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Abstract

The Makran coast of Pakistan in the Northern Arabian Sea is a region of high biodiversity yet
remains relatively under-studied in terms of polychaete fauna. In this study, we presented detailed
morphological and taxonomical analyses of two newly discovered species of Eunicidae
polychaetes, Eunice indica and Lysidice ninetta, collected during low tide from the intertidal zone
of two stations along the Makran coast: Shamal Bandar, Pasni dated 31st January 2022 and Taak
Beach, Ormara, dated 31st January 2022. Before our study, only 12 species of Eunicidae were
known to occur in Pakistan. The identification and description of E. indica and L. ninetta provide
important information about the distribution and taxonomy of Eunicid polychaetes on the Makran
coast. These findings emphasize the need for further investigations and highlight the potential for
discovering additional species within the region.
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Introduction

Eunicidae is one of the largest Polychaetae families. Currently, it includes 460 species and 33
genera that have been described (11 of which have been taxonomically identified) (Read &
Fauchald, 2021). Polychaeta species belonging to the family Eunicidae (Berthold, 1827) inhabit
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diverse marine environments worldwide (Read & Fauchald, 2021), but reveal higher species
variety in warm waters (Fauchald, 1992).

They live in both hard and soft substrates such as reefs, rocks, or sand (Rouse & Pleijel,
2001), but a larger variety of species can originate in the latter, where they live in the rock clefts
and other biogenic edifices (Fauchald, 1992), primarily as free-living animals and only sporadically
in undying tubes (Carrera-Parra, 2009).

Eunicids have well-developed and complicated jaw apparatus and are primarily carnivores
predating on different invertebrates, or omnivores (Jumars et al.,, 2015); scavenging and
herbivorous and other specialized feeding behaviours are also documented (Rouse & Pleijel, 2001).

According to Hartmann-Schroder & Zibrowius (1998), certain species have been described
as correlating with other stalkless invertebrates, primarily soft corals, and sponges, while others
are experts at boring seagrass fronds (Gambi et al., 2003). Eunicids operate as relating to ecology
destructors of coral blocks and play a significant part in the bioerosion processes; they are
recognized for drilling the calcareous skeleton of hard corals using their intricate and incredibly
hard jaw apparatus (Hutchings, 1986). This family differs from closely related groups in the order
Eunicida due to the existence of five prostomial appendages (three antennae and two lateral palps)
without annuli at the base and asymmetric maxillae (right maxilla Il is lacking) (Zanol et al.,
2021).

The specific characteristics of the maxillae, prostomial appendages, peristomial cirri,
branchiae, and forms of chaetae can be used to classify these 11 valid taxa. The only genus with
three prostomial appendages is Lysidice (Lamarck, 1818), whereas all other genera have five
appendages. Recent taxonomic investigations have subdivided the most representative and
speciose taxa in the family, Marphysa quatrefages, 1866, and Eunice Cuvier, 1817, based on
specific morphological traits and genetic links (Zanolet al., 2010; 2014; Molina-Acevedo &
Carrera-Parra, 2017; Molina-Acevedo, 2018).

Family Eunicidae is widely distributed in the Indian Ocean. Previous reports of eunicid
worms from the Indian and Arabian seas were made by Fauvel (1953), Day (1967), Misra &
Chakraborty (1983), Wehe & Fiege (2002), Selim (2009), Al-Omari (2011), Sivaleela &
Venkataraman (2012), Veeramuthu et al. (2012), Bonyadi-Naeini et al. (2018), Al-Kandari et al.
(2019), Sekar et al. (2019), Sivadas & Carvalho (2020). Studies on Eunicid polychaetas from
Pakistan have only been conducted by Aziz (1938), Mustaquim (2000), and Mushtag & Mustaquim
(2006), even though the ecology, and taxonomy. Ali et al. (2023) reported the distribution of
polychaetae worms from several stations of the Makran coast, there was little information available
on the polychaeta fauna of the Makran coast. So, before our study only 12 species of Eunicidae
belonging to 5 genera (Leodice, Eunice, Marphysa, lysidice, and Palola) were known to occur in
Pakistan (Kazmi, 2022).
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Hence, we have found two new records of the family Eunicidae species from the Makran
coast. In this work, we assessed the specific parapodia, chaetae, branchia, and maxillae
morphological and taxonomic characteristics of the recently identified species. The current article
makes yet another addition to the expansion of Eunicidae species.

