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ABSTRACT

Fishery resources of mangrove forests are very productive because they act as the natural habitat for various
species of fish, shrimps and crabs. Aayiramthengu mangrove forest, lying between Latitude 9° 02’-9° 16" N
and Longitude 76° 20" - 76° 32" E was selected for the study. The present study was conducted during a
period of four months from April 2022 to July 2022 to document the shellfish diversity existing in the
Aayiramthengu Mangrove Forest. Their conservation status according to IUCN 2022 was also checked.
Three species of bivalves belonging to the family Mytilidae, ten species of crabs under four families, twelve
gastropods belonging four families and five species of prawns under the family Penaeidae were found to
be occur in the study area. A total of 30 shellfishes were collected from the mangrove forest and their [UCN
status was found to be Not Evaluated (NE). The present study indicates that there is an abundance of
Gastropods and crabs in the study area, but the diversity of bivalves and prawns was comparatively less.
Diversity among mangrove vegetations was also analysed. Six species of mangroves were found in the
study area under six different families and the IUCN status of all these mangrove vegetations were found

to be of Least Concern (LC).
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Introduction

Biodiversity refers to the abundance and the variety
within and among fauna and flora as well as the
ecosystem and the ecological processes to which
they belong and is thus usually considered as eco-
system at species and genetic levels. It is essential for
stabilization of ecosystem, protection of overall en-
vironmental quality for understanding intrinsic
wealth of all species on the earth. The species diver-
sity of an ecosystem is related to the amount of both
living and non-living organic matter present in it.
The mangroves dominate almost 1/4" of world’s
tropical coastline. The world’s total mangrove area
which spans 30 countries including various island
nations is about 1,00,000 km?. In 1997, Spalding re-
ported that mangroves occupy 18,100,000 ha world-

wide. In 1986, Tomlinson described the distribution
of mangroves in 118 countries. During 1980’s and
1990’s, around 35% of the mangrove forest were lost
worldwide. The human population growth and de-
velopment of coastal zone were largely attributed to
this global loss of mangroves. Overexploitation for
timber, aquaculture, urban development forms were
specific reasons for the loss. It has been said that
“Mangroves play an important role in buffering
coastlines against storm surges and tsunamis
through wave attenuation” (Kathiresan and
Rajendran, 2005; Wolanski, 2007; Barbier et al., 2008;
Teh et al., 2009).

India has a long coastline of about 7516.6 km, in-
cluding the island territories (Anonymous, 1984)
having a mangrove cover of about 6,749 km, which
forms the fourth largest mangrove area in the world
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(Naskar and Mandal, 1999). In India, the states like
West Bengal, Orissa, Andhra Pradesh, Tamil Nadu,
Andaman and Nicobar Islands, Kerala, Goa,
Maharashtra, and Gujarat occupy vast area of Man-
groves. The area under mangroves in Gujarat is the
second largest along the Indian coast, after
Sunderbans. The Kerala state, which has 44 rivers
and a wide network of estuaries and backwaters
with tidal action, once had 700 km? of mangroves
along its coast (Ramachandran et al., 1986) and has
currently dwindled to 9 km? (FSI, 2019), which led to
the loss of biodiversity as well as the carbon seques-
tration potential (Basha, 1991). The mangrove
patches that still survive are distributed across ten
coastal districts of the state (Sreelekshmi et al, 2021).

The finfish and shellfish diversity and fishery re-
sources of backwaters of Kerala have not been well
studied. Hydrography, sediment characteristics in
the context of biotic and fishery resources of
Kayamkulam backwater was studied by Mary John
(1955, 1958) through a preliminary survey. Environ-
mental and fishery resources of the site was studied
by CIFRI (Anon., 1999). A study by Ratheesh, Manoj
and Lakshmi in 2017 on ‘Diversity of Mangroves in
Asramam, Kollam District, Kerala” reported that
dominance of Sonneratia caseolaris was distributed in
all the quadrates studied, followed by Rhizophora
apiculata. Kathiresan in 2003 reported that, there are
three to four species of mangrove which are rarely
found along the Kerala coast. The study is intended
to understand the different mangrove species and
associated shellfish species diversity in the
Aayiramthengu mangrove forest region of Kollam,
India. This mangrove ecosystem which is a part of
Kayamkulam backwater was declared as an envi-
ronmental hotspot after being ravaged by the Tsu-
nami in 2004 and threatened with extinction. A total
of 15 pure mangroves and 33 mangrove associates
have been recorded from the entire coastal area of
Kerala (Vidyasagaran et al., 2014). Individual stud-
ies on mangrove diversity or its faunal diversity
have been conducted.

Materials and Methods

Study Area

The study area, Aayiramthengu mangrove forest
(Lat. 9°02’-9° 16" N and Long. 76° 20" - 76° 32" E) is
situated in Kollam district of Kerala, India. It occurs
adjacent to the Arabian sea and along the banks of
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estuarine water bodies in the form of narrow
patches or continuous belts. A total of 15 pure man-
groves and 33 mangrove associates have been re-
corded from the entire coastal area of Kerala
(Vidyasagaran et al., 2014). The mangrove ecosystem
is a part of Kayamkulam estuary, which is a narrow
stretch of tropical backwater on the west coast of
Peninsular India. Individual studies on mangrove
diversity and its faunal diversity have been con-
ducted.

Collection and Identification

The specimens for the present study were collected
from Aayiramthengu mangrove ecosystem during
the months of May-August, 2022. Shell fish sam-
pling was conducted with the help of local fisher-
men using cast nets and hand nets. Species were
also collected from the fishermen. Hand-picking
method was also been used. The length and weight
of the specimen employed. Live colouration was
noted in the field, and number and type of species in
each capture was recorded. Photographs were also
taken for further reference. The samples collected
was preserved in 5% Formalin and species-level
identification was done using books, monographs,
reprints,etc. Crustaceans and molluscs were identi-
fied with the help of FAO (1984) and Fisher and
Hureau (1985) respectively. Mangrove species of the
site were also collected, identified and recorded.
The conservation status of the specimen, based on
IUCN criteria, was documented as per [IUCN (2022).
To identify any new species found in the catch, mo-
lecular studies (DNA Barcoding) were conducted.
The sample tissues were collected and preserved in
75% ethanol, and submitted to Rajiv Gandhi Center
for Biotechnology (RGCB), Poojappura,
Thiruvananthapuram (Kerala) for DNA Barcoding.

Results and Discussion

The present study was conducted mainly to docu-
ment the shellfish diversity existing in
Aayiramthengu mangrove forest. Three species of
bivalves belonging to the family Mytilidae, ten spe-
cies of crabs under four families, twelve gastropods
belonging to four families and five species of
prawns under the family Penaeidae were found to
occur in the study area (Table 1). A total of 30
shellfishes were collected from the mangrove forest
and their IUCN status was found to be Not Evalu-
ated (NE). Diversity among mangrove vegetations
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was also analysed (Table 2). The shell fish and fam-
ily-wise distribution were graphically represented
in Fig. 1 & 2. Six species of mangroves were found in
the study representing six different families and the
IUCN status of all these mangrove vegetations were
found to be of Least Concern (LC).

¥ Bivalves = Crabs = Gastropods ®™Prawns =

Fig. 1. Shellfish wise distribution of species
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Fig. 2. Family-wise distribution of shellfishes.

One crab and one gastropod sample were diffi-
cult to identify based on their morphological charac-
ters. So, the tissue samples were collected from those
specimens as per the protocol and analysed for mo-
lecular level confirmation of the species. The se-
quence obtained was confirmed as Neosarmatium
malabaricum using NCBI blast analysis. DNA
barcoding of partial Cytochrome C Oxidase subunit
I gene resulted in a 643bp length sequence with 68%
AT and 32% GC content (Fig. 3). Sequences of six
species under three genera were retrieved from
GenBank database of NCBI for further analysis.
Upon phylogenetic analysis using maximum likeli-
hood method based on Kimura 2-parameter model,
the sequence clustered with N. malabaricum (267805)
with a bootstrap value of 99 (Fig. 4). All the species
in Neosarmatium genus formed a single clad with
strong support. Other two genera formed a distinct

group.
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CAGGAATAGTTGGAACTTCATTAAGATTAATT
ATTCGAGCAGAATTAAGACAACCTGGC
AGTTTAATTGGTAATGATCAAATTTATAA
TGTAGTