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Abstract

Holothuroids play a vital role in nutrient cycling and bioturbation to enhance the marine ecosystem.
They enhance the biodiversity for various symbiotic marine organisms by providing essential shelter
and spawning grounds. This review focuses on the Class Holothuroidea de Blainville, 1834 (Phylum
Echinodermata) in Indian waters, encompassing a total of 187 species organized into 7 orders and 21
families. Notably, the order Holothuriida Miller, Kerr, Paulay, Reich, Wilson, Carvajal & Rouse, 2017,
represents the largest proportion of species, accounting for 26.73%. These species are well-distributed
across India, with the Andaman and Nicobar Islands exhibiting the highest level of species richness
(109 species), followed by the East Coast (102 species), Lakshadweep (39 species), and the West Coast
(34 species). Species diversity was assessed using the Shannon-Weiner diversity index. Results
indicate that the Andaman and Nicobar Islands (H' =2.23) and the West Coast (H' =2.14) demonstrate
the highest levels of diversity. This review provides a comprehensive and precise inventory of all
Holothuroidea species reported in Indian waters. A checklist is provided to facilitate understanding
of the reported species, their systematics, and distribution.

Keywords: India; Andaman; sea cucumber; Holothuroidea; East Coast; West Coast; checklist;
Lakshadweep

1. Introduction

Sea cucumbers (Echinodermata, Holothuroidea), comprising approximately 1,800 species,
inhabit oceans worldwide, thriving in environments ranging from shallow intertidal zones to the
ocean's depths [1,2,3]. A large-scale investigation into echinoderm taxonomy began in the 19th
century, utilizing samples collected from expeditions such as Valdivia, Siboga, Challenger, and
Albatross, among others [4]. Koehler & Vaney made notable collections of Holothuroidea de
Blainville, 1834 in the years 1905 and 1908 [4]. Several noteworthy contributions to the current
understanding of Indian holothurian biodiversity have been made by [5], [6,7], [8], and [9]. These
contributions include the documentation of distribution patterns, the identification of taxonomic
errors, and the description of new species.

On the other hand, holothurians are extensively used in the food industry, particularly in Asian
countries, where they are traditionally processed into beche-de-mer or trepang [10]. Moreover, their
bodies are rich in various bioactive compounds such as phenols, collagen, amino acids, saponins, and
chondroitin sulfate, making them valuable in both the cosmetic and pharmaceutical sectors [11,12].
Due to their commerecial significance, sea cucumbers have faced excessive exploitation over the years,
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leading to declines in their populations as a result of overharvesting, illegal trade, and poaching [13].
Consequently, the Government of India has listed all holothurians under Schedule 1 of the Indian
Wildlife Protection Act of 1972 to safeguard their populations [13].

This review aims to identify any previously undocumented species in Indian reports, thereby
enriching our understanding of regional biodiversity. The review also addresses nomenclatural
criteria, evaluates the extent of taxonomic inflation, and updates the checklist of Holothuroidea from
India. It encompasses information on the ecology, biodiversity, in particular distribution, and
abundance, making it a valuable resource for researchers and conservationists engaged in marine
biodiversity studies.

2. Materials and Methods

Records detailing the distribution and abundance of holothurians in India were collected from
a variety of sources, including websites, checklists, testimonials, articles, and other available
resources. For each reported species, scientific names were verified using the WoRMS database. All
corrected names were subsequently updated, resulting in the creation of a new checklist. Statistical
analyses were conducted using Primer software and Excel spreadsheets. The author meticulously
reviewed scientific publications from 1887 to 2024 to ensure the accuracy and currency of the
checklist. The checklist reflects significant updates on nomen dubium, unaccepted names, synonyms,
and other critical taxonomic terms following [3]. To interpret the diversity, dominance, and
similarity, the authors organized the data by different regions, including the West Coast, East Coast,
Andaman and Nicobar Islands, and Lakshadweep (Figurel).
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Figure 1. Map showing the Location of the West Coast, the East Coast, the Andaman and Nicobar Islands, and
the Lakshadweep.

3. Results
3.1. Diversity

The prevalence of sea cucumbers along the coastlines of the Indian Exclusive Economic Zone
(EEZ) is noteworthy, attributed to the diverse habitats that support their thriving populations. An
updated checklist reveals that a total of 187 species have been identified in Indian waters through
previous research, encompassing 7 orders and 21 families.

The Andaman and Nicobar Islands exhibit the highest number of species, totaling 109, attributed
to their remarkable biodiversity (Table 1). Figure 2 and Figure 3 display images of the cucumber
photographed from the South Coast of Andaman.

Table 1. Updated checklist of the Class Holothuroidea de Blainville, 1834 from the Andaman & Nicobar Islands.

lil(; Species Order: Family Distribution Reference
Apodida Brandt, 1835: 7,814
Polycheira rufescens p.OShda. randt, 1835 [6,7,8,14]
(Brandt, 1835) Chiridotidae Andaman &
1 ' Ostergren, 1898 Nicobar
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) Psammothuria ganapati Andaman & [14]
(Rao, 1968) Nicobar
Taeniogyrus havelockensis Andaman & [14,15]
3
(Rao, 1975) Nicobar
4 | Leptosynapta s Andaman & 14l
eprosynapta sp- Nicobar
) Andaman & [16]
L
5 abidoplax sp Nicobar
6 Opheodesoma grisea Andaman & [6,7,8,14,17,18]
(Semper, 1867) Nicobar
o Patinapta ooplax (von Andaman & [6,14,19]
Marenzeller, 1882) Nicobar
8 Protankyra errata Andaman & [8,14]
(Koehler &Vaney, 1905) Nicobar
9 Protankyra pseudodigitata Andaman & [14,20]
(Semper, 1867) Nicobar
Rynkatorpa [14]
10 | timida(Koehler &Vaney, ﬁ?c(if:ran &
1905)
Synapta maculata
11 | (Chamisso and ﬁ?cdoir:ran & (6,8,14,17,21]
Eysenhardt, 1821)
1 Synaptula recta (Semper, Andaman & (8]
1867) Nicobar
Dendrochirotida [22]
13 Actinocucumis typica Grube, 1840: Andaman &
(Ludwig, 1875) Cucumariidae Nicobar
Ludwig, 1894
And & 1l
ndaman
1 i (Bell, 1
14 | Aslia forbesi (Bell, 1886) Nicobar
15 Leptopentacta bacilliformis Andaman & [8,14]
(Koehler &Vaney, 1908) Nicobar
16 Pseudocnus alcocki Andaman & (8]
(Koehler &Vaney, 1908) Nicobar
17 Pseudocolochirus violaceus Andaman & [23]
(Theel, 1886) Nicobar
L [16]
18 Psolidium rugosum Dendrochirotida ) Andaman &
(Koehler &Vaney, 1905) Grube, 1840: Psolidae | njjoopar
Burmeister, 1837
19 Psolus mannarensis Andaman & [16]
James, 1984 Nicobar
Phyrella fragilis
20 | (Mitsukuri& Ohshima in ﬁi‘iir:ra“ &
Ohshima, 1912) [14,16,24,25]
Phyllophorus(Phyllothuria
21 | ) celer (koehler&Vaney, ﬁi‘iir:ra“ & [14,16]
1908)
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Phyllophorella spiculata Andaman &
22
(Chang, 1935) Nicobar [14,21]
3 Thyone dura (Koehler Andaman &
and Vaney, 1908) Nicobar [14,16]
Dendrochirotida
o4 Afrocucumis africana Grube, 1840: Andaman & [14,16,24]
(Semper, 1867) Sclerodactylidae Nicobar
Panning, 1949
25 Cladolabes aciculus Andaman &
(Semper, 1867) Nicobar [8,14,16]
% Ohshimella ehrenbergii Andaman & [14,22]
(Selenka, 1868) Nicobar
Dendrochirotida [8,14]
7 Ypsilothuria bitentaculata | Grube, 1840: Andaman &
(Ludwing, 1893) Yasilothuriidae Nicobar
Heding, 1942
ElasipodidaThéel 14
Apodogaster asipodidaThée X Andaman & [8,14]
28 | slcocki(Walsh, 1891) 1882: Laetmogonidae |\ oy
’ Ekman, 1926 ©
ElasipodidaThéel 14
Enypniastes eximia asipodida ee Andaman & [8,14]
29 (Théel, 1882) 1882: Pelagothuriidae Nicobar
’ Ludwig, 1893 ©
ElasipodidaThéel (8]
Benthodytes sanguinolenta asipodidaThée N Andaman &
30 (Théel, 1882) 1882: Psychropotidae Nicobar
' Théel, 1882 ©
Enypniastes eximia Elasipodida Théel, [8,14]
31 | (Théel, 1882) 1882: Pelagothuriidae | ndaman &
. Nicobar
Ludwig, 1893
32 Benthodytes sanguinolenta Andaman & (8]
(Théel, 1882) Nicobar
T ; 1
Benthodytes typica (Théel, Elasipodida Thee}, Andaman & [8,14]
33 1882) 1882: Psychropotidae Nicobar
Théel, 1882 ©
Holothuriida Miller,
Kerr, Paulay, Reich,
34 Actinopyga Wilson, Carvajal & Andaman &
echinities(Jaeger, 1833) Rouse, Nicobar
2017 :Holothuriidae [5,8,,14,21,27]
Burmeister, 1837
35 Actinopyga lecanora Andaman &
(Jaeger, 1833) Nicobar [8,14,21]
Actinopyga mauritiana Andaman &
36 (Quoy&Gaimard, 1834) Nicobar [58,14,21,27]
37 Actinopyga miliaris Andaman & [8,14,21,23,27]
(Quoy&Gaimard, 1834) Nicobar
38 Actinopygas erratidens Andaman & (7]
(Pearson, 1903) Nicobar
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Bohadschza.a.tm (Massin, Andaman & [28]
39 | Rasolofonirina, Nicobar
Conandé& Samyn, 1999)
10 Bohadschia argus (Jaeger, Andaman & [14,26]
1833) Nicobar
41 Bohadschia marmorata Andaman & [5,8,21]
(Jaeger, 1833) Nicobar
o Bohadschia vitiensis Andaman & [5,14]
(Semper, 1868) Nicobar
Holothuria Andaman & [14,21]
43 | (Acanthotrapeza) coluber Nicobar
(Semper, 1868)
Holothuria . Andaman & [8,14,17,21,29]
44 | (Acanthotrapeza) pyxis Nicobar
(Selenka, 1867)
Holotfzurza' N Andaman & [8,14,17]
45 | (Cystipus)inhabilis Nicobar
(Selenka, 1867)
[8,14,16,29]
16 Holothuria (Cystipus) Andaman &
rigida (Selenka, 1867) Nicobar
47 Holothuria (Halodeima) Andaman & [8,21,23,30]
atra (Jaeger, 1833) Nicobar
48 Holothuria (Halodeima) Andaman & [8,21,23,28]
edulis (Lesson, 1830) Nicobar
49 Holothuria (Lessonothuria) Andaman & [8,17]
pardalis (Selenka, 1867) Nicobar
HOZOtth.a . Andaman & [8,17,21,28]
50 | (Mertensiothuria)hilla Nicobar
(Lesson, 1830)
Holothuria [8,17,20,21,23]
51 (Mertensiothuria) Andaman &
leucospilota (Brandt, Nicobar
1835)
5 Holothuria (Metriatyla) Andaman & [14,16]
albiventer (Semper, 1868) Nicobar
53 Holothuria (Metriatyla) Andaman & [21]
scabra (Jaeger, 1833) Nicobar
54 Holothuria (Microthele) Andaman & [14,29]
nobilis (Selenka, 1867) Nicobar
55 Holothuria (Platyperona) Andaman & [8,9,14]
difficilis (Semper, 1868 Nicobar
56 Holothuria (Selenkothuria) Andaman & [8,14,16,28]
erinacea (Semper, 1868) Nicobar
HOlOthI’u’lll (Selenkothuria) Andaman & [8]
57 | glaberrima (Selenka, Nicobar
1867)
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Holothuria ' ' Andaman & [20,28]
58 | (Selenkothuria)lubrica Nicobar
(Selenka, 1867)
59 Holothuria (Selenkothuria) Andaman & [14]
moebii (Brandt, 1883) Nicobar
1 58
Holothuria ' Andaman & [58]
60 | (Semperothuria) Nicobar
cinerascens (Brandt, 1835)
61 Holothuria (Stauropora) Andaman & [14,21,28]
fuscocinerea (Jaeger, 1833) Nicobar
2 Holothuria (Stauropora) Andaman & [8,14,16]
modesta (Ludwig, 1875) Nicobar
Holothuria (Stauropora) . [14,28]
63 pervicax (Selenka, 1867) andaman & Nicobar
64 Holothuria (Theelothuria) Andaman & [31]
cadelli (Bell, 1887) Nicobar
65 Holothuria (Theelothuria) Andaman & [32]
spinifera (Théel, 1886) Nicobar
[8,17]
66 Holothuria (Thymiosycia) Andaman &
arenicola (Semper, 1868) Nicobar
7 Holothuria (Thymiosycia) Andaman & [14,16,33]
gracilis (Semper 1868) Nicobar
68 Holothuria (Thymiosycia) Andaman & 8,9,17,21,28]
impatiens (Forskal, 1775) Nicobar
Holothuria (Thymiosycia)
And
69 | remollescens (Lampert, N?coell)r:ran & [8,14,16,34]
1885)
70 Labidodemas rugosum Andaman & [5,7,8,914,16,35
(Ludwig, 1875) Nicobar ]
7 Labidodemas semperianum Andaman & [8,14,16]
(Selenka, 1867) Nicobar
7 Pearsonothuria graeffei Andaman & [14,21,36]
(Semper, 1868) Nicobar
Molpadida Haeckel 7
Acaudina molpadioides o padida 17aeckey | Andaman & (8,371
73 (Semper, 1867) 1896 :Caudindae Nicobar
et Heding, 1931
74 Paracaudina australis Andaman & [8,14]
(Semper, 1868) Nicobar
Eupyrqus scaber (Liitken, Molpadida Haeckel, Andaman & [14]
75 1896 :Eupyrgidae .
1857) Nicobar
Semper, 1867
lpadid Haeckel 14
Molpadia andamanensis Molpadida aef e Andaman & [8,14]
76 1896 Molpadiidae .
(Walsh, 1891) Miiller. 1850 Nicobar
77 Molpadia brevicaudata Andaman & [8,14]
(Koehler &Vaney, 1905) Nicobar
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78 Molpadia elongata Andaman & [8,14]
(Koehler &Vaney, 1905) Nicobar
79 Molpadia musculus Andaman & (8]
(Risso, 1826) Nicobar
g0 | Molpadia undulata Andaman & (8]
(Koehler &Vaney, 1905) Nicobar
Synallactida Miller, [14,16]
Kerr, Paulay, Reich,
81 Apostichopus japonicus Wilson, Carvajal & Andaman &
(Selenka, 1867) Rouse, 2017: Nicobar
Stichopodidae
Haeckel, 1896
8 Stichopus chloronatus Andaman & [8,30]
(Brandt, 1835) Nicobar
83 Stichopus hermanni Andaman & [30]
(Semper, 1868) Nicobar
Stichopus horrens [8,20,21]
(Selenka, 1867) Andaman &
84 .
Nicobar
g5 Stichopus vastus (Sluiter, Andaman & [14,16,21]
1887) Nicobar
86 Thelenota ananas (Jaeger, Andaman & [1621,30]
1833) Nicobar
Synallactida Miller, [8,14]
Kerr, Paulay, Reich,
g7 Deima validumvalidum Wilson, Carvajal & Andaman &
(Théel, 1879) Rouse, Nicobar
2017 :DeimatidaeThéel
, 1882
88 Orphnurgus glaber Andaman & [8,14]
(Walsh, 1891) Nicobar
Synallactida Miller, [8,14,16,34]
Kerr, Paulay, Reich,
89 Allopatides dendroides Wilson, Carvajal & Andaman &
(Koehler &Vaney, 1905) | Rouse, 2017: Nicobar
Synallactidae Ludwig,
1894
Amphigy mr’ms Andaman & (14 10]
90 | woodmasoni (Walsh, Nicobar
1891)
91 Bathyplotescinctus Andaman & [8,14,16]
(Koehler &Vaney, 1910) Nicobar
90 Bathyplotes crenulatus Andaman & [8,14,16]
(Koehler &Vaney, 1905) Nicobar
93 Bathyplotes natans (M. Andaman & [16]
Sars, 1868) Nicobar
94 Bathyplotes variabilis Andaman & [16]
(Koehler &Vaney, 1905) Nicobar
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95 Paelopatides dissidens Andaman & [8,14,16,34]
(Koehler &Vaney, 1910) Nicobar
9% Paelopatides gelatinosus Andaman & [8,14,16]
(Walsh, 1891) Nicobar
97 Paelopatides incerta Andaman & (16]
(Koehler &Vaney, 1905) Nicobar
08 Paelopatides insignis Andaman & [16]
(Koehler &Vaney, 1905) Nicobar
99 Paelopatides modestus Andaman & [8,14,16,34]
(Koehler &Vaney, 1905) Nicobar
8,14,16
10 | Paelopatides mollis Andaman & [ ]
0 | (Koehler &Vaney, 1905) Nicobar
[8,14,16]
10 | Paelopatides ovalis Andaman &
1 | (Walsh, 1891) Nicobar
10 | Paelopatides verrucosus Andaman & [14,16]
2 | (Koehler &Vaney, 1905) Nicobar
10 | Synallactes horridus Andaman & [14,16]
3 | (Koehler &Vaney, 1905) Nicobar
10 | Synallactes profundus Andaman & [8,14,16]
4 | (Koehler &Vaney, 1905) Nicobar
14,16
10 | Synallactes rigidus Andaman & [ |
5 | (Koehler &Vaney, 1905 Nicobar
Persiculida Miller, [8,14]
Kerr, Paulay, Reich,
Wilson, Carvajal &
10 | Pseudostichopus elegans Rouse, 2017: Andaman &
6 | (Koehler &Vaney, 1905) | Pseudostichopodidae | Nicobar
Miller, Kerr, Paulay,
Reich, Wilson,
Carvajal & Rouse, 2017
10 Pseudostichopus Andaman & [8,14]
” occultatus Marenzeller Nicobar
Von, 1893
10 | Benthothuria cristata Andaman & [8,14,16]
8 | (Koehler &Vaney, 1905) Nicobar
10 | Benthothuria distorta Andaman & [16]
9 | (Koehler &Vaney, 1905) Nicobar