Materials and Methods

Worms were collected during low tide from the intertidal zone of 2 stations along the Makran coast
i.e. Shamal Bandar, Pasni (25°14°11°°N, 63°04°38°’E) on dated 31 January 2022 (-0.013, 3:35pm)
and Taak Beach, Ormara (25°14°46°°N, 64°28°35”’E) dated 2 February 2022 (-0.01, 5:10 pm).
Water temperature (°C), salinity (%o), and pH were measured simultaneously. The collected
specimens were preserved in 5% formaldehyde and then cleaned, organized, and kept in 70%
alcohol for further analysis. Photographs and measurements of the specimens were taken. Samples
were dissected and studied under the stereo-zoom microscope (Wild 181300, Switzerland) at 10x50
magnification for identification. Parapodia temporary mounts were made, and they were examined
using an upright microscope. With the use of several drawing tube microscopes, the desired parts
were shown (Nikon LABOPHOT-2) at 10x4, and 10x10 magnifications. Using the available
literature, the specimens were recognized up to the species level (Fauvel, 1953; Day, 1967; Miura,
1986; Martin, 1987; Fauchald 1992).Study area map developed by Mr. Abrar Ali, Marine
Reference Collection and Resource Centre, University of Karachi (Figure 1). Specimens Eunice
indica (MRC&RC-UOK-POL-EUN-05) and Lysidice ninetta (MRC&RC-UOK-POL-EUN-27)
were deposited in repository museum of Marine Reference Collection and Resource Centre
University of Karachi.
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Fig. 1. Map showing the collection sites Shamal Bandar, Pasni and Taak Beach, Ormara.
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Results

The physicochemical parameters water temperature (25°C), salinity (37%o), and pH (8.2) were
recorded from Shamal Bandar, Pasni, dated 31 January 2022 and temperature (23°C), salinity
(38%0), and pH (8.2) were recorded from Taak Beach, Ormara dated 2 February 2022 (-0.01, 5:10
pm).

In this study, we present a comprehensive examination of the morphological and
taxonomical characteristics of two Eunicidae polychaetes Eunice indica and Lysidice ninetta
described for the first time in the Makran Coast of Balochistan.

Eunice indica (Kinberg, 1865) (Figure 2 and Figure 3)

Systematic

Order: Eunicida

Family: Eunicidae (Berthold, 1827)

Genus: Eunice (Cuvier, 1817)

Species: Eunice indica (Kinberg, 1865)

Type locality: Bangka Island (Indonesia)

Habitat: Rocky shores, found under rocks

Material Examined: 2 specimens, Shamal Bandar, Pasni (25°14’11°°N, 63°04°38”’E), intertidal
rocky shore, 31-01, 2022, collectors, Dr. Qadeer Mohammad Ali, and Ms. Hafsa Qazi, catalog no:
MRC&RC-UOK-POL-EUN-05.

Description: The length of preserved specimens was 11.7-12.3 cm, with 76-83 chaetigers (Figure
2A), fresh color of the specimens was reddish brown, the prostomium shorten and alienated into
two lobes and smaller than the peristomium, about as broad as peristomium. The peristomium is
reddish brown. Prostomium faintly jagged anteriorly, with 2 eyes and 5 small occipital antennae.
Prostomial antennae and peristomal tentacles are extended, flat, or unevenly furrowed. Middle
three antennae expand to setigers 7-8 and external pair to setiger 1 (Figure 3A). Mandibles calcified
on the frontal rim. Maxillary formula: Mx. I =1 + 1; Mx. Il = (9-1) + (8-11); Mx. Ill = (8-11) +0;
Mx. IV = (7-10) + 13 (Figure 3B-C). The first branchia occurs for eternity at chaetiger. The first
branchia particularly filament; all other branchia pectinates; rise to a maximum of 10 to 15
filaments and originate only on the frontal third of the body (Figure 3D-E). The aciculum is almost
straight yellow and blunt. Acicular chaetae yellow, numerous (4-5), boldly tridentate, and occurs
as a transverse series parapodium. Each pectinate seta has five to six inner teeth and lateral
asymmetricalextensionsCompound falcigers bidentate with long pointed guard striated one margin
(Figure 3F-G).The pygidium has two long dorsal and two short ventral anal cirri. Sexes unknown.
Distribution: Japan, New Caledonia, Gambier Islands, Indonesia, India, Indian Ocean, Persian Gulf
and Red Sea.
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Figure 2. A: Eunice indica, B: Anterior end, dorsal view, C- D: Parapodia, E: Compound falciger
(Size, 832x741 198 KB 300dpi 24 bit).
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Figure 3. Eunice indica, A: Anterior end, dorsal view, B: Maxillae, C: Mandibles, D—E: Parapodia,
F: Compound falciger, G: subacicular hook.
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Lysidice cf. ninetta Audouin & H Milne Edwards, 1833 (Figure 4 and Figure 5)

