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Marine sponges are integral parts of the marine environment and play key ecological roles, especially in coral reef 
ecosystems. Though research on marine sponges started in the 1800s, most of the works to date have focussed their attention 
on taxonomy and marine natural products from sponges in India. The lack of ecological studies on sponges is attributed to 
the requirement of scuba diving skills and hectic field work. Major Indian coral reef regions are undergoing severe decline 
due to climate change and other factors. The interaction between corals and sponges has become essential in the context of 
global climate change. More studies are warranted for the better management of coral reefs in India. This paper reviews the 
studies carried out on sponges thus far and explores the critical areas where more research is desired. 
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Introduction 
Sponges are sessile organisms that are placed under 

the phylum Porifera. They are one of the most 
primitive multicellular organisms. Predominantly 
marine, sponges are found from the intertidal to the 
abyssal zone (6000 m)1. A small group of sponges is 
also known from freshwater habitats throughout the 
world. Occupying the temperate, tropical and polar 
habitats, marine sponges enjoy an almost universal 
distribution. They are important members of the 
benthic fauna. They serve as an essential food 
resource for many other organisms, besides acting as 
hosts to a wide array of organisms. The pioneer 
studies on the nature of sponges in 1765 by Ellis2 
demonstrated the movement of water currents through 
the oscula distributed on the surface of the body. 
Based on this finding, researchers like Linnaeus, 
Lamarck and Cuvier grouped sponges with 
Coelenterates. In 1816, Blainville placed them in a 
special group called Spongiaria. Further extensive 
studies on their morphology and physiology in 1836 
by Grant gave them the name Porifera3. Many years 
later, researchers like Huxley in 1875 and Sollas in 
1884 argued for the separation of sponges from other 
multicellular forms3. 

Sponges are grouped into four classes viz. 
Calcarea, Hexactinellida, Demospongiae and 
Homoscleromorpha. According to the World Register 

of Marine Species4, there are an estimated 9,063 
species of sponges worldwide. Demospongiae is the 
most abundant class followed by Calcarea and 
Hexactinellida. Class Homoscleromorpha has the 
least number of species. The number of marine 
sponge species in India is estimated to be 584, 
comprising 288 genera placed under 81 families of 21 
orders5. Calcareous sponges are protected in India 
under Schedule III of the Wildlife Protection Act 
1972. Of late, sponges have been the focus of research 
interest worldwide. One of the reasons for the new 
enthusiasm is that sponges are rich sources of active 
secondary metabolites, which offer great scope for 
drug research. According to some reports, a few 
sponge species can tolerate temperature fluctuations 
while other organisms are severely affected by the 
climate change effects6,7. It indicates that sponges can 
flourish in the predicted future climatic scenarios. 
Thus, studies on sponges are of critical importance 
under changing climatic conditions. 

The coral reef is probably the most dynamic marine 
ecosystem that offers a wide range of ecological and 
economic benefits, and sponges constitute an 
inalienable part of any coral reef ecosystem. Sponges 
perform several ecologically significant roles in reefs: 
they contribute by promoting the aggregation of loose 
debris and stabilising it until carbonate-secreting 
organisms can bind to it permanently, facilitate coral 
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regeneration and coral recruitment, host many reef 
organisms while providing food sources, perform 
nutrient cycling and primary production, and harbour 
the microbial symbionts. Major coral reef areas in 
India include the Gulf of Mannar and Palk Bay in 
Tamil Nadu, the Gulf of Kutch in Gujarat, the 
Lakshadweep archipelago, and the Andaman and 
Nicobar Islands. Several reef formations have also 
been reported along the west coast of India along 
Kerala, Karnataka, Goa and Maharashtra. Despite the 
extensive research on sponges in the reef areas in 
India, the knowledge about sponges, their biology, 
and ecology are far from complete. The decline of 
coral reefs has been severe during the past few 
decades, especially due to climate change effects. 
Coral reefs in India provide a direct and indirect 
livelihood to thousands of people and hence, the 
decline of coral reefs due to changing climatic 
conditions is bound to cause much harm. As sponges 
have been portrayed as potential winners in these 
changing climatic conditions, studies on the ecology 
of sponges assume more significance, especially in 
India. The current study examines not only the in-
depth research on sponges in reefs that have been 
done in India but also the knowledge gaps that must 
be addressed to understand crucial facts about 
sponges. 
 