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://www.marinespecies.org/aphia.php?p=taxdetails&id=848289
https://www.marinespecies.org/aphia.php?p=taxdetails&id=848289
https://www.marinespecies.org/aphia.php?p=taxdetails&id=528943
https://www.marinespecies.org/aphia.php?p=taxdetails&id=528943
https://doi.org/10.20944/preprints202510.1223.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 October 2025 d0i:10.20944/preprints202510.1223.v1

9 of 29

Figure 2. Sea Cucumber along the south coast of the Andaman (a) Holothuria (Halodeima) atra Jaeger,1833, (b)
Stichopus chloronotus Brandt, 1835, (c) Actinopyga mauritiana Quoy & Gaimard, 1834, (d) Holothuria
(Mertensiothuria) hilla Lesson, 1830, (e) Holothuria (Halodeima) edulis Lesson,1830, (f) Labidodemas semperianum
Selenka, 1867, (g) Holothuria (Mertensiothuria) leucospilota Brandt, 1835, (h) Holothuria (Lessonothuria) pardalis
Selenka,1867,(i) Holothuria (Thymiosycia) impatiens Forsskal,1775.
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Figure 3. (a) Stichopus vastus Sluiter,1887, (b) Holothuria (Stauropora) pervicax Selenka,1867, (¢) Stichopus herrmani
semper,1868, (d) Bohadschia atra Massin, Rasolofonirina, Conand & Samyn,1999, (e) Stichopus horrens
Selenka,1867, (f) Holothuria (Semperothuria) flavomaculata Semper, 1868, (g) Synapta maculata Chamisso &
Eysenhardt, (h) Opheodesoma grisea Semper,1867.

The East Coast ranks as the second richest marine biodiversity region, harboring approximately
102 species (Table 2). A significant concentration of these species has been recorded in the Gulf of
Mannar area.

Table 2. Updated checklist of the Class Holothuroidea de Blainville, 1834 from the East Coast.

Sl.
No

Species Order:Family Distribution Reference

025 by the author(s). Distributed under a Creative Comr CC BY license.
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) Apodida Brandt,
y | Polycheira ”{f;;;”s (Brandt, | ¢35, Chiridotidae [5,37,38,39]
Ostergren, 1898 Gulf of
Mannar
’ Psammothuria ganapati (Rao, Andra Pradesh [22]
1968)
Apodida Brandt,
3 | Anapta gracilis (Semper, 1867) | 1835: Synaptidae | Andra Pradesh [6,7,22]
Burmeister, 1837
4 Labidoplax sp. Bay of Bengal [6]
Opheodesoma grisea (Semper, Gulf of
> 1867) Mannar [38,39]
6 Protankyra assymmetrica Gulf of [37]
(Ludwig, 1875) Mannar
Protankyra conferta Koehler
7 A P h 22
&Vaney, 1905 ndra Prades [22]
Protankyra denticulata
8 (Koehler &Vaney, 1905) Andra Pradesh [22]
Protankyra inflexa (Koehler Andra Pradesh [22]
9
&Vaney, 1905) Bay of Bengal [22]
Protankyra pseudodigitata Gulf of
10 (Semper, 1867) Mannar [32,39]
1 Protankyra similis (Semper, West Bengal [6]
1867) Andra Pradesh [22]
Protankyra tristis (Koehler
12 &Vaney, 1905) Andra Pradesh [22]
13 Protankyra tuticorenensis Gulf of 6,71
(James, 1832) Mannar
Synapta maculata (Chamisso Gulf of
14 and Eysenhardt, 1821) Mannar [20,37,38,39]
15 Synaptula media (Cherbonnier Gulf of 23]
and Feral, 1985) Mannar
Gulf of
5,6,7,9,37,38,39
16 | Synaptula recta (Semper, 1867) Mannar [ |
Bay of Bengal [8]
. . Gulf of
17 | Synaptula varians (Nair, 1946) Mannar [6,20]
Dendrochirotida
. . ) . Gulf of
18 Actinocucumis typica (Ludwig, Grube, Mannar [24,17,20,32,39]
1875) 1840 :Cucumariida
e Ludwig, 1894
Andra Pradesh [22]
. ) Gulf of
19 Aslia forbesi (Bell, 1886) Mannar [38]
] indri If of
20 Colochirus cylindricus Gulf o [39]
(Semper, 1867) Mannar
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Colochirus quadrangularis Gulf of
21 20,24,37
(Troschel, 1846) Mannar [520,24,37]
.y Gulf of [20,38,39]
” Leptopentacta imbricata Mannar
(Semper, 1867) Orissa [20,22]
Andra Pradesh [22]
Plesiocolochirus armatus Gulf of
2
3 (Marenzeller von, 1881) Mannar [38,39]
o4 Pseudocnus echinatus (von Andra Pradesh [22]
Marenzeller, 1881) Orissa [22]
Gulf of [5, 24, 32, 20, 39,
Mannar 37, 23]
25 Pseudocolochirus violaceus Orissa [20, 22]
(Theel, 1886) Andra Pradesh [22]
Bay of Bengal [24]
Staurothyone rosacea (Semper, Gulf of
26 1869) Mannar [39]
o7 Roweia frauenfeldi (Ludwig, Gulf of [20]
1882) Mannar
Dendrochirotida
Psolidi 1840: If of
28 solidium complanatum Grube,. 840 Gulf o (20, 39]
(Semper, 1867) Psolidae Mannar
Burmeister, 1837
Psolus mannarensis (James, Gulf of
29 1984) Mannar [16,37]
Dendrochirotida Bay of Bengal [24]
30 Hemithyone semperi (Bell, Grube, 1840:
1884) Phyllophoridae Gulf of [5, 24,32,20]
Ostergren, 1907 Mannar
31 Phyllophorus brocki (Ludwig, Gulf of
1888) Mannar [39, 37]
Phylloph dubia (Bedford
32 yllophorus dubia (Bediord, Andra Pradesh [16]
1899)
Phyllophorus(Phyllothuria) Gulf of
33 cebuensis (Semper, 1867) Mannar (16, 39]
34 Phyllophorella perforata (Clark, Gulf of [20]
1932) Mannar
Phyllophorella spiculata Gulf of
7
3 (Chang, 1935) Mannar [5, 24,39, 371
Gulf of [38, 5, 24,32, 20,
Stolus buccalis (Stimpson,
36 1855) Mannar 41 39, 37]
Andra Pradesh [22]
Stolus conjungens (Semper, Gulf of
57 1867) Mannar [39, 371
Pseudostolus rapax (Koehler
West B 1 1
38 &Vaney, 1908) estbenga [16]
39 Thorsonia investigatoris West Beneal [16]
(Koehler &Vaney, 1908) 5
40 | Thyone fusca (Pearson, 1903) Gulf of [39]
4 ’ Mannar
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. Gulf of
41 | Thyone papuensis (Theel, 1886) Mannar [20, 39]
Dendrochirotida
A is afri 1840: If of
0 frocucumis africana (Semper, Grube, 18 ‘O Gulf o 38, 5, 37]
1867) Sclerodactylidae Mannar
Panning, 1949
Havelockia ardens (Koehler .
4 16, 22
3 &Vaney, 1908) Orissa [16, 22]
14 Havelockia versicolor (Semper, Gulf of [20,24,32, 39,
1867) Mannar 37,40,42]
Andra Pradesh 22
45 Ohshimella ehrenbergii nera fraf € [22]
(Selenka, 1868) Gulf o [39]
Mannar
Dendrochirotida
Grube, 1840:
46 Vaneyellidae Orissa [22]
Mitsukuriella inflexa (Koehler Pawson & Fell,
&Vaney, 1908) 1965
47 Actinopyga echinities(Jaeger,
1833) [26,38, 39]
Holothuriida
Miller, Kerr,
Paulay, Reich,
Acti ] 1 If of
48 ctinopyga varians (Selenka, Wilson, Carvajal & Gulf o [38]
1867) Mannar
Rouse,
2017 :Holothuriida
e Burmeister, 1837
Actinopyga echinities (Jaeger, Gulf of
49 1833) Mannar [38, 26, 391
Actinopyga lecanora (Jaeger, Gulf of
>0 1833) Mannar [38, 39]
Actinopyga mauritiana Gulf of
21 (Quoy&Gaimard, 1834) Mannar [38, 26,39, 42]
5 Actinopyga miliaris Gulf of [38, 26,39, 37,
(Quoy&Gaimard, 1834) Mannar 23]
53 Actinopyga serratidens Gulf of
(Pearson, 1903) Mannar [39]
Gulf of
B ] 1
54 ohadschia argus (Jaeger, 1833) Mannar [38, 5, 26, 39]
Gulf of
Bohadschia marmorata (Jaeger, wio [38, 8, 20, 39]
55 1833) Mannar
Bay of Bengal [8]
Bohadschia ocellata (Jaeger, Gulf of
%6 1833) Mannar [20, 391
Bohadschia vitiensis (Semper, Gulf of
57 1868) Mannar [20,39]
' Gulf of [38]
58 Holothuria (Acanthotrapeza) Mannar
is (Selenka, 1867
pyxis (Selenka ) Bay of Bengal [8, 16]
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Holothuria (Cystipus) rigida Gulf of
20,1
59 (Selenka, 1867) Mannar [20, 16]
60 Holothuria (Halodeima) atra Gulf of [38, 5, 32, 8, 20,
(Jaeger, 1833) Mannar 39, 30,37,23]
61 Holothuria (Halodeima) edulis Gulf of [38, 5, 32, 20, 28,
(Lesson, 1830) Mannar 39, 37, 23]
2 Holothuria (Lessonothuria) Gulf of [38, 5, 32, 20, 39,
pardalis (Selenka, 1867) Mannar 37]
63 Holothuria (Lessonothuria) Gulf of [38]
verrucosa (Selenka, 1867) Mannar
Holothuria
64 | (Mertensiothuria)hilla (Lesson, ﬁurllfnoi [5, 20, ij] 28,39,
1830) anna

