillae” (Fauvel 1932), “branchie anale”
(Caullery 1944), “ventral cirri” (Pillai 1961), “anal cirri” (Gallardo 1968), “anal papillae” (Hartmann-
Schroder & Parker 1995) and “paired anal cirri” (Neave & Glasby 2013). Finally, the “paired marginal
papillae” have been named as “papilles latérales” (Fauvel 1902, 1927), “border cirri” (Horst 1919),
“papilles des bords latéraux” (Caullery 1944), “border papillae” (Tampi 1958; Pillai 1961; Gallardo
1968), “marginal cirri/margin with cirri/cirri on margin” (Gallardo 1968; Kongsrud et al. 2011; Wiklund
et al. 2019), “papillae of margin” (Eibye-Jacobsen 2002; Barroso & Paiva 2013), “margin anal cirri”
(Neave & Glasby 2013) and “pygidium marginal papillae” (Parapar et al. 2021a).

We added to the diagnosis of the genus the potential presence of “parapodial dorsal cirrus” that has been
observed at least in several species, including the new species described below.

Ophelina arabica sp. nov.
urn:lsid:zoobank.org:act:9BAE4E13-A48B-47E7-BA20-E6BE453CB446
Figs 1-6, 13

Diagnosis

Parapodial prechaetal lobe rounded throughout; short button-like dorsal cirrus; ventral lobe low and
lingulate. Anal tube provided with about 25 annulations on each side; ventral margin fully fused; dorsal
margin fused at most of their length but free at distal end as conspicuous incision; posterior opening
well-defined, margins free. Anal tube lacking marginal papillae; one pair of basal papillae and unpaired
anal cirrus attached to ventral margin at mid-length.
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Etymology

The name of the new species refers to the Arabian Gulf, where the type specimens were found.

Type material

Holotype
KUWALIT » Arabian Gulf, Ras Al-Zour; 28.74170° N, 48.38250° E; 8 Jan. 2015; sample P10443 code
RZO; low intertidal; sand; MNCN 16.01/17001.

Paratypes
KUWAIT « 3 specs; same collection data as for holotype; MNCN 16.01/17002 « 2 specs; same collection
data as for holotype; MNCN 16.01/17008 * 1 spec. (mounted for SEM); same collection data as
for holotype; sample P10423; MNCN 16.01/17003 < 1 spec. (mounted for SEM); Mina Abdullah;
29.00011°N, 48.16422° E; 16 Feb. 2014; sample P13183 code MAB; mid intertidal; MNCN 16.01/17004.

Description

MEASUREMENTS. Holotype, complete specimen, 14.0 mm long and 1.0 mm wide for 35 chaetigers.
Complete paratypes ranging from 6—12 mm in length and 0.5-1.0 mm in width for 32-35 chaetigers.
Smallest specimen 6.0 mm long and 0.5 m wide (MNCN 16.01/17002) with 32 chaetigers. One specimen
(MNCN 16.01/17008) with unpaired anal cirrus 3 three times as long as anal tube.

Boby. Slender, tubular, progressively tapering in last 4-5 chaetigers (Fig. 2A); lateral and ventral
grooves extending from anterior to posterior body end (Figs 1H, 2C, 3A, C, 4D).

ProsTOMIUM AND PERISTOMIUM. Prostomium pointed; terminal palpode on distal end (Figs 1A, 2A, 3A).
Prostomial eyes not seen. Nuchal organs large, as deep oval lateral depressions (Figs 1A, 3A-B).

PARAPODIA AND CHAETAE. Parapodia biramous; each parapodium provided with a prechaetal lobe, ventral
lobe, and a short button-like dorsal cirrus (Figs 1B—G, 3C—F, 4A—C). Prechaetal lobe rounded throughout;
ventral lobe low, lingulate. Chaetae all smooth, simple, long capillaries (Figs 1A, H, 2); those of anterior
parapodia oriented laterally or postero-laterally (Fig. 1A). Chaetae arranged in two bundles with 6—8
chaetae each (Figs 3D-F, 4A—C); notochaetae generally 1.5 times as long as neurochaetae. Notochaetae
about as long as branchiae all along body length; notochaetae of posterior five chaetigers about 2.0 times
as long as preceding chaetigers (Fig. 1H), oriented latero-posteriorly but not surpassing anal tube distal
end (Figs 1H, 4D-E).

BrancHIAE. Present from CH2 (Figs 1A, 3C-D) to last chaetiger (Fig. 1H). Branchiae 0.8 times as long
as body width, progressively shorter in last chaetigers but about as long as body width (Fig. 1H-I).

ANAL TUBE. Not laterally compressed; 2.5 times as long as wide, as long as last 5-6 posterior-most
chaetigers (Figs 1H-J, 2B-C, 4D-E, 5A-B); with about 25 annulations in each side (Figs 1H, J, 4E).
Dorsal margin fused at most of its length but free at distal end, showing conspicuous disto-dorsal incision
(Figs 11, 5B). Ventral margin fully fused; ventral fusion line more defined in proximal half (anterior to
anal cirrus and basal cirri) than in distal half (posterior to anal cirrus and basal cirri) (Figs 1H, 4E). Anal
tube posterior opening well-defined, margins free, and not fused (Figs 11, 5A-B). No marginal papillae;
unpaired anal cirrus not crenulated attached to ventral margin at mid-length and flanked by a pair of
basal papillae (Figs 1H, J, 4E—F, 5B). Paired basal papillae about 0.1 times as long as anal tube, about as
wide and 0.5 times as long as last chaetigers branchiae (Fig. 1H, 5C-D); unpaired anal cirrus about 0.66
times as long as anal tube (Figs 1H, J, 4E-F, 5B—C).