History of sponge research in India  

Sponge research has a long history dating back to 
1765(ref. 3), but it didn't take off until the late 1800s in 
India. The investigation on sponges in the Indian 
subcontinent has been reported in a plethora of 
publications by earlier researchers like Carter8, 
Dendy9, Burton10, Thomas11 and Pattanayak12,13. 
Dendy14 initiated the study of sponges along India's 
east coast in 1887 and Ali15 further extended it by 
describing the Madras sponges, while Annandale16 
investigated the sponges in the Orissa region in 1915. 
The Marine Survey of India undertook hydrographic 
surveys in the Andaman and Nicobar Islands from 
1889 to 1907, in 1926 and 1956(ref. 17). 
 
Studies on sponge diversity 

In-depth research on the diversity of sponges has 
consistently been pursued in India. Schulze18 began 
taxonomic work on sponges in India in 1895, and 
Carter19 discovered new species of sponges in the 
Gulf of Mannar in 1880. More species from this area 
were reported by Dendy20, Kumar21 and Rao22. 
Dendy14 and Ali23 examined some early work along 

the east coast, including Madras in Tamil Nadu and 
Chilika Lake in Odisha. Ali15,24 described the ecology 
of the sponge fauna of Madras25. 

Thomas26 explored the boring sponges in the Zuari 
and Mandovi estuaries off the west coast and also 
talked about a range of other locations, including 
Mumbai, Mangalore, Minicoy Island, Cochin, Quilon, 
Kovalam and Kanyakumari11. The Gulf of Kutch's 
sponge fauna was recorded by Hornell27. Dendy9,28 
conducted and published the majority of the reports 
and descriptions of the sponge species of the Gulf of 
Kutch. Annandale29 observed parasitic sponges 
belonging to the Clionidae family in the Andaman 
and Nicobar Islands' shallow waters. Dendy & 
Burton30,31 provided reports on deep-sea sponges from 
the R.I.M.S. "Investigator" collections. Burton & 
Rao32 then researched shallow-water sponges from the 
Indian Museum's collections. 

One of the regions with the greatest distribution of 
sponges is the Gulf of Mannar10,33, where Thomas34-36 
collected and identified various sponge species. 
Thomas37 also gave a detailed description of the main 
boring sponges and the way they erode corals in the 
Gulf of Mannar. Sivaleela38 collected and categorised 
30 species of marine sponges belonging to 11 families 
and 19 genera. The reef areas of the Gulf of Mannar 
and Palk Bay have numerous sponge species, 
according to publications39-43. Thomas44 also 
conducted a thorough investigation of the diversity of 
sponges in the Lakshadweep islands, recording 91 
species over 10 islands. Between 1964 and 1970, he 
worked on the sponges he had continued to acquire 
from Minicoy and published his findings45,46. There 
are 22 species of sponges associated with the seagrass 
meadows, according to a study on the seagrass 
ecology in the Minicoy lagoon47. Mohan's 
investigations48 on the diversity of sponges from the 
Agatti Islands identified 21 species. Lengthy gaps in 
taxonomical and ecological research on sponges in the 
Gulf of Kutch were filled by the initial reconnaissance 
survey conducted by CMFRI in 1978. A total of  
25 species from 22 genera and 15 families were 
reported based on the CMFRI's collections49. 
Numerous species of sponge from this area have  
been reported by Subba Rao & Sastry50. 

Pattanayak12 described 75 species of marine sponges 
found in the Andaman and Nicobar Islands using 
preserved museum specimens from the R.I.M.S. 
"Investigator" collections kept at the Zoological Survey 
of India, Kolkata. After Thomas51 and Sara52, there is a 
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hiatus in the literature about new records on sponges 
that lasts until Pattanayak13. The novel sponge species 
discovered by several researchers in recent years have 
generated a great deal of interest in sponge taxonomy. 
A lot of them53-56 inspected the sponge taxonomy in the 
Andaman and Nicobar Islands. Dam Roy et al.57 
conducted a rigorous investigation of collecting and 
cataloguing sponges using DNA barcoding. The 
majority of current research on sponges in the 
Andaman and Nicobar Islands is confined to the 
island's more accessible regions. There is a lack of 
information on sponges in those isolated islands owing 
to the difficulty of doing relevant studies there. 

The diversity and distribution of sponges have also 
been investigated in additional locations besides these 
significant reef areas. For instance, from the coast of 
Karnataka, Pattanayak & Mitra58 identified 12 species 
of marine sponges. Kavungal et al.59 investigated the 
diversity and distribution of 24 species of shallow-
water sponges in an undiscovered patchy reef on the 
Kerala coast. While Varsha et al.60 and George et al.61 
documented new species of sponges from the 
southern coast of India, and Mote et al.62 reported a 
new sponge species from the west coast of India. 
 

Studies on marine natural products from sponges 
During the last few decades, sponges have been 

recognised as the most promising sources of new 
natural products for drug discovery. It has led to many 
works being carried out on marine natural products 
from sponges. For example, Rao et al.63 studied the 
novel bioactive compounds present in marine sponges 
collected from the Gulf of Mannar. Studies on the 
antibacterial, antimicrobial and antifungal properties of 
these compounds were carried out by Boobathy et al.64 
from the Tuticorin coast. Several recent studies were 
based on the microbial and secondary metabolites of 
bacteria associated with sponges65-67 in the Gulf of 
Mannar and Palk Bay. The works done by Baig et al.68, 
Lekshmi et al.69 and Mote et al.70 was carried out on the 
west and east coast of India. Feby & Nair71 collected 
and studied two demosponges from the Lakshadweep 
and screened them for commercially important 
enzymes. Phylogenetic studies on marine sponges were 
carried out by Mohan et al.72, who isolated endo-
symbiotic microorganisms from 21 species of sponges 
from the Lakshadweep archipelago as well. 
 

Ecological studies on sponges in India 
Sponge ecology has not been given the degree of 

priority it deserves despite its critical importance in 
the context of global climate change. The initial 

works on sponge ecology in India were primarily 
based on field collections instead of underwater 
surveys. Early ecological work on sponges was 
carried out by Annandale73, who discussed in detail the 
association of some sponges with molluscs. The 
association of various taxa with sponges was reported 
by various authors74. The association of sponges with 
other organisms in the marine ecosystem is universal in 
space and time. The association of the brittle star 
Ophiactis modesta (Brock, 1888) with the sponge 
Biemna fortis (Topsent, 1897) was reported from Goa 
by Dahihande and Thakur75. Infestation of brown 
mussels by a bio-eroding sponge from the Kerala coast 
was reported by Kumar & Thomas76. Marine sponges, 
sensitive to any change in environmental conditions, 
are suggested as biological indicators by Kiruba-
Sankar et al.77 from the Andaman and Nicobar Islands. 
 
Studies on the coral-sponge association 

Though there are enormous works on the various 
aspects of sponges, in-situ studies on coral-sponge 
interaction are very few. There is a greater need for 
such studies in India for the health and well-being of 
corals as the latter provide a livelihood to thousands 
of Indian fishermen. The lack of studies in this area is 
due to the necessity for scuba diving skills and 
extensive fieldwork. Studies on coral-sponge 
interaction demand researchers to be long time under 
the water and require knowledge on the ecology of 
sponges and corals. Difficulties in securing entry 
permission to the Marine Protected Areas and 
permission to collect samples have also contributed to 
comparatively less works in this area. Reports of 
sponges taking over corals have become common 
worldwide in the past few decades, but there are very 
few reports on the Indian reefs. Corals in Indian reefs 
face the threat of competition for space with some 
sponge species (Fig. 1). Ten species of coral-boring 
sponges of the Great Nicobar Island were reported by 
Namboothri & Fernando78. The invasive coral-killing 
sponge species Terpios hoshinota (Rützler & Muzik, 
1993) was reported in Palk Bay by Thinesh et al.79 
and subsequently in the Gulf of Mannar by Raj et al.80. 
The sponge has been reported to cause significant coral 
mortalities in many reef regions around the world.  
An in-situ experiment using artificial shading on  
T. hoshinota and Favia abdita (Ellis and Solander, 1786) 
colonies was carried out by Thinesh et al.81 who found 
that the shading effectively controlled sponge growth 
on live corals without affecting coral homeostasis. 
Thinesh et al.39 reported the impacts of T. hoshinota on 
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the corals of Palk Bay. Das et al.82 studied the 
extended geographical distribution of T. hoshinota by 
observing the sponge affecting corals of the 
Lakshadweep archipelago. Thinesh et al.83 described 
sponge and coral-hosted bacteria from Palk Bay. 