Systematic

Order: Eunicida

Family: Eunicidae (Berthold, 1827)

Genus: Lysidice (Lamarck, 1818)

Species: Lysidice cf. ninetta Audouin & H Milne Edwards, 1833

Type locality: France

Habitat: Rocky shores, found under rocks

Distribution: Red Sea, Indo-West Pacific, North Atlantic, North Carolina, Mediterranean Sea,
Angola, India.

Material examined:2 specimens, Taak Beach, Ormara (25°14°46°°’N, 64°28°35”°E), intertidal
rocky shore, 2-02-2022, collectors, Dr. Quratulan Ahmed, Ms. Shumaila Mubarak and Mr. Kashif
Jameel, catalogue no: MRC&RC-UOK-POL-EUN-27.

Description: Length of preserved specimens3.5-3.8 cm, with 84-88 chaetigers, generally more or
less completely colour less or light brown in preservation, with still traces of white spots and white
bar on setiger 2 and 5 (Figure 4A). The frontal edge of the prostomium bilobed. Three occipital
antennae, sub-equal in length and the same length as the prostomium. Eyes large, black, and
typically elliptical (Figure 5A). Mandibles are weighty and scratch-like, H-shaped with two black
horny plates on their outside. The maxillary carriers are long and relatively narrow. Maxillary
formula: MX. 1 =1+ 1, MX. Il =4+ 4, MXx. lll =4 +0; Mx. IV =4 + 4; Mx. V = 1+1 or are
chitinised patches (Figure 5B-C). Parapodia uniramous and lack branchia. Dorsal cirri are long and
cylindrical in the first few parapodia or short and conical in the posterior parapodia. The ventral
cirri are also long in anterior parapodia and short with a proximal pad in posterior ones. The acicula
is dark with blunt tips (Figure 5D). Dark subacicular hooks are bidentateand hoodedfrom chaetiger
22 onwards. The compound setae are in subacicular positions and are bidentate and hooded (Figure
5E). Each pectinate chaetae has nearly symmetrical lateral extensions and more than ten inner
spines. The pygidium has two extended dorsal and two small ventral anal cirri.
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Figure 4. A: Lysidice cf. ninetta, B: Anterior end, dorsal view, C-D: Parapodia, E: Compound
falciger.
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Figure 5. Lysidice cf. ninetta, A: Anterior end, dorsal view, B: Maxillae, C. Mandibles, D:
Parapodia, E: Compound falciger, F: subacicular hook.

Discussion

Eunicida constituent is one of the most prominent, morphologically distinct polychaetes clades
(Struck et al., 2006; Zanol et al., 2007). The present study indicated the first records of eunicid
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polychaetes (Eunice indica and Lysidice ninetta) and their taxonomic accounts, from two rocky
shores of Makran coast, Pakistan, which are particularly recorded from the Indian Ocean and
Arabian Sea.

According to Fauchald, Eunice indica has been widely reported from the Indian Ocean and
western Pacific Ocean; several similar species have been reported from this area. From Pakistan
only two species of genus Eunice were reported e.g. Eunice australis and Eunice manorae (Aziz,
1938). The distribution of E. indica proper must be considered unsettled and the type locality of E.
indica is the Bangka Island (Indonesia). The studied specimens fit well with the descriptions for E.
indica Fauchald, (1992) description based on the holotype by Kinberg (1865), about prostomial
lobes that are frontally rounded, and dorsally flattened; the shape of the antennae which are long,
smooth, or irregularly crumpled (Day, 1967; Miura, 1986); other characters such as the occurrence
of branchia from setiger 3, increasing to maximum of 10 filaments (Fauvel, 1953; Day, 1967).
Similar to E. tentaculata and E. vittata, E. indica possesses several subacicular hooks in most
setigers. However, E. tentaculata differs by the first branchia on six setiger and Eunice indica and
E. vittata both have the first branchia on three setiger (Fauchald, 1992). Eunice indica can be
distinguished from E. vittata by the guards on the composite falciger. E. indica has the acerous
guards on the compound falcigers while E. vittata has distantly dulled guards, and concerning
aciculae and subacicular hooks, aciculum is almost straight yellow and blunt, acicular chaetae
yellow, boldly tridentate and occurs as a transverse series parapodium and compound falcigers
bidentate with long pointed guard, agreed with earlier descriptions of (Fauvel, 1953; Day, 1967,
Miura, 1986; Fauchald, 1992; Fernando & Rajasekaran, 2007; Veeramuthu et al., 2012). The
holotype of E. indica lacks jaws but Day, (1967) gave a detailed analysis of the jaw of the
specimens from Cape, Mocambique, and Madagascar which are similar to our analyzed specimens.
The dorsal cirri of E. indica are quite small compared with the other species of the genus and
occasionally creased.