65 Holothuria (Mertensiothuria) Gulf of [38, 5, 20, 32, 39,
leucospilota (Brandt, 1835) Mannar 37, 23]

66 Holothuria (Metriatyla) scabra Gulf of [5, 32, 8, 20, 39,

(Jaeger, 1833) Mannar 37]

7 Holothuria (Microthele) Gulf of [16]

fuscogilva (Cherbonnier, 1980) Mannar

68 Holothuria (Microthele) nobilis Gulf of [26]

(Selenka, 1867) Mannar

69 Holothuria (Platyperona) Gulf of [39]

difficilis (Semper, 1868 Mannar

70 Holothuria (Selenkothuria) Gulf of [39]

erinacea (Semper, 1868) Mannar
Holothuria (Selenkothuria) Gulf of
71 lubrica (Selenka, 1867) Mannar [20, 28]
7 Holothuria (Selenkothuria) Gulf of [5, 20, 32,28, 39,
moebii (Brandt, 1883) Mannar 37]

73 Holothuria (Semperothuria) Gulf of [5, 8, 20, 28, 39,
cinerascens (Brandt, 1835) Mannar 37,42]
Holothuria (Semperothuria) Gulf of

74 o . (38]

imitans (Ludwig, 1875) Mannar

75 Hololthuria (Stauropora) Gulf of [38, 39]
fuscocinerea (Jaeger, 1833) Mannar

76 Holothuria (Stauropora) Gulf of [39]

pervicax (Selenka, 1867) Mannar
Holothuria (Theelothuria) kurti Gulf of
77 (Ludwig, 1891) Mannar [43, 20, 16]
Andra Pradesh
78 Holothuria (Theelothuria) ndra 1fraf es [5]
spinifera (Théel, 1886) Gulf o [38, 20, 32,29,
Mannar 39, 37, 42,44]
Holothuria (Thymiosycia) Gulf of
79 39,37, 42
arenicola (Semper, 1868) Mannar [ ]
Holothuria (Thymiosycia) Gulf of
80 impatiens (Forskal, 1775) Mannar [38, 39, 37]
Labidodemas rugosum
81 (Ludwig, 1875) Bay of Bengal [9]
Mesothuria squamosa (Koehler .

82 &Vaney, 1905) Tamil Nadu [16]
Acaudina leucoprocta (H.L. Molpadida .

Tamil Nad 2

83 Clark, 1938)es (Semper, 1867) Haeckel, amil Nadu [20]

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://www.marinespecies.org/aphia.php?p=taxdetails&id=210898
https://www.marinespecies.org/aphia.php?p=taxdetails&id=210898
https://doi.org/10.20944/preprints202510.1223.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 October 2025

d0i:10.20944/preprints202510.1223.v1

15 of 29
1896 :Caudindae
Heding, 1931
Gulf of
Mannar [38, 32]
84 Acaudina molpadioides West Bengal [22]
1867
(Semper, 1867) Andra Pradesh [22]
Orissa [22]
85 | Hedingia albicans (Théel, 1886) Andra Pradesh [22]
] ) Gulf of
86 Paracaudina itgztgalzs (Semper, Mannar [5, 20]
) Bay of Bengal [20]
Molpadida
Molpadia concolor (Koehler Haeckel, 1896 :
7 A P h 22
8 &Vaney, 1905) Molpadiidae ndra Prades [22]
Miller, 1850
Molpadia contorta (Koehler
A P h 22
88 &Vaney, 1905) ndra Prades [22]
Molpadia ecalcarea (Koehler .
89 &Vaney, 1905) Tamil Nadu [16]
) Ri
90 Molpadia musculus (Risso, Andra Pradesh 14, 22]
1826)
Molpadia paupera (Koehler )
91 &Vaney, 1905) Tamil Nadu [16]
Molpadia polymorpha (Koehler
2 A P h 22
9 &Vaney, 1905) ndra Prades [22]
Synallactida Miller,
Kerr, Paulay,
Reich, Wilson,
Apostichopus japonicus . i Gulf of
93 (Selenka, 1867) Carva];(l)f;Rouse, Mannar B
Stichopodidae
Haeckel, 1896
94 Stichopus chloronatus (Brandt, Gulf of [38, 5, 32, 20, 39,
1835) Mannar 37, 30]
Stichopus hermanni (Semper, Gulf of
95 1868) Mannar [39, 37, 30, 42]
9% Stichopus horrens (Selenka, Gulf of [38, 5, 20, 39, 37,
1867) Mannar 23]
97 Stichopus monotuberculatus Gulf of 5]
(Quoy&Gaimard, 1834) Mannar
. Gulf of
98 | Stichopus naso (Semper, 1868) Mannar [39]
P 1 If of
99 arastichopus tremulus Gulf o [28]
(Gunnerus, 1767) Mannar
10 Gulf of
0 Thelenota ananas (Jaeger, 1833) Mannar [5]
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Synallactida Miller,
10 Kerr, Paulay,
1 Reich, Wilson, Andra Pradesh
Carvajal & Rouse,
Bathyplotes pellucidus (Koehler | 2017: Synallactidae
& Vaney, 1905) Ludwig, 1894 [16,22]
10 | Paelopatides insignis (Koehler
A P h 22
2 &Vaney, 1905) ndra Prades [22]
species.