PigMENTATION. Not present in preserved specimens (Fig. 2). A reddish spot present in distal end of anterior
lobe of all parapodia (Fig. 1B—G). Same pigmentation in ventral proximal half of anal tube (Fig. 1H, J).
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Type locality and distribution

Low intertidal, Ras Al-Zour, South Kuwait; locality RZO, 28.74170° N, 48.38250° E. Paratypes also
collected in this locality, and in Mina Abdullah (locality MAB, 29.00011° N, 48.16422° E; Fig. 6) also
associated with sandy subtrate.

Fig. 1. Ophelina arabica sp. nov., holotype (MNCN 16.01/17001), line drawings. A. Anterior end,
lateral view. B—G. Parapodia: 1 (B), 2 (C), 3 (D), 6 (E), 17 (F) and 29 (G), left side. H-J. Anal tube:
ventral (H), dorsal (I) and lateral (J) views. Abbreviations: ata = anal tube annulations; atdi = anal tube
dorsal incision; atvdf = anal tube ventro-distal fusion line; atvpf = anal tube ventro-proximal fusion line;
br = branchia; neu = neurochaetae; not = notochaetae; nuo = nuchal organ; pa = palpode; pbp = pair of
basal papillae; pcl = parapodial prechaetal lobe; pdc = parapodial dorsal cirrus; pvl = parapodial ventral
lobe; uac = unpaired anal cirrus; vg = ventral groove. B-G = same scale; D—G, I: chaetae not illustrated.

6



PARAPAR J. et al., Ophelina from Kuwait

Remarks

Among the three species of Ophelina previously reported from the Arabian Gulf (see Introduction)
(Fig. 13), O. longicaudata is the only one described from the Indian Ocean (Indonesia); the shape of the

Fig. 2. Ophelina arabica sp. nov. Stereomicrographs. A. Paratype (MNCN 16.01/17002). B—C. Holotype
(MNCN 16.01/17001). A. Complete specimen. B. Posterior end, dorsal view. C. Posterior end, ventral
view. Abbreviations: at = anal tube; atdi = anal tube dorsal incision; atvdf = anal tube ventro-distal
fusion line; atvpf = anal tube ventro-proximal fusion line; Iclc = last chaetigers long chaetae; pa =
palpode; pbp = pair of basal papillae; uac = unpaired anal cirrus; vg = ventral groove.

7
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Fig. 3. Ophelina arabica sp. nov., paratype (MNCN 16.01/17003), SEM micrographs. A. Anterior
end, latero-ventral view (framed: palpode, detail). B. Nuchal organ, left side. C. CH1-4, lateral view.
D. CH2. E. CH6. F. CH9. Abbreviations: br = branchia; CH/ch = chaetiger; 1g = lateral groove; neu =
neurochaetae; not = notochaetae; nuo = nuchal organ; pa = palpode; pcl = parapodial prechaetal lobe;
pdc = parapodial dorsal cirrus; pvl = parapodial ventral lobe; vg = ventral groove.
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Fig. 4. Ophelina arabica sp. nov., paratype (MNCN 16.01/17003), SEM micrographs. A. CH14.
B. CH21. C. CH28. D. Posterior end, ventral view. E. Last chaetigers, detail (framed in D). F. Pair of
basal papillae and unpaired anal cirrus, detail (framed in E). Abbreviations: ata = anal tube annulations;
atvdf = anal tube ventro-distal fusion line; atvpf = anal tube ventro-proximal fusion line; Iclc = last
chaetigers long chaetae; neu = neurochaetae; not = notochaetae; pbp = pair of basal papillae; pcl =
parapodial prechaetal lobe; pdc = parapodial dorsal cirrus; pvl = parapodial ventral lobe; uac = unpaired
anal cirrus; vg = ventral groove.



European Journal of Taxonomy 870: 1-29 (2023)

anal tube (Caullery 1944: fig. 35b—c) is similar to that of O. arabica sp. nov., but they differ from each
other in the following: 1) O. longicaudata lacks the disto-dorsal incision as present in O. arabica; 2) the
posterior margins of tube opening are provided with papillae in O. longicaudata; 3) the unpaired anal
cirrus is much longer in O. longicaudata (about two times as long as the anal tube) and protrudes from
the interior of the tube, while in O. arabica the cirrus is attached to the external surface and about 0.5
times as long as the anal tube. On the other hand, Day (1967) illustrates the anal tube of specimens from
South Africa attributed to O. longicaudata (Day 1967: fig. 25.2.¢); the marginal papillae are, however,
larger than in the type specimens, and therefore these specimens may well correspond to another species.

The other two species of Ophelina reported from the studied area, namely O. acuminata and
O. cylindricaudata, have the type locality in northern Europe. Only Al-Omari (2011) provides illustrations
of specimens from the Arabian Gulf, but these do not show the most relevant taxonomic characters.
Following descriptions of European specimens (e.g., Stop-Bowitz 1945; Ushakov 1955; Parapar &
Moreira 2008; Kongsrud et al. 2011; Parapar 2012), O. acuminata differs from O. arabica sp. nov. in
having an anal tube spoon-shaped provided with a well-defined ventral opening, one long unpaired anal
cirrus and a pair of basal papillae twice as thick as posterior branchiae and about half the length of the

Fig. 5. Ophelina arabica sp. nov., paratype (MNCN 16.01/17004), SEM micrographs. A. Posterior end,
lateral view. B. Anal tube and unpaired anal cirrus (framed in A). C. Anal tube, antero-ventral region,
detail (framed in B). D. Pair of basal papillae, detail (framed in C). Abbreviations: atdi = anal tube dorsal
incision; Iclc = last chaetigers long chaetae; pbp = pair of basal papillae; uac = unpaired anal cirrus.

