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Marine sponges are a highly diversified group of invertebrates
(phylum Porifera) which inhabit different substrates in the coastal
regions of the world. These sponges play an important role in the
food web and provide a protected and nutrient-rich habitat for a
variety of organisms. This is the first report on the re-description
of two marine sponges belonging to the class Demospongiae,
order Haplosclerida inhabiting the coastal waters of Karachi
(Pakistan; Northern Arabian Sea). Callyspongia (Cladochalina)
fibrosa (Ridley and Dendy, 1886) (Family Callyspongiidae) was
collected from Churna Island at 7 m depth through SCUBA diving
and Haliclona (Soestella) hornelli (Dendy, 1916) (Family
Chalinidae) was collected from the rock pools of Buleji rocky
ledge. The skeletal framework of both sponges was observed in
light and scanning electron microscope. The spicules of C. (C.)
fibrosa were smooth and densely packed with thick ectosomal and
choanosomal fibres. The choanosomal skeleton of H. (S.) hornelli
was sub-anisotropic, forming a reticulation of meshes with
unispicular and paucispicular lines, and its spicules were slender
megascleres while microscleres absent. H. (S.) hornelli is assigned
to the subgenus Soestella of the genus Haliclona.

[Keywords: Buleji, Callyspongia, Churna Island, Haliclona,
New records, Taxonomy]

Introduction

Demospongiae Sollas 1885 form an extensively
diverse class of Porifera inhabiting fresh water and
marine habitats, from shallow water to the deep sea'™.
Demospongiae with an isodictyal, isotropic or
anisotropic skeleton and diactinal spicule forms fall
into the order Haplosclerida® included in the subclass
Heteroscleromorpha®. According to the revised
classification by Morrow & Cardenas®, six marine
sponge families (Callyspongiidae, Chalinidae,
Niphatidae, Calcifibrospongiidae, Petrosiidae and
Phloeodictyidae) are confined within this order. The
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Family Callyspongiidae’ is characterized by smooth
or ridged surface, or provided with conules or spikes.
The skeleton consists of rectangular spiculo-fibre
meshwork with a compound, triangular or round-
meshed tangential surface skeleton®. Presently, four
valid genera are included in this family viz.
Arenosclera Pulitzer-Finali, 19827, Callyspongia®,
Dactylia’ and Siphonochalina" and are distributed in
temperate, cold and tropical waters®''. The genus
Callyspongia contains four subgenera, of which the
subgenus Callyspongia (Cladochalina)”* is visibly
distinguished by fine conulose or spined surface and
absence of microscleres; while the choanosomal
skeletal fiberes are fasciculated, i.e. they occur in
bundles”.

Sponges in the family Chalinidae are often cushion-
shaped with oscular chimneys’. The skeleton in this
family is composed of a delicate hexagonal tangential
reticulation with  unispicular, paucispicular or
multispicular primary lines, which are joined regularly
with unispicular or paucispicular secondary lines®'"'*.
According to Hooper & Van Soest’, based on the
presence of an isodictyal skeleton of diactinal
megascleres of Haplosclerida, most genera of the
family Chalinidae are to be merged in a single genus
Haliclona". Within the Family Chalinidae', five
genera are currently considered valid including
Chalinula"’, Cladocroce'®, Dendrectilla", Dendroxea™
and Haliclona®”. The genus Haliclona has regular
choanosomal reticulation of interconnected primary
and secondary spiculofibres. Spicules are mostly oxeas
and microscleres may be present in the form of sigmas
and toxas’. It contains seven subgenera, Haliclona®',
Reniera", Halichoclona®, Soestella", Gellius',
Rhizoniera®™ and Flagellia™. The subgenus Haliclona
(Soestella)'* has a choanosomal skeleton consisting of
a sub-anisotropic, paucispicular reticulation of primary
lines irregularly interconnected by secondary
unispicular lines. The smooth, slender oxeas with
spongin at their nodes have a tendency to form rounded
meshes'***,

The genus Haliclona” has been reported
worldwide, and 56 species have been recorded from
the regions bordering the Indian Ocean. Among them,
29 species have not been assigned to subgenera®. No
species belonging to the subgenus Soestella have been
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recorded from the coastal waters of the Indian
Ocean™. Most species of the subgenus Soestella"
have been recorded from the Mediterranean®®*2°,
Brazil””®, the Caribbean'*****, the North Atlantic™
and from the North Pacific Ocean’®.

Very little information is available on sponge
fauna®’, and no taxonomic works have been published
yet from the coastal waters of Pakistan. Therefore, the
present study aims to explore and re-describe sponges
found in the shallow intertidal regions of Karachi,

Pakistan.

Materials and Methods

The specimen of Callyspongia (Cladochalina)
fibrosa was collected from 7 — 10 m depth at Churna
Island (66°36'32.64" E, 24°53'37.72" N) through
SCUBA diving in February 2013, and the specimen of
Haliclona (Soestella) hornelli was collected from a
rock pool of Buleji rocky ledge (24°50'10.47" N,
66°48'34.87" E) at southwest of Karachi in January
2016 (Fig. 1). The specimens were thoroughly
washed, fixed with 4 % buffered formalin solution
and later on preserved in 85 % ethanol
Methodological techniques of identification were
made following Hooper & Van Soest’. The material is
deposited in the Centre of Excellence in Marine
Biology, University of Karachi. Karachi, Pakistan.
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Fig. 1 — Map of Karachi, Pakistan coast showing the collection site of Churna Island and Buleji. (Google Earth Pro: version 7.1.4.1529)

For spicule isolation and examination, a small
segment from the preserved specimen was digested in
5 % sodium hypochlorite for a few minutes and
washed three times with Milli-Q water, and re-
preserved in alcohol. This digested material was
mounted with a glass cover slip. The cover slip was
adhered on a stub and coated with 300°A gold layer
for 5 min by auto ion-sputtering coater (JEOL
JFC-1500), and about 20 — 30 spicules were measured
and scanned under SEM (JEOL JSM-6380A, Japan)
at 10 kV.

Results

Phylum: Porifera

Class: Demospongiae®®

Order: Haplosclerida®

Family: Chalinidae'®

Genus: Haliclona"

Subgenus: Soestella"

Haliclona (Soestella) hornelli* (Fig. 2a)

Synonymy
Reniera hornelli®, 110, Pl IL, Figure 11.

Material examined

CEMB-POR-03; Buleji, Karachi; 26 January 2016;
1.0 to 1.5 m (rock pool).
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Fig. 2 — (a) Specimen of Haliclona (Soestella) hornelli (Dendy, 1916) in a rock pool, (b) Preserved specimen of H. (S.) hornelli,
(c) Light microscopic image of internal skeletal structure, (d) Scanning electron microscopic image of oxeas (scale = 20 pum), (e)
Histological section of ectosomal and choanosomal skeleton (scale = 500 um), and (f) Spicules (oxeas) in tangential section

Material description

Cushion-shaped, spread over the surface of rocks,
firmly attached in the form of thickly encrusting
sheets. Surface smooth and even, small chimney-like
volcano elevations on the surface with 0.8 — 1.0 cm
height, inner tube length of 0.4 — 0.8 cm and width
was 0.6 cm. The oscules (diameter 0.2 — 0.4 cm) were
scattered irregularly over the surface. Consistency
was soft, delicate and fragile.

Colour
Turquoise blue in life and grayish beige in alcohol
(Fig. 2b).

Ectosomal skeleton
Unispicular, tangentially irregular reticulation of
fibres.

Choanosomal skeleton

Delicate with sub-anisotropic, unispicular and
paucispicular reticulation irregularly and tangentially
connected with ectosomal unispicular surface lines
forming the meshes.
Spicule

Oxeas, size range: length 80 — 148 um and width 5
— 7 wm, with pointed ends, loosely attached with
nodal sponging (Fig. 2¢c — ).
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Fig. 3 — (a) Specimen of Callyspongia (Cladochalina) fibrosa (Ridley and Dendy, 1886), (b) Light microscopic image of tangential
skeleton shows tufted spongin network (scale = 20 pm), (c) Light microscopic image of microtome-section showing spiculo-fibres, and
(d) Scanning electron microscopic image of siliceous spicules (scale = 5 pm)

Ecology
Rock pool, shallow intertidal rocky shelf at depth
1.2 m (Fig. 2a).

Distribution

Beyt Island, West and South shelf (71°43'8.4" E,
20°28'25.7" N), India and Buleji ledge, Karachi
(64°50'21" E, 24°49'03" N), Pakistan (present study).

Remarks

Haliclona (S.) hornelli*® was originally described
as Reniera hornelli*® from Okhamandal, Gujrat, India,
with skeletal features of isodictyal choanosomal
skeleton, the multispicular lines interconnected
irregularly with unispicular secondary lines. De
Weerdt'" described the characteristic features of the
subgenus  Haliclona (Reniera) as having a
choanosomal skeleton consisting of a regular
unispicular isotropic reticulation, unlike the presently
studied specimen’s features. The specimen examined

in the current study and the material described by
Dendy® has a sub-anisotropic choanosomal skeleton,
ascending paucispicular lines that are irregularly
connected to secondary unispicular lines. The
ectosomal skeleton is formed by rounded meshes. This
combination of characters indicates that the species has
to be placed in the subgenus Haliclona (Soestella).