Table 3. Updated checklist of the Class Holothuroidea de Blainville, 1834 from the Lakshadweep.
SI. No Species Order: Family Distribution Reference
Apodida Brandt, 1835:
1 Euapta godeffroyi (Semper, 1868) Synaptidae Burmeister, Lakshadweep [5, 6,7, 9,18, 45]
1837
2 Leptosynapta sp. Lakshadweep [45]
3 Opheodesoma grisea (Semper, 1867) Lakshadweep [18]
Synapta maculata (Chamisso and
4 Lakshad 18,8
Eysenhardt, 1821) akshadweep [5 6,18, 8]
c ) Dendrochirotida Grube,
5 Neothyonidium intermedium (Kochler 1840: Phyllophoridae Lakshadweep [9,16]
&Vaney, 1908) ..
Ostergren, 1907
Phyrella fragilis (Mitsukuri& Ohshima
1
6 in Ohshima, 1912) Lakshadweep [18, 16]
Dendrochirotida Grube,
7 Afrocucumis africana (Semper, 1867) 1840: Sclerodactylidae Lakshadweep [24, 18,16]
Panning, 1949
ia ari 1
8 Havelockia ariana (Koehler &Vaney, Lakshadweep 9]
1908)
) Elasipodida Théel, 1882:
9 Psychropotes minuta (Koehler Psychropotidae Théel, Lakshadweep [16]
&Vaney, 1905)
1882
Holothuriida Miller,
Kerr, Paulay, Reich,
Wil jal
10 Actinopyga echinities(Jaeger, 1833) ! sozoizreva]a & Lakshadweep [18, 26]
2017 :Holothuriidae
Burmeister, 1837
Actinopyga mauritiana
11 (Quoy&Gaimard, 1834) Lakshadweep [5, 8,18, 45]
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Acti S .
1 ctinopyga miliaris (Quoy&Gaimard, Lakshadweep (5, 18, 26, 45,23]
1834)
13 Actinopyga serratidens (Pearson, 1903) Lakshadweep [36]
Bohadschia atra (Massin,
14 Rasolofonirina, Conand& Samyn, Lakshadweep [46]
1999)
15 Bohadschia argus (Jaeger, 1833) Lakshadweep [18, 16]
. [5, 8,18,
16 Bohadschia marmorata (Jaeger, 1833) Lakshadweep 45,37 42]
17 Bohadschia vitiensis (Semper, 1868) Lakshadweep [36]
18 Holothuria (Cystipus) rigida (Selenka, Lakshadweep [18, 29]
1867)
H ia (H ]
19 olothuria (Halodeima) atra (Jaeger, Lakshadweep [8, 45, 23, 30]
1833)
Holothuria (Lessonothuria) pardalis
2 Laksh 45, 47
0 (Selenka, 1867) akshadweep [8, 45, 47]
Holothuria (Lessonothuria) verrucosa
21 Laksh
(Selenka, 1867) akshadweep [5]
Holothuria (Mertensiothuria)hilla
22 (Lesson, 1830) Lakshadweep [5, 18, 28, 45]
Holothuria (Mertensiothuria)
23 leucospilota (Brandt, 1835) Lakshadweep [, 18, 20, 23]
Holothuria (Microthele) nobilis
24 (Selenka, 1867) Lakshadweep [5,9, 18, 29, 45]
25 Holothuria (Platyperona) difficilis Lakshadweep [5, 9, 18, 28, 45]
(Semper, 1868
Holothuria (Semperothuria) cinerascens
26 (Brandt, 1835) Lakshadweep [5, 18]
Holothuria (Stauropora) fuscocinerea
27 Lakshad
(Jaeger, 1833) akshadweep Bl
Holothuria (Stauropora) pervicax
28 (Selenka, 1867) Lakshadweep [5, 18, 28]
Holothuria (Thymiosycia) arenicola
29 (Semper, 1868) Lakshadweep [18, 28]
Holothuria (Thymiosycia) impatiens [5,8,9,18,28,
30 (Forskal, 1775) Lakshadweep 45]
31 Holothuria (Vaneyothuria) integra Lakshadweep [42,9]
32 Pearsonothuria graeffei (Semper, 1868) Lakshadweep [36, 16]
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Synallactida Miller,
Kerr, Paulay, Reich,
. Wilson, Carvajal &
33 Stichopus chloronatus (Brandt, 1835) Rouse, 2017: Lakshadweep [8, 18, 21, 30]
Stichopodidae Haeckel,
1896
34 Stichopus hermanni (Semper, 1868) Lakshadweep [30]
35 Stichopus horrens (Selenka, 1867) Lakshadweep [20, 18, 45]
P ;
36 arastichopus tremulus (Gunnerus, Lakshadweep [28]
1767)
37 Thelenota ananas (Jaeger, 1833) Lakshadweep [9, 18, 45, 30]
Synallactida Miller,
. Kerr, Paulay, Reich,
38 Onezrophc;il\t]u imse;z;c(z)t;z) (Koehler Wilson, Carvajal & Lakshadweep [16]
aney, Rouse, 2017 :
Deimatidae Théel, 1882
Synallactida Miller,
Kerr, Paulay, Reich,
Dendrothuria similis (Koehler & Wilson, Carvajal &
Laksh 1
39 Vaney, 1905) Rouse, 2017: akshadweep [16]
Synallactidae Ludwig,
1894

The coast with the least biodiversity was the west coast, which recorded a total of 34 species.
Among these, the highest number was found along the coast of Kerala. The checklist for the West
Coast is provided in Table 4. Additionally, there are 11 species from India for which the exact
locations remain unknown (Table 5).

Table 4. Updated checklist of the Class Holothuroidea de Blainville, 1834 from the West Coast.

L
lio Species Order: Family Distribution Reference
Protankyra bidentata Apodida Brandt,
1 (Woodward & Barrett, 1835: Synaptidae Goa [48]
1858) Burmeister, 1837
Dendrochirotida
5 Actinocucumis typica Grube, 1840: Maharashtra [20]
(Ludwig, 1875) Cucumariidae
Ludwig, 1894 Gulf of Kutch [24]
3 Aslia forbesi (Bell, 1886) Kerala [49]
Staurothyone rosacea
4 (Semper, 1869) Kerala [49]
Trachasina crucifera
5 Keral 50
(Semper, 1869) erata [50]
Dendrochirotida
Psolus levis (Koehler Grube, 1840:
6 &Vaney, 1906) Psolidae Burmeister, Kerala [16]
1837
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Psolus membranaceus
7| (Koehler &Vaney, 1905) Kerala [16]
Dendrochirotida
Neothyonidium intermedium Grube, 1840:
8 (Koehler &Vaney, 1908) Phyllophoridae Kerala [16]
Ostergren, 1907
Phyllophorus (Phyllothuria)
Keral

? cebuensis (Semper, 1867) eraia [50]
Phyllophorus(Phyllothuria)

10 celer (koehler&Vaney, 1908) Maharashtra [16]
Stolus buccalis (Stimpson,

11 1855) Gulf of Kutch [20]

Dendrochirotida
Grube, 1840:
12 Athyonesp. Sclerodactylidae Maharashtra [16]
Panning, 1949
Havelockia ariana (Koehler
13 &Vaney, 1908) Kerala [16]
Ohshimella ehrenbergii
14 (Selenka, 1868) Gulf of Kutch [16]
. Elasipodida Théel,
15 Benthoio\zzer{r uglllzg (g()oehler 1882: Laetmogonidae Goa [16]
aney, Ekman, 1926
Laetmogone violacea (Théel,
16 1879) Kerala [16]
17 Holothuria (Halodeima) atra Karnataka [30]
(Jaeger, 1833) Kerala [30]
Gulf of Kutch [8, 20]
18 Holothuria (Lessonothuria)
pardalis (Selenka, 1867) Maharashtra [20]
Holothuria (Lessonothuria)
19 verrucosa (Selenka, 1867) Gulf of Kutch (5]
Holothuria Kerala [5, 8, 20]
20 | (Mertensiothuria)leucospilota
(Brandt, 1835) Karnataka [8]
Holothuria (Metriatyla)
21 Gulf of Kutch 5,8,20
scabra (Jaeger, 1833) i ot Bute [ |
Holothuria (Microthele)
22 | fuscogilva (Cherbonnier, Gujarat [51]
1980)
Holothuria (Selenkothuria)
2 Keral 20, 2
3 moebii (Brandt, 1883) eraia [5, 20, 28]
Holothuria (Semperothuria)