10
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anal tube (see Step-Bowitz 1945: fig. 3; Ushakov 1955: fig. 118a, c; Parapar & Moreira 2008: fig. 2c;
Parapar 2012: fig. 147a, c¢). Regarding O. cylindricaudata, this species differs from O. arabica sp. nov.
in the following: 1) the length of branchiae varies across the body, being shorter at mid-body; 2) the
anal tube lacks both the paired basal papillae and the dorsal incision as present in O. arabica (see Stop-
Bowitz 1945: fig. 5; Ushakov 1955: fig. 118e, as Ammotrypane cylindricaudatus; Parapar & Moreira
2008: fig. 4c; Parapar 2012: fig. 151a, ¢); 3) the posterior opening of the anal tube bears a dorsal mucro in
O. cylindricaudata from which a short anal cirrus protrudes to the exterior (Kongsrud et al. 2011: fig. 3c¢).

Following original descriptions (usually incomplete) of other species of Ophelina from the Indian Ocean
and the comparative table provided by Neave & Glasby (2013), O. arabica sp. nov. is close to O. sibogae

Kuwait Bay

r Failaka Island
.j..:\: > .

Arabian Gulf

Mina Abdullah(_

"o . . -

@ O. arabica sp. nov.

O 0. grandis (Pillai, 1961) |
\ \3. A

.
A
-~

" Ras Al-Zour @

; V.’Q 2617 y N
- s
\ [ - FIN {B‘l\'f

Fig. 6. Sampling localities in Inner Arabian Gulf were Ophelina arabica sp. nov. and O. grandis (Pillai,
1961) were collected.
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(Caullery, 1944) (Fig. 12F), O. grandis (Pillai, 1961) (Fig. 12E), O. kampeni (Horst, 1919) (Fig. 12G),
O. cyprophilia Neave & Glasby, 2013 (Neave & Glasby 2013: figs 6a—b, 7) and O. tessellata Neave &
Glasby, 2013 (Neave & Glasby 2013: figs 6e—f, 9). However, the aforementioned species bear a “spoon-
shaped” anal tube, fused completely along the dorsal midline, also provided with posterior marginal
papillae. The slightly truncated profile of the disto-dorsal posterior margin of the anal tube of O. arabica
resembles that as illustrated for specimens identified as O. fauveli (Caullery, 1944) by Neave & Glasby
(2013: fig. 6d); this illustration does not, however, agree with that provided in the original description
by Caullery (1944) regarding the tube shape and sizes of posterior marginal papillae.

Ophelina arabica sp. nov. differs from O. grandis (see below) in a number of features of the anal tube:
1) the dorsal margin is completely fused in O. grandis while showing a distal incision in O. arabica;
2) the ventral margin is opened in O. grandis and fused along its entire length in O. arabica; 3) O. grandis
is provided with paired marginal papillae; 4) the pair of basal papillac and the unpaired anal cirrus are
attached proximally to the ventral margin of the anal tube in O. grandis and at mid-length in O. arabica.
In addition, O. grandis branchiae are of different lengths across the body, while notochactae are all
similar in length.

Ophelina grandis (Pillai, 1961)
Figs 6-11, 12 A-B, D-E, 13

Ammotrypane grandis Pillai, 1961: 25-27, fig. 9a-c.

Ammotrypane grandis Pillai — Hartman 1959: 428. — Gallardo 1968: pl. 52 fig. 5: 112. — Hartman
1974: 627. — Phasuk 1992: 85.
Ophelina grandis (Pillai) — Eibye-Jacobsen 2002: 69. — Neave & Glasby 2013: 336, tab. 4.

Diagnosis

Parapodial prechaetal lobe elongated and triangular throughout; ventral lobe low and lingulate. Anal
tube long, delicate, spoon-shaped, annulated; posterior and ventral margins free, tube opening well-
defined, provided with about 15 pairs of marginal papillae; a pair of basal papillae and unpaired anal
cirrus attached basally on ventral margin and projecting inside tube.

Material examined

Holotype
SRI LANKA ° Tambalagam Lake; NHM 1960.3.13.17.

Paratypes
SRI LANKA ¢ 1 spec.; same collection data as for holotype; NHM 1960.3.13.18 « 1 spec.; same
collection data as for holotype; NHM 1960.3.13.19 ¢ 1 spec.; same collection data as for holotype; NHM
1960.3.13.20 « 1 spec.; same collection data as for holotype; NHM 1960.3.13.21.

Additional material

KUWAIT ¢ 1 spec.; Failaka Island; 29.39383° N, 48.39930° E; 24 Dec. 2014; sample P12610 code FI3;
mid intertidal; fine sand; MNCN 16.01/17005 < 1 spec. (mounted for SEM); same collection data as
for preceding; MNCN 16.01/17006 < 1 spec.; Failaka Island; 29.65636° N, 48.66550° E; 24 Dec.
2014; sample P12611 code FI3; mid intertidal; fine sand; MNCN 16.01/17007 ¢ 1 spec.; Sulaibikhat
Bay; 29.352483° N, 47.887467° E; 13 Oct. 2019; sample M1828 code KBS5; subtidal; mud; MNCN
16.01/17009 = 1 spec.; same collection data as for preceding; sample M1835 code KB5; MNCN
16.01/17010.

12
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Description

MEASUREMENTS. Complete specimens ranging from 15-31 mm in length and 1.0-2.0 mm in width for
61-64 chaetigers.

Boby. Body slender, tubular, progressively tapering in last 5—6 chaetigers (Figs 8A, C, 11A—B); lateral
and ventral grooves extending from anterior to posterior body end (Fig. 11A, E-F).

PROSTOMIUM AND PERISTOMIUM. Prostomium pointed; terminal palpode on distal end (Figs 7A, 8 A-B,
11E). Prostomial eyes not seen. Nuchal organs large, as deep oval lateral depressions (Figs 7A, 8B,
9A, C). Buccal tentacles of one type, ca 150 mm long, apparently arranged in two rows of three each
(Fig. 9A-B).

PARAPODIA AND CHAETAE. Parapodia biramous; each parapodium provided with a prechaetal lobe and a
ventral lobe; dorsal cirrus not present. Prechaetal lobe elongated, triangular throughout; ventral lobe
low, lingulate (Figs 7B-D, 9D—F, 10A-D). CH3 prechaetal lobe 0.2 times as long as branchiae; from
following chaetigers 0.1 times as long as branchiae. Chaetae all simple, long capillaries, arranged in two
rows (Fig. 10B); those of anterior parapodia oriented laterally or posterolaterally. Notochaetae generally
longer than neurochaetae; in anterior and posterior parapodia as long as branchiae and 0.5 times as long
as branchiae in mid-body.

BraNcHIAE. Present from CH2 (Figs 7A, 9A) to last chaetiger (Fig. 7E—G). Anterior chaetigers branchiae
as long as body width, about 0.8 times as long in mid-body and 1.2 times as long in posterior chaetigers.

ANAL TUBE. Anal tube spoon-shaped (Figs 7E, G, 11C-D, F) slightly compressed laterally at most, three
times longer than wide, as long as 10 posterior-most chaetigers; with about 40 annulations (Figs 7E,
8C, 11C-D); posterior and ventral margins free, not fused, tube opening well defined, margins provided
with about 15 pairs of deciduous marginal papillae, highly variable in length; the longest about 0.5 times
as long as tube width (Figs 7E-G, 8C, 11C-D); a pair of basal papillac about 0.25 as long as anal tube
and 0.5 times as long as last branchiae (Figs 7E—F, 8C); unpaired anal cirrus attached basally on ventral
margin and projecting inside, about 0.66 times as long as tube (Figs 7E, G, 8C, 11B).

PigMENTATION. Light brown in preserved specimens (Figs 8, 11).

Remarks

Ophelina grandis (Pillai, 1961) was originally described from Tambalagam Bay (Sri Lanka) (Fig. 13).
Pillai (1961) characterises this species by the following: (1) body length ranges from 18.0 to 34.5 mm
for 62—66 pairs of parapodia; (2) proboscis funnel-shaped with 7 short oral cirri; (3) notochaetae of first
2-3 chaetigers much larger than those of following and directed forward (Fig. 12A); (4) long cirriform
branchiae from CH2 to the last segment (Fig. 12B); (5) small reddish-brown pigment spot (“not eyes”,
sensu Pillai 1961) present in each branchia (“not in all specimens”, sensu Pillai 1961); (6) anal tube
spoon-shaped with rim provided with short and slender papillae, the posterior ones being shorter
(Fig. 12B); (7) two quite short and slender paired basal papillae and unpaired anal cirrus (“missing
in some specimens, very short in few and long in the others”, sensu Pillai 1961) (Fig. 12B). These
diagnostic characters were present in the specimens we examined from the Arabian Gulf, apart from
(3) (= long anterior notochaetae). In fact, this feature could not be confirmed in the photographs of the
type of material provided by the NHM (Fig. 11).

Rullier (1965) describes Ophelina gigantea (Rullier, 1965; as Ammotrypane) from eastern Australia

(Fig. 13), that resembles O. grandis in the number of chaetigers (65-68), parapodia shape (“sétigeres
suivants portent une longue branchie cirriforme et un court cirre ventral”’; Rullier 1965: 190), branchiae
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of same length present to the last chaetiger (“branchies se rencontrent jusqu’a pygidium et elles sont
pratiquement la méme taille”; Rullier 1965: 190) and anal tube shape (“...en cuiller, ouvert ventralement,
formé d’une membrane translucide veinée d’une quarantaine de cotes transversales et bordée d’une
centaine de trés petites papilles cylindriques. Il existe deux petites papilles anales continuant les bords
du tube anal et un cirre impair beaucoup plis long, logé dans la cavité du tube anal”’; Rullier 1965: 191)
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Fig. 7. Ophelina grandis (Pillai, 1961). Line drawings, specimen from Kuwait (MNCN 16.01/17005).
A. Anterior end, lateral view. B-D. Parapodia: 2 (B), 3 (C) and 5 (D), right side. E. Anal tube, lateral
view. F. Anal tube, lateral view, detail of posterior and ventral margins and papillac. G. Anal tube,
ventral view. Abbreviations: ata = anal tube annulations; br = branchia; neu = neurochaetae; not =
notochaetae; nuo = nuchal organ; pa = palpode; pbp = pair of basal papillae; pcl = parapodial prechaetal
lobe; pmp_p = paired marginal papillae - posterior; pmp_v = paired marginal papillae - ventral; pvl =
parapodial ventral lobe; uac = unpaired anal cirrus; vg = ventral groove. B-D = same scale.

14



PARAPAR J. et al., Ophelina from Kuwait

(Fig. 12C). However, O. gigantea is much longer (62—64 mm vs 15-31 mm in O. grandis) and marginal
papillae are proportionally smaller when compared to anal tube width. Rullier (1965) does not provide
a comparison with type specimens of O. grandis and compares O. gigantea instead with O. sibogae
(Indonesia), O. kampeni (Malaysia), O. buitendyki (Horst, 1919) (Java) and O. norvegica Stop-Bowitz,
1945 (Norway). These four species are shorter in length, bear fewer chaetigers and anal tube shape is
different (“De plus, la forme de la téte et surtout du tube anal distinguent ces espéces de celles que nous
décrivons”; Rullier 1965: 191).

Gallardo (1968) later reported O. grandis from Nha Trang Bay (Vietnam) (Fig. 13), highlighting the
similarities with O. gigantea, but proposing two distinctive characters: in O. gigantea the anal tube
is longer (“pygidial organ” sensu Gallardo 1968), and marginal papillae are shorter (cf. Fig. 12B vs
Fig. 12C). We agree with Gallardo (1968) but also noticed that the pair of basal papillaec and posterior
marginal ventral papillae are of different sizes in O. grandis while in O. gigantea they are mostly similar
to each other and smaller, in turn, than those of O. grandis. Furthermore, the anal tube looks truncated

Fig. 8. Ophelina grandis (Pillai, 1961). Stereomicrographs, specimen from Kuwait (MNCN
16.01/17005). A. Complete specimen, ventral view. B. Anterior end, lateral view. C. Posterior end,
lateral view. Abbreviations: at = anal tube; br = branchia; mo = mouth; nuo =nuchal organ; pa = palpode;
pbp = pair of basal papillae; pmp_p = paired marginal papillae - posterior; pmp v = paired marginal
papillae - ventral; uac = unpaired anal cirrus; vg = ventral groove.
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Fig. 9. Ophelina grandis (Pillai, 1961). SEM micrographs, specimen from Kuwait (MNCN 16.01/17006).
A. Anterior end, latero-ventral view. B. Buccal tentacles (framed in A). C. Nuchal organ and CHI,
lateral view. D. CH2. E. CH11-12. F. CH11, detail (framed in E). Abbreviations: br = branchia; brb =
branchial basis; bt = buccal tentacles; CH/ch = chaetiger; neu = neurochaetae; not = notochaetae; nuo =
nuchal organ; pcl = prechaetal lobe; pvl = parapodial ventral lobe.
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posteriorly in O. grandis but more pointed distally instead in O. gigantea. Gallardo (1968) also proposed
a novel taxonomic character not previously considered for the genus (and not considered afterwards so
far): number, shape, and arrangement of buccal tentacles (cf. Gallardo 1968: pl. lii—liii). Examination of
tentacles with SEM in a specimen from Kuwait (Fig. 9A-B) confirms previous observations by Pillai
(1961) and Gallardo (1968) (Fig. 12D). These tentacles are similar to those of O. dubia (Caullery, 1944)
(cf. Gallardo 1968: pl. lii fig. 2) and quite different from those of O. longicaudata and O. leptocirris
(Gallardo 1968: pl. lii figs 3—4); therefore, examination and description of tentacles in future work might
serve indeed to differentiate species (Gallardo 1968).

More recently, Eibye-Jacobsen (2002) also reported O. grandis from the Andaman Sea, including
specimens previously studied by Phasuk (1992). This material differs from the original description
regarding the size and arrangement of chaetac of CH1-2 and by having fewer marginal papillae in the
anal tube (Fig. 12E); the latter might be due, however, to manipulation of specimens (Eibye-Jacobsen
2002).

ch59

Fig.10. Ophelina grandis (Pillai, 1961). SEM micrographs, specimen from Kuwait (MNCN 16.01/17006).
A. CH41. B. CH41, notopodium, detail. C. CH58-60. D. CH60 (framed in C). Abbreviations: brb =
branchial basis; CH/ch = chaetiger; neu = neurochaetae; not = notochaetae; pcl = prechaetal lobe; pvl =
parapodial ventral lobe.
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2.0 mm

Vg

Fig. 11. Ophelina grandis (Pillai, 1961). Stereomicrographs. A—B. Holotype (NHM 1960.3.13.17).
C-F. Paratype (NHM 1960.3.13.18). A. Complete specimen, left lateral view. B. Posterior end and
anal tube, detail (framed in A). C. Posterior end and anal tube, dorso-lateral view. D. Posterior end and
anal tube, dorsal view. E. Anterior body half, left latero-ventral view. F. Posterior body half, left latero-
ventral view. Abbreviations: at = anal tube; ata = anal tube annulations; br = branchia; mo = mouth;
pa = palpode; pmp p = paired marginal papillae - posterior; pmp v = paired marginal papillae - ventral;
uac = unpaired anal cirrus; vg = ventral groove.
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Fig. 12. Line drawings of several Indo-Pacific species of Ophelina (all redrawn from original sources).
A-B, D-E. Ophelina grandis (Pillai, 1961). C. Ophelina gigantea (Rullier, 1965). F. Ophelina
sibogae (Caullery, 1944). G. Ophelina kampeni (Horst, 1919). H. Ophelina langii (Kiikenthal, 1887).
A. Anterior body, lateral view. B. Posterior body end, ventral view. C. Last body chaetigers and anal
tube, ventral view. D. Buccal tentacles. E. Anal tube, lateral view. F. Last body chaetigers and anal tube,
ventral view. G-H. Last body chaetigers and anal tube, lateral view. Sources for drawings: A—B = Pillai
(1961); C = Rullier (1965); D = Gallardo (1968); E = Eibye-Jacobsen (2002); F = Caullery (1944);
G = Horst (1919); H = Kiikenthal (1887). Abbreviations: aclc = anterior chaetigers long chaetae;
br_a = branchiae - anterior; br_p = branchiae - posterior; pbp = pair of basal papillae; pmp p = paired
marginal papillae - posterior; pmp v = paired marginal papillae - ventral; uac = unpaired anal cirrus.
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Ophelina sibogae was originally described from depths of 9 m, which agrees with our findings in Kuwait.
This species is similar to O. grandis in body length (15-30 mm), number of chaetigers (55—65) and anal
tube shape (“forme de cuiller a concavite ventrale, pourvue d’une fine annulation transversale ... Sur
les bords latéraux libres, sont insérées un certain nombre de papilles cirriformes ... A son interieur, sur
la ligne médiane, on trouve un cierre impar”’; Caullery 1944: 41). However, both species differ in the
following (Fig. 12F): (1) marginal papillae are of the same length in O. sibogae; (2) the unpaired anal
cirrus is small and about 0.8 times as long as the tube (cf. Neave & Glasby 2013); (3) branchiae are
shorter on last chaetigers. In addition, the pair of basal papillae are apparently not present, but Neave &
Glasby (2013) mentioned such a feature probably after the illustration provided by Caullery (1944:
fig. 31). However, a revision of the type specimens of O. sibogae is needed to assess whether O. grandis
is a different species.