From Pakistan, only two species of genus Lysidice were reported e.g., Lysidice collaris
(Aziz, 1938; Mustaquim, 2000) and Lysidice natalensis (Mustaquim, 2000). Lysidice .cf. ninetta is
a polychaete linked with various vegetated habitats (Martin, 1987) and wildly distributed in
Atlantic Ocean, Indo-Pacific, and the Mediterranean Sea although there aren't many features that
may be used to differentiate it from other species, therefore different specimens may come from
various places (Salazar-Vallejo & Carrera-Parra, 1997). Lysidice. cf. ninetta was originally
described by Audouin and Milne Edwards (1833) and the type locality of Lysidice. cf. ninetta is
France. Their description is brief, and non-informative generally based on basic morphology. The
morphological accounts of L. ninetta by Gath (1984) incorporated some characteristics of Lysidice
collaris, but Fauchald (1970) contemplates it as synonymous with L. ninetta. Lysidice ninetta is a
warm temperate and temperate water polychaete (George & Hartmann-Schréder 1985; Cantone
1993) and its congener. L. collaris a tropical species (Ben-Eliahu 1972). In the Mediterranean and
South Africa, these two species of Lysidice are clearly distinguished by both morphological (Day,
1967; Martin, 1987) and genetic outcomes based on both nuclear (ITS1) and mitochondrial (COl)
data (lannotta et al., 2007; Talia, 2001).
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The studied specimens agree well with Day (1967) from South Africa and Miura (1977)
from Japan's earlier account of L. ninetta regarding the three occipital antennae which are sub-
equal in length and shorter than the prostomium and follow the maxillary formula described by
(Day, 1967; Miura,1977). The shape of the eyes is a distinguishing characteristic which is large,
black, and characteristically oval (Day, 1967; Sahin & Cinar, 2009). The parapodia lack branchia,
acicula is dark with blunt tips. Higher setae are limbate capillaries and comb setae and lower setae
are compound falcigerous and have bidentate blades found like the descriptions of (Day, 1967;
Miura, 1977; Gathof, 1984; Martin, 1987; Veeramuthu et al., 2012; Sekar et al., 2019).

Coloration variation in L. ninetta was described by (Gambi et al., 2003; lannotta et al., 2009;
Sahin & Cinar, 2009). Two morphotypes (Dark morph and light morph) of L. ninetta were
described (lannotta et al., 2009). The prostomium and first anterior segments of the dark morph
were characterized by a dark brownish coloration with fine white spots whereas in the light morph,
the prostomium and first segments show greatly lightering coloration and greater pale spots. Our
specimens of Lysidice. cf. ninetta are much like the light morph of (lannotta et al., 2009) with light
brown colour and traces of white spots.

These findings emphasize the need for further investigations and highlight the potential for
discovering additional species within the region. Ultimately, this study enhances our understanding
of the biodiversity and ecological dynamics of the Northern Arabian Sea, emphasizing the
importance of preserving and conserving this unique marine ecosystem.

In conclusion, primary objective of this research endeavor was to document new records of
Eunicidae polychaetae inhabiting previously unexplored areas along the Makran coast. As a result
of this comprehensive study, a valuable compilation of data has been generated regarding the
distribution and composition of polychaeta fauna within the Makran coast region, marking a
significant milestone. This pioneering document not only represents the first-time disclosure of
eunicid polychaetae fauna distribution on the Makran coast but also stands as a crucial resource
poised to benefit forthcoming biologists and researchers in their investigations and analyses of this
particular ecosystem. In essence, this study not only broadens our understanding of the hidden
diversity along the Makran coast but also bequeaths a vital tool to the scientific community. As a
pioneering endeavor, it paves the way for future investigations and endeavors, providing a solid
foundation upon which researchers can build to unravel the complexities of polychaeta fauna and
their role in the intricate web of marine life.
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