A bio-eroding sponge from Cliona viridis (Schmidt, 
1862) species complex was reported by Ashok et al.41 
at Vilanguchalli Island in the Gulf of Mannar 
overgrowing colonies of Turbinaria mesenterina 
(Lamarck, 1816), by using them as a substrate. Ashok 
et al.84 reported another sponge called Clathria 
(Thalysias) reinwardtii growing over massive and 
branching coral communities in the Gulf of Mannar. 
Then Ashok et al.85 found that the coral species 
Acropora muricata (Linnaeus, 1758) withstands  
T. hoshinota by forming a pronounced disc at the 
branch tip upon contact with the sponge. Ashok et al.42 
then reported another sponge Clathria (Microciona) 
aceratoobtusa (Carter, 1887), affecting Turbinaria 
corals in Vilanguchalli Island of the Gulf of Mannar. 
Ashok43 recently reported 103 sponge species 
exclusively from the reef areas of the Gulf of Mannar 
providing detailed descriptions, growth forms and 
substrate preference. A yearlong in-situ observation 
by Raj et al.86 in the Gulf of Mannar found that 
photosymbiotic clionaid sponges can also be affected 
by temperature anomalies who reported sponge 
bleaching for the first time from an Indian reef.  
Raj et al.40 undertook night diving in the Gulf of 
Mannar and found that the coral-competing sponge 
Rhabdastrella globostellata (Carter, 1883) is fed upon 
by the tiger cowrie Cypraea tigris (Linnaeus, 1758). 
Similarly, opportunistic spongivory by reef fishes in 
the Gulf of Mannar was reported by Emmett et al.87. 
On the west coast of India, Mote et al.62 reported a 
new bio-eroding sponge species, Cliona thomasi 
(Mote, Schönberg, Samaai, Gupta & Ingole, 2019), 
which was in abundance and reported to be a key bio-
eroder on live corals in that region. Mote et al.88 also 
published research on the symbiodiniaceae 
community structure which was identified in the 
water surrounding the coral, T. mesenterina and the 
coral-eroding sponge, C. thomasi. More reports of 
sponges being potential winners over corals are 
expected in future from all the reef areas of India, 
given the worsening global climate change. 
 
Threats to sponges 

Sponges have been generally reported to be 
resilient to climate change implications as they can 
tolerate temperature anomalies and dirty waters89,90. 
They have also been projected to fare better than 
corals in future climatic scenarios, but recent studies 
indicate that sponges are also affected by temperature 
anomalies86,91,92. Sedimentation, nutrient enrichment 
and acidification can be detrimental to sponge 

 
 
Fig. 1 — Sponges overgrowing corals in different reef areas in
India: a) Terpios hoshinota invading a coral colony in
Poovarasanpatti Island of Gulf of Mannar; b) An unknown sponge
species invading a coral colony in Bangaram Island of
Lakshadweep; and c) Cliona sp. invading a coral colony in Rock
Garden area in Malvan coast, Maharashtra 
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survival93,94. Threats to sponges have not been 
seriously looked into in the Indian waters and hence, 
no study has been carried out on this topic. Collection 
of sponges for the extraction of secondary 
metabolites96 and screening of marine natural 
products97 also deplete them. They are often used for 
ornamental purposes. Despite the legal protection, 
sponges are caught as by-catches in bottom-set fishing 
nets along the Indian coastline98. Discarded sponges 
are a common sight near the fish landing centres, 
especially in the Gulf of Mannar. Though sponge 
proliferation has been reported to be a threat in the 
reef areas, the loss of sponges would disrupt the key 
ecological roles sponges play.  
 
Gap areas in research on sponges in India 

There are many gaps in the information on sponges 
in the Indian waters. The marine waters of India are 
rich in biodiversity, however, there remain many 
unexplored and understudied areas which could turn 
out to be potential hotspots for sponges. It is vital to 
conduct more underwater surveys and investigations 
to understand the distribution and abundance of 
various species in Indian waters. A remarkable 
number of studies have been undertaken on shallow 
water sponges in all major coral reef regions in India 
but not many studies have been carried out on deep-
sea sponges, which hold immense scope for recording 
new species from India on that frontier.  

The number of works on sponge ecology, dealing 
with sponge behaviour and their interaction with 
corals, is far less than that on sponge taxonomy. 
Studies on the sponges in the areas of reproduction, 
control and competition will expand our 
understanding of sponges. Many long-term 
monitoring studies on sponges such as those on 
sponge interaction with reefs, sponge outbreaks, bio-
fouling and effects of climate change on sponges are 
potential areas in sponge research. Interactions 
between corals and sponges need to be understood 
more in detail for proper management of reef areas. 
Studies on zooxanthellae associated with 
photosymbiotic sponges and their response to 
temperature anomalies are the need of the hour. All 
the climate projections predict extreme temperature 
anomalies in future and the prospects for the survival 
of coral reefs by the end of this century are bleak. 
Thus, a broader and deeper understanding of climate 
change and sponges would be of greater importance. 
Learning scuba diving skills and willingness to spend 
hours under the water is critical to doing sponge 

research. The study challenges the young marine 
biologists of our country to take up research on 
sponge ecology to fill the knowledge gaps.  
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