Other two species described from the Indian Ocean are similar to O. grandis: O. kampeni and O. langii
(Kiikenthal, 1887) (Fig. 12G—H). Ophelina kampeni also has an anal tube that is spoon-shaped and bears
short marginal papillae along its free margins; the tube is also provided with a pair of basal papillac
and unpaired anal cirrus within (Horst 1919: fig. 1; Fig. 12G); this species lacks instead parapodial
ventral cirri (“prechaetal lobe” in Horst 1919) and bears shorter branchiae not reaching median dorsal

O. arabica sp. nov. e
O. grandis (Pillai, 1961) d)ﬂ'

|0 fangii (Kiikenthal, 1887)| O. remigera (Ehlers, 1918)

O. buitendijki (Horst, 1919)

O. ehlersi (Horst, 1919)

O. kampeni (Horst, 1919)

J O. kiikenthali (Horst, 1919) nomen dubium

Tropic of

Cancer . ¢

O. bimensis (Caullery, 1944)

O. brevibanchiata (Caullery, 1944)
O. cordiformis (Caullery, 1944)

O. dubia (Caullery, 1944)

O. fauveli (Caullery, 1944)

O. longicaudata (Caullery, 1944)
O. profunda (Caullery, 1944)

w

O. acuminata Orsted, 1843
O. cf. cylindricaudata (Hansen, 1879)
O. longicaudata (Caullery, 1944)
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O. cyprophilia Neave & Glasby, 2013 'O‘ b
O. tessellata Neave & Glasby, 2013

| O longicirrata Hartmann-Schréder & Parker, 1995 I |O. gigantea (Rullier, 1965)|

O This work O Previous reports of Ophelina in Arabian Gulf

. Type localities of Ophelina species ‘ Reports of O. grandis/O. sibogae after original description

Fig. 13. Type localities of species of Ophelina described in the Indo-Pacific and Australia and records
of Ophelina in the Arabian Gulf.
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body line. On the contrary, O. grandis bears a well-developed prechactal lobe in parapodia (Figs 9D—F,
10A, C-D), and anterior and posterior branchiae are much longer, surpassing dorsal body margin (Fig.
8A—C). Besides, the anal tube of O. kampeni is provided with a pair of basal papillac and marginal
papillae that are of different lengths to those of O. grandis (Figs 7E-G, 8C, 11B-D vs Fig. 12G), i.e.,
the pair of basal papillae are about 0.2 times as long as last branchiae in O. kampeni (Fig. 12G) and
0.5 times in O. grandis (Fig. 12B); marginal papillae of O. kampeni are of the same length and 0.5 times
as long as the pair of basal papillac and about 0.05 times as long as anal tube height. In contrast,
O. grandis posterior and ventral marginal papillae differ in length; the latter is also as long as the pair of
basal papillae and about 0.2 times as long as the anal tube height. Regarding O. langii, several features
are shared with O. grandis following Kiikenthal (1887): (1) length (23.0 mm), width (1.3 mm), and
a number of chaetigers (50) are similar; (2) branchiae are long and conspicuously pointed and quite
crowded in last chaetigers; (3) anal tube is tubular in shape, translucent, opened ventrally and provided
with >20 annulations (Kiikenthal 1887: pl. xxi fig. 5; Fig. 12H). However, the anal tube of O. langii has
free ventral and posterior margins that lack marginal papillae, a pair of basal papillae and the unpaired
anal cirrus (Horst 1919).

Ophelina longicaudata (Andaman Sea) and O. longicirrata Hartmann-Schréder & Parker, 1995 (South
Australia) (Fig. 13) also bear an anal tube similar to that of O. grandis. However, O. longicaudata has the
ventral margins totally fused, and the unpaired anal cirrus is much longer as explained above (Caullery
1944: fig. 35). Regarding O. longicirrata, the anal tube is provided only with marginal papillae on the
posterior margin (Hartmann-Schréder & Parker 1995: fig. 11), that is, in turn, larger than in O. grandis,
also lacking the pair of basal papillae and unpaired anal cirrus; Hartmann-Schroder & Parker (1995)
refer, however, to a “ventral cushion that may be base of a lost unpaired cirrus” and also state that
O. fauveli (Caullery 1944: fig. 35) is close to O. longicirrata but bears a shorter anal tube (see also
Remarks for O. arabica sp. nov.).

Ophelina cyprophilia Neave & Glasby, 2013 (North Australia) (Fig. 13) is distinguished from O. grandis
because of the shorter branchiae, the shape of the anal tube, and having fewer and smaller paired marginal
papillae (Neave & Glasby 2013). We also point to two further differences: (1) the anal tube profile is not
truncated in O. cyprophilia; (2) the pair of basal papillae (as “paired anal cirri” in Neave & Glasby 2013)
are shorter in O. cyprophilia (0.3 times as long as anal tube) than in O. grandis (up to 0.5 times as long
as tube) (Neave & Glasby 2013: fig. 6a-b).

Two European species were reported in the Arabian Gulf (namely O. cylindricaudata and O. acuminata),
and their anal tube resembles that of O. grandis. In O. cylindricaudata, the anal tube is tubular in shape
and about as long as the last six chaetigers. However, the ventral margin is fused and lacks marginal
papillae, as in O. grandis (Kongsrud et al. 2011: fig. 3¢). Ophelina acuminata bears such papillae instead
but the anal tube is spoon-shaped, and the pair of basal papillae are thicker than in O. grandis (Stop-
Bowitz 1945: fig. 3). Therefore, it is likely that the previous records of these two species in the Arabian
Gulf may correspond to O. grandis or other still not described species.

Key to species of Ophelina described/reported in the Indian Ocean

The key comprises species of Ophelina originally described from the Indo-Pacific, Southern Asia, Indo-
Malay Archipelago, and Australia, plus those two European species reported from the Arabian Gulf. The
main characters used to discriminate among species are the anal tube features, including the unpaired
anal cirrus, paired marginal papillae and the pair of basal papillae.