Phylum: Porifera

Class: Demospongiae®®

Order: Haplosclerida®

Family: Callyspongiidae’

Genus: Callyspongia®

Subgenus: Callyspongia (Cladochalina)"
Callyspongia (Cladochalina) fibrosa® (Fig. 3)

Synonymy
Pachychalina fibrosa Ridley & Dendy, 1887, 21-
22, P11V, Figure 3 and 4, Dasychalina fibrosa®, 330.
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Material examined

CEMB-POR-02; 9 February 2013; Churna Island,
Karachi; 7 — 10 m.

Material description

Erect, irregular, branched; stout branches, coarsely
fibrous, aculeated, elastic, brittle, hard and
compressible. Each branch bears on one side large
circular shallow oscules. Length of tubular branch
ranges 20 — 50 mm from base to osculum and the
width ranged between 35 mm and 110 mm in
diameter. Canal length from inside the tubular branch
1s about 35 mm, narrower towards the base.

Colour
Pale yellow in life and yellowish white in alcohol
(Fig. 3a).

Ectosomal skeleton
Thin, spiny, distinct and translucent. Spines length
ranges from 3 — 5 mm.

Choanosomal skeleton
Irregular coarse reticulation of stout spiculo-fibres
(Fig. 3b and c¢).

Spicules

Densely packed in spongin fibres in the form of
reticulate bundles about the thickness of 0.1 mm.
They are small, smooth, and slender with blunt ends
(length ranging from 66 — 84 pm and width from
2 —3 um) (Fig. 3d).

Ecology
Shallow coastal rocky shelf of about 7 m depth.

Distribution
Indo-Pacific, Eastern Philippines, Southern
Vietnam, Australia and Pakistan (present study).

Remarks

The specimen is certainly comparable with the
Pachychalina fibrosa™ and Dasychalina fibrosa®
with some exemptions, as the branches are larger than
the original specimen. The colour of the specimen
after preservation was whitish yellow. Spicules have
blunt ends of similar size®”.

Discussion

This is the first work on the taxonomy of a marine
sponge at Churna Island and Buleji along the Karachi
coast. Churna Island has a rich, productive ecosystem
due to nutrient-rich water that supports a highly
symbiotic and strongly competitive association with

diverse coral communities**. The rocky shelf of
benthic organisms and coral associations benefit the
sponge fauna in this region***. The marine sponge
Callyspongia (Cladochalina) fibrosa is commonly
known from the Gulf of Mannar, Indian Ocean®. This
species has a considerably brittle consistency with
reticulate meshes of tufted fibres, cemented with on
rocky ledges®. The sandy-rocky beach of Buleji has
numerous tidal and rock pools which contain a rich
variety of fauna and flora*. However, no attention has
been paid to the sponge fauna of the region. The
sponge  Haliclona (Soestella) hornelli  (order
Haplosclerida, family Chalinidae) is systematically
re-described here from the Pakistan waters (North
Arabian Sea). The identification of both species is
primarily based on morphological features and
skeletal framework. This is typically difficult to
analyze, as external morphology may diverge due to
changes in environmental conditions and habitat from
the type localities of species”*.

The sponge species Haliclona (Soestella) hornelli
closely resembles H. (Gellius) digitata (Koltun,
1958), H. Semifibrosa® and H. tenuiramosa®, but
slight variations were found in the morphological and
skeletal features of these species. The colour pattern
and spicules size of the Pacific cold water species H.
(G.) digitata® are similar, but surface morphology
(specimen shape and tube length) differed from the
studied specimen. According to Dendy®, the outer
structure and skeleton of H. semifibrosa revealed
similar features but differed by the presence of
ectosomal and sub-ectosomal spiculofibres. Haliclona
Tenuiramosa®™ also has similar colour and
morphological features as that of H. (S.) hornelli, but
the skeletal structure is quite different. The
morphology, entire surface structure (shape and size
of surface elevations), oscules, skeletal features and
spicules dimension of H. hornelli given by Dendy®,
closely resemble with the studied specimen.

The species H. hornelli*® was originally described
from Beyt Island, India and around coastal margins of
Western India, as Reniera hornelli by Dendy® and
Van Soest et al’'. Even though the species was
originally described in the genus Reniera, it is here
proposed to place it in the subgenus Soestella due to
spicular morphology and skeletal arrangement of the
studied sponge specimen and Dendy’s specimen.
Although the live colour of the specimen and some of
the skeletal characteristic features of the subgenus
Soestella were not mentioned in the original
description, a comprehensive assessment of the
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choanosomal skeleton, consisting of a multispicular,
discontinuous, and irregular reticulation of spicules,
and the spicule size and minimal spongin present in
the ectosomal skeleton make it likely that the studied
specimen is H. hornelli belonging to subgenus
Soestella. So far, this subgenus has not been
recognized in the Arabian Sea and is being reported
for the first time from Pakistan.

These marine sponges have not been recorded
previously from the coastal waters of Pakistan. Due to
scarcity of literature on their taxonomy and ecological
perspective, there is a dire need of further
investigation and conservation of the diversity in this
region.
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