24 Keral 28, 4
cinerascens (Brandt, 1835) eraia [5, 8,28, 49]
Holothuria (Semperothuria)

2| iitans (Ludwig, 1875) Kerala [50,39]
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H ia (V. ]
2% olothuru.z (Vaneyothuria) Kerala 9]
ntegra
Holothuriida Miller,
Kerr, Paulay, Reich,
Mesothuria abbreviata Wilson, Carvajal &
27 Keral 1
(Koehler and Vaney, 1905) Rouse, 2017: eraia [16]
Mesothuriide
Smirnov, 2012
Mesothuria incerta (Koehler
28 and Vaney, 1905) Kerala [16]
Mesothuria multipes
29 (Ludwig, 1894) Kerala [16]
; " Molpadida Haeckel,
30 AC“(‘;d’r’;“ m:li’g’é;”;des 1896 :Caudindae Gujarat [22]
cmpet Heding, 1931
Molpadida Haeckel,
E L
a1 | Ewpyrgusscaber (Litken, | oo b ovrgidae Kerala [16]
1857)
Semper, 1867
Synallactida Miller,
Kerr, Paulay, Reich,
Stichopus hermanni Wilson, Carvajal &
32 Keral
(Semper, 1868) Rouse, 2017: erala [50]
Stichopodidae
Haeckel, 1896
Synallactida Miller,
Kerr, Paulay, Reich,
Paelopatides magna Wilson, Carvajal &
1
33 (Koehler &Vaney, 1905) Rouse, 2017: Goa [16]
Synallactidae
Ludwig, 1894
Pseudothuria duplex
34 (Koehler &Vaney, 1905) Karnataka [16]
Table 5. Updated checklist of the Class Holothuroidea de Blainville, 1834 from the unknown location.
Sl. No Species Order: Family Distribution Reference
Apodida Brandt, India: Exact
Dactylapta dubiosa (Koehler & 1835: Synaptidae location is 4
Vaney, 1905) Burmeister, 1837 unknown
India: Exact
Opheodesoma radiosa (Lesson, location is 4
1830) unknown
India: Exact
Rynkatorpa pawsoni (Martin, location is 4
1969) unknown
Elasipodida
Théel, 1882: India: Exact 4
Elpidiidae Théel, location is
Psychroplanes rigida (Théel, 1882) 1882 unknown
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Elasipodida
Théel, 1882:
5 . 4
Psychropotidae India: Exact
Psychropotes verrucosa (Ludwig, Théel, 1882 location is
1893) unknown
6 Molpadida 4
Haeckel, 1896 : India: Exact
Molpadia acuta (Koehler & Molpadiidae location is
Vaney, 1905) Miiller, 1850 unknown
India: Exact
7 Molpadia granulata (Ludwig, location is 4
1893) unknown
India: Exact
8 Paelopatides mammillatus location is 4
(Koehler & Vaney, 1905) unknown
9 India: Exact 4
Scotothuria herringi (Hansen, location is
1978) unknown
10 4
India: Exact
Synallactes dubius (Koehler & location is
Vaney, 1905) unknown
11 4
India: Exact
Pseudostichopus peripatus (Sluiter, location is
1901) unknown

Among these recorded sea cucumbers, the order Holothuriida represents the highest proportion,
comprising 26.73% of the species, followed by Dendrochirotida at 22.99%. The least reported species
belong to the order Persiculida, which constitutes only 2.67% of the total (Figure 4). Notably, five
species— Holothuria (Halodeima) atra, Holothuria (Lessonothuria) pardalis, Holothuria (Mertensiothuria)
leucospilota, Holothuria (Semperothuria) cinerascens, and Stichopus hermanni—were observed across all
selected coastal zones in this review.
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Figure 4.
Order-wise percentage contribution of Class Holothuroidae de Blainville,1834

The dominance of 176 species, excluding the 11 species with uncertain locations, is illustrated in
Figure 5, which encompasses the West Coast, East Coast, Andaman & Nicobar Islands, and
Lakshadweep. The station with lower abundance and higher diversity is represented by the lower
line. In the k- k-Dominance curve analysis, the Andaman and Nicobar Islands represented a high
degree of species dominance, followed closely by the East Coast of India. At the same time, the West
Coast exhibited the lowest levels of species dominance.
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Figure 5. Species-wise k-Dominance curve using data of the published studies from the West Coast, East Coast,
the Andaman &Nicobar Islands, and Lakshadweep.

The Shannon-Weiner diversity index (H") provides a comprehensive measure of biodiversity by
considering both the number of species present and their relative abundance, allowing for a more
accurate assessment of overall diversity across research sites. The highest diversity is observed in the
Andaman and Nicobar Islands (H' =2.23) and the West Coast (H' =2.14). The East Coast shows modest
variety (H' = 2.06). In contrast, Lakshadweep Island has relatively low diversity(H' = 1.39). The
Andaman and Nicobar Islands and the West Coast, with their rich biodiversity and favorable
environmental conditions, offer conducive habitats for a wide range of species, resulting in higher
diversity indices (Table 6).
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Table 6. Diversity indices of class Holothuroidea based on the published articles from India.
Region S N d J H (1-7A)
West Coast 12 36 3.07 0.86 2.149 0.86
East Coast 13 101 2.6 0.8 2.065 0.82
Andaman & Nicobar 18 107 3.638 0.77 2.237 0.83
Lakshadweep 8 39 1.911 0.67 1.39 0.63

Note: S (Species richness), N (No of individuals), d (Margalef diversity), ]’ (Pielou's evenness), H' (Diversity
index), 1-A (Gini-Simpson index).

The highest species richness (S =18) was found in the Andaman and Nicobar Islands, followed
by the East Coast (S =13), West Coast (S = 12), and Lakshadweep (S = 8). The Andaman and Nicobar
Islands also have the greatest Margalef diversity (d) at 3.638, followed by the West Coast at 3.07, the
East Coast at 2.6, and Lakshadweep at 1.91. Pielou's evenness (J') evaluates both species richness and
diversity. Pielou's evenness was highest on the West Coast (0.86) and lowest in Lakshadweep (0.67).
These findings show that the Andaman and Nicobar Islands have both the highest species richness
and Margalef diversity, indicating a greater variety of species in this region compared to the others
studied. Additionally, the West Coast exhibits high Pielou's evenness, reflecting a more balanced
distribution of species compared to the other three locations. By using the Bray-Curtis similarity
measure, the degree of resemblance between data from existing documents can be quantified. The
similarity indices of the four main stations are given in Figure 6. The results showed that the
Andaman and Nicobar Islands and the East Coast had a higher level of resemblance (70%), while the
West Coast and Lakshadweep exhibited a slightly lower similarity (50%). There is an overall 10%
similarity shared by each location.

Transform: Square root
Resemblance: $17 Bray Curtis similarity
2D Stress: 0 || Regions
4 Western coast
v Eastern coast
A&N islands
¢ Lakshadweep

Similarity

Western coast Lakshdweep 1w
A Eastern coast 4 30
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Figure 6. Bray-Curtis similarity index using data from the published studies from the West Coast, the East Coast,
the Andaman and Nicobar Islands, and the Lakshadweep.

3.2. Ecology

Sea cucumbers represent one of the largest and most diverse groups of benthic invertebrates
found in both intertidal and subtidal zones, contributing significantly to the overall biomass in slope
and deep-sea (abyssal) benthic environments [52]. While the majority of species are sedentary or
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exhibit slow movement across the seafloor, some possess the ability to swim periodically, and a few
are primarily bathypelagic, spending much of their lives as free-swimming organisms in the depths
of the ocean [53]. The external body of the sea cucumber is elongated both lengthwise and vertically.
Its pentamerous symmetry is often recognized by the presence of five meridian-bearing ambulacrl
|54]. Depending on the species, the tentacles may be uniform in size or vary. Their shape is a key
characteristic for identification; some can be dendritic, growing quite large in the order
Dendrochirotida Grube, 1840, whereas the peltate tentacles of the Aspidochirotida Grube, 1840, have
a central stalk with a small, branched disc. Molpadida Haeckel, 1896, species display digitate
tentacles, and pinnate tentacles are found in the Apodida Brandt, 1835 [55]. Additionally, conical or
fleshy papillae are present on the body’s thick, slimy surface. Podia aid in movement, and
microscopic ossicles or spicules are spread throughout the body [54,56]

3.2.1. Bioturbation & Nutritional Cycle

Sea cucumbers are often referred to as the "earthworms of the ocean" due to their crucial role in
bioturbation [57]. Most aspidochirotids are deposit feeders, making them essential bioremediators in
coastal mariculture. They help decrease organic load and redistribute surface sediments. Their
excreta contain inorganic nitrogen and phosphorus, which boost the productivity of benthic
organisms and support ecosystem growth in nutrient-poor environments, such as coral reefs [58].
Their feeding and excretion activities also raise seawater alkalinity. Sea cucumbers play a significant
role in the ecosystem by not only redistributing organic debris but also altering it through their
stomachs, which act as miniature bioreactors that rapidly absorb nutrients. This makes them some of
the most influential bottom bioturbators, as they continuously stir and mix sediment [59].

There is growing interest in utilizing these animals as bioremediators within Integrated Multi-
Trophic Aquaculture (IMTA) and polyculture systems, as they thrive in areas impacted by
mariculture where protein-rich waste accumulates [60]. Holothuroids play a significant role in
influencing primary production within reef and aquaculture ecosystems. Their waste products
release essential nutrients such as ammonium and phosphate, which enhance the growth of
microalgae and seagrasses, even as they consume these resources through deposit feeding [61].
Research on specific species, such as Apostichopus japonicus Selenka, 1867, and Australostichopus mollis
Hutton, 1872, indicates that the benefits of nutrient recycling can sometimes be outweighed by their
grazing activities [62]. The exclusion of Holothuria scabra has been shown to reduce seagrass growth,
highlighting its contribution to nutrient cycling [63]. Additionally, certain species like Holothuria
tubulosa Gmelin, 1791 assist in the decomposition of detritus [64]. While suspension feeders like
Cucumaria frondosa are likely to recycle nutrients as well, there is still limited knowledge regarding
their specific roles in these processes [61].

3.2.2. Symbiotic Relationship of Holothuroids

Holothurians have strong links to coral reefs, seagrass beds, and seaweeds because their
sediment bioturbation promotes healthy growth. They enhance primary production, infauna
biodiversity, and infauna biomass [65]. Moreover, over 200 species of parasitic and commensal
symbionts from nine different phyla, including gastropods, arthropods, flatworms, and polychaetes,
have been found in sea cucumbers [66]. Most studies have concentrated on aspidochirotid species.
Symbiotic organisms benefit from these hosts through shelter, transportation, or nutrition, while the
hosts generally remain unaffected. However, certain species, such as the shrimp Periclimenes imperator
[68] and the Harlequin crab Lissocarcinus orbicularis [66], exhibit host specificity and even territorial
behaviors. Additionally, hosts protect chemical defenses, such as saponins, and also provide
spawning sites. Recent research has revealed new associations, including those with diatoms and
opisthobranchs, highlighting the ecological significance of holothuroids as hosts for symbiotic
relationships [68].

4. Discussion

The present review has compiled checklist information on 187 species of holothuroids from the
Indian seas, encompassing 7 orders and 21 families. The distribution of species within the class
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Holothuroidea in Indian waters is uneven, with the order Holothuriida (26.73%) having the highest
percentage of species. This implies that specific ecological factors or environmental conditions may
favour the abundance and diversity of holothuroids in this order.

The Andaman and Nicobar Islands showed a significant dominance of certain species and a
higher diversity of holothuroids compared to other coastal regions included in this study. [69] made
a similar observation in earlier studies. Holothurian habitats display a wide range of diversity,
covering environments such as coral reefs, seagrass meadows, rocky shores, sandy beaches, muddy
shores, and mangrove beds. The Andaman Islands are especially notable for hosting all these diverse
habitats [70]. This variety of habitats may explain the greater abundance of holothurians in this region
compared to other parts of India. The east coast and the Andaman Islands share a high similarity
(70%) in species distribution, whereas the west coast and Lakshadweep Island show a 50% similarity.
Notably, 102 species are found on the East Coast, while 75 species are present in the Gulf of Mannar.
The Gulf of Mannar has an extensive range of echinoderms, thanks to its abundance of favorable
habitats such as sandy bottoms, seagrass beds, and reefs [42]. The coral reefs and other macrofauna,
particularly those found in the Gulf of Mannar and the islands of Andaman and Nicobar, are key
reasons for the striking resemblance between these two locations [21]. The Andaman and Nicobar
Islands and the West Coast, with their rich biodiversity and favorable environmental conditions,
provide suitable habitats for many species, leading to higher diversity indices. [71] found that the
Andaman and Nicobar Islands have high diversity, followed by the East Coast, West Coast, and
Lakshadweep Islands. However, in this study, the West Coast shows a higher level of diversity
compared to its eastern counterpart. This variation in diversity can be linked to the unique
geographical features and ecosystems present in each area. In 2017, [4] published a checklist of
echinoderms in India, identifying a total of 179 holothuroids. However, subsequent reclassifications
have emerged, including the grouping of the families Synallactidae and Stichopodidae into the
distinct order Synallactida, as well as the renaming of the order Aspidochorida to Holothuriida.
These reclassifications have resulted in changes in the classification of specific species. For instance,
Stolus rapax has been reclassified as Pseudostolus rapax, while other species, such as Orphnurgus glaber
and Oneirophanta conservata, have been reassigned to the order Synallacida.

In addition to the recent checklist, it is worth noting that [46] reported the first sighting of
Bohadschia atra in Indian waters, with specimens collected from Kadmat and Agatti Islands in
Lakshadweep. More recently, this same species has also been documented in the Andaman and
Nicobar Islands [27]. Bohadschia atra is characterized by its brownish-black coloration accentuated
with red spots and numerous brown podia on its ventral side. [51] noted the initial presence of
Holothuria (Microthele) fuscogilva along the Gujarat Coast. This species displays a beige or white color
with yellowish undertones on its ventral side, while its dorsal surface is marked by black or dark
brown mottling. These findings highlight the expanding distribution ranges of these species.

5. Conclusions

The rising demand for holothurians in the food industry has become a significant concern,
contributing to a decline in their populations. Although these sea cucumbers are classified as
scheduled and protected, they continue to be subject to relentless exploitation driven by high
demand, particularly in neighboring countries like India. Illegal poaching remains a persistent issue,
posing a serious threat to the sustainability of their populations and the fragile marine ecosystems
they inhabit. The lack of up-to-date species checklists complicates the accurate assessment of
biodiversity within the Indian marine ecosystem. Insufficient information presents a considerable
barrier to developing effective conservation strategies and managing natural resources responsibly.
Moreover, it hampers the identification of species at risk of extinction that require urgent attention.
Therefore, it is essential to allocate resources and expertise to update these checklists to enhance
conservation efforts in India regularly. This study offers the most recent checklist of the class
Holothuroidea within Indian waters.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/doi/s1, Figure S1: title; Table S1: title; Video S1: title.
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