We follow Rullier (1965), Kongsrud et al. (2011), Parapar & Moreira (2015), Moreira & Parapar (2017),
Magalhaes et al. (2019), and Parapar et al. (2021a, 2021b) when using the term “anal tube” instead
of many others used before (see Remarks to the diagnosis of genus). Anyhow, we must state that this
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structure is a pygidial construction instead of being only restricted to the anal part itself and that the
shape of the anal tube is not indeed “tubular” in all species. Besides, the anal tube shape is also a relevant
diagnostic character, but various terms in the literature refer to its very shape. Therefore, the two main
appearances are used in the key: 1) tube longer than wide (“groove-shaped”) and 2) tube as long as wide
(“spoon/hood-shaped”).

Other body characters of high taxonomic relevance in the genus Ophelina were not used in this key,
such as the parapodial shape. Because many available descriptions (especially those from the early
20™" century) still need to be completed; this would require a revision of the available type material
of a number of species. Such revision might eventually result, in turn, in the erection of new species.
Redescriptions and taxonomic comments are available across the literature for several species, but we
intended to follow original descriptions and illustrations as much as possible unless indicated otherwise.

The key also includes the European O. acuminata Orsted, 1843 and O. longicaudata (Caullery, 1944)
because they have been previously reported in the Indian Ocean. However, these records might actually
correspond to other described and/or new species. On the other hand, three species were not included
in the key:

1) Ophelina dubia (Caullery, 1944): the original description does not describe the anal tube, apparently
lost (“Le tube anal manque sur I’échantillon”, Caullery 1944: 45).

2) Ophelina ehlersi (Horst, 1919): the original description confirms the presence of paired basal papillae
but states that “The anal tube is short (?broken off)” (Horst 1919: 23), and therefore the presence of
paired marginal papillae and unpaired anal cirrus is not mentioned/confirmed.

3) Ophelina kiikenthali (Horst, 1919): the original description reports the anal tube as “gutter shaped”,
and the presence of the unpaired anal cirrus and 89 “cirri” on the posterior margin (supposedly the
paired marginal papillae), but no illustration is provided and sizes/proportions among each other are
not mentioned. Later, Neave & Glasby (2013) wrongly state that this species lacks the unpaired anal
cirrus, and bears instead the pair of basal papillae.

The type locality of each species is indicated between brackets.

1. Anal tube (AT) with all three types of anal cirri/papillae .........cccoccvveerviiniiiiiiiiieeieee e 12
— AT lacking at least one type of anal cirri/papilla .........ccooceeveiiiiiiiiiiiiece e 2
2. AT without paired marginal Papillae ..........ccoveeiieiiiiiieiieiee e 3
— AT with paired marginal PaAPIllae ...........cooirieiiiiiiiee e 7
3. AT as long as wide (bell, spoon or hood-shaped) ..........cccceeiiiiiiiiiiiiieciecee e 4
— AT longer than wide (tube or groove-shaped) .........cccovviiiiiiiiieiiiciicieee e 5

4. Prechaetal lobes well developed; anterior-most lobes almost as long as branchiae; branchiae longer
than chaetae; anal tube opened ventrally, heart-shaped and pointed at dorsal end ............ccccceeeene.
..................................................................................... O. cordiformis (Caullery, 1944)' [Indonesia]

— Prechaetal lobes poorly developed; branchiae small, shorter than chaetae; anal tube very short with

ventral prolongation ............ccceeeveiiininienieeenn O. brevibranchiata (Caullery, 1944)? [Indonesia]
5. Unpaired ventral CIITUS PIESEIL .....cc.erueeiiriirtieiieterieeiteit ettt ettt et sttt et sb et est et sbe et et sae bt et eneenees 6
— Unpaired ventral cirrus absent .............cccceueeneen. O. langii (Kiikenthal, 1887) [Philippines; Fig. 12H]

22



PARAPAR J. et al., Ophelina from Kuwait

10.

11.

12.

13

14.

15.

16.

17.

18.

19.

AT opened dorsally at distal end .........cccceevvvevieciiecieiieieceee, 0. arabica sp. nov. [Arabian Gulf]
AT fused dorsally ......ccccevvevviecieiieiieiieieee e, O. cylindricaudata (Hansen, 1879) [NE Atlantic]

AT unpaired anal CIrruS @DSENL ........c.ecccvieeciiiiiecie ettt et et e e sre e stbeesbeessseessreeenseeens 8
AT unpaired anal CIITUS PIESEINT ......ceiciieeciieeiiieeiieeriteestee et e sreeeteesseeeseeetaeessaeessseesssesssseessseesnsens 10

AT pair of basal papillae present ...........ccceceeveeeeiereeneennen. O. buitendijki (Horst, 1919)° [Indonesia]
AT pair of basal papillag aDSENt ..........cccueeiiiiiiiiee et 9

Midbody branchiae length about 0.5 body width ........... 0. pygocirrata (Ehlers, 1920)“ [Indonesia]
Midbody branchiae length about 2.0 body Width ........ccccociiiiiriiiiiiie e
.................................................... 0. longicirrata Hartmann-Schroder & Parker, 1995° [S Australia]

AT ventral margin fused. Paired marginal papillae about 0.05 times AT length; ..........ccceeveevervennnnns
..................................................................................... O. longicaudata (Caullery, 1944) [Indonesia]
AT ventral margin not fused. Paired marginal papillae >0.05 times AT length ...........ccccvvevrennnne. 11

Paired marginal papillae as long as AT ........ccoeeeevvrenrennen. O. bimensis (Caullery, 1944) [Indonesia]
Paired marginal papillae about 0.2 times AT length ....... O. profunda (Caullery, 1944)° [Indonesia]

AT AS LONZ @S WIAE ..eneieiiieiieii ettt ettt e b et e st esbe e s bt e s bt e beesbeesbeesaeesseesseesneens 13
AT 1ONZET than WIAE ...eeiiiiieiieiieee ettt ettt et a e bt e st e s bt e sbeesneesneesaeens 15

. Unpaired ventral cirrus provided with paired papillae along both sides ..........ccccoovervierininiiiencnnene.

............................................................................................. O. remigera (Ehlers, 1918)7 [Indonesia]
Unpaired ventral cirrus not provided with papillag .........cccoeoveviiriiiiiiiniieeceece e 14

Paired marginal papillae similar in shape and length (about 0.05 times maximal AT length) ...........
.............................................................................. O. tessellata Neave & Glasby, 2013 [N Australia]
Paired marginal papillae of different shape and length (about 0.2 times maximal AT length) ...........
............................................................................................. O. fauveli (Caullery, 1944) 8 [Indonesia]

Paired marginal papillae of different length ® ...........ccooviiiiiiiiiiiiceeeeee e 16
Paired marginal papillae of same length %10 .......c.oiiiiiiiiiiiiceeee e 17

Posterior paired marginal papillae longer than anterior ONEs ...........ccovceereerienienieniienieeiese e
........................................................................... O. cyprophilia Neave & Glasby, 2013 [N Australia]
Anterior paired marginal papillae longer than poSterior ONeSs ...........ccooceeveerierienieniienierieseree e
....................................................................... O. grandis (Pillai, 1961) '%!" [Sri Lanka; Fig. 12A-B]

Paired marginal papillae length <0.1 times maximal AT width .........cccocceiiininiiiiniiiie 18
Paired marginal papillae length >0.1 times maximal AT width .........cccoccoviininiinininii 19

Pair of basal papillae <0.1 times unpaired ventral cirrus length ...........ccccccevvverciiniiniinnienieceeien
................................................................................ O. kampeni (Horst, 1919) [Indonesia; Fig. 12G]
Pair of basal papillae about 0.5 times unpaired ventral cirrus length ...........cccooevevviiviiiniiniieniiiniennns
............................................................................ 0. gigantea (Rullier, 1965) [E Australia; Fig. 12C]

Unpaired ventral cirrus longer than maximal AT length ...0. acuminata Orsted, 1843 [NE Atlantic]

Unpaired ventral cirrus not longer than maximal AT length ............cccoovviiviiiiiiiiiiiiiiie e
........................................................................... O. sibogae (Caullery, 1944) ! [Indonesia; Fig. 12F]
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Eibye-Jacobsen (2002) describes specimens identified as Ophelina cf. cordiformis from the Andaman
Sea and discusses similarities/differences with the only type specimen of O. cordiformis, which is
damaged according to the original description by Caullery (1944).

“Je n’y ai pas apercu de papilles marginales, ni de branchie anale” (Caullery 1944: 46). The
original description and drawings by Caullery (1944) for O. brevibranchiata are much simpler than
those provided for other species in the same work; therefore, this species is not well characterised
morphologically yet.

Following the original description by Horst (1919) and that by Neave & Glasby (2013), no illustration
is available.

Following the original description by Ehlers (1920) and that by Neave & Glasby (2013), no
illustration is available.

Following the original description by Hartmann-Schroder & Parker (1995) and that by Neave &
Glasby (2013).

Caullery (1944) states in the original description that the unpaired anal cirrus is not present (“Je n’ai
pas vu de branchie anale”; Caullery 1944: 47); however, Caullery (1944: fig. 38c) illustrates a long
cirrus coming out from the interior of the anal tube that might likely correspond to a true unpaired
anal cirrus.

Ehlers (1918) mentions in the anal tube a “a brownish, short ovate body” (in German in original
source: “ein braunlicher, kurz eiférmiger Korper”; Ehlers 1918: figs 23 in table xvii). This structure
might correspond to the only papilla remaining of the pair of basal papillae as present in other
species. Furthermore, Neave & Glasby (2013) describe a “second protrusion” that we recognise as
the unpaired anal cirrus.

The concept provided by Neave & Glasby (2013) for this species is different to that of the original
description (see remarks above).

This feature might have been overlooked in the original descriptions of some species.

This feature is also present in European specimens of O. acuminata but not in specimens from South
Africa illustrated by Day (1967); the latter may, therefore, represent a different species (see Remarks
for O. arabica sp. nov.).

The descriptions by Eibye-Jacobsen (2002) for specimens identified as belonging to O. grandis and
O. sibogae differ from the original descriptions regarding features of the anal tube; therefore, these
specimens might represent undescribed species (see also Remarks for O. arabica sp. nov.).

Discussion

Taxonomy of genus Ophelina is still hindered by a number of issues:

(1) Lack of consistent descriptions of species regarding relevant characters and their nomenclature,

particularly for studies done before the 21% century; for instance, terminology for the anal tube
papillae is quite variable across the literature.

(2) Discrimination among species often relies only on features of the anal tube.
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(3) Differences in knowledge among geographic areas, with some regions still poorly studied.

(4) Species originally described from NE Atlantic are often reported from other latitudes, and these
records might actually represent other species.

This overall situation applied to opheliid knowledge in the Arabian Gulf. As stated previously, several
species that were reported there, i.e., P. pictus, O. acuminata and O. af. cylindricaudata, were described
from European waters by the 19" century. However, recent work based on examining a large number of
intertidal samples from Kuwait revealed the presence of a new species of Polyophthalmus Quatrefages,
1850 (Parapar et al. 2021a). The present study is a follow-up to that work and allowed us to describe
a new species of Ophelina and provide the first record of O. grandis for the Arabian Gulf. Therefore,
the identity of opheliids previously reported in the Arabian Gulf should be reconsidered and revised.
Finally, a full review of the genus Ophelina would be desirable but based on consistent terminology for
taxonomic characters and a full redescription of species that need an adequate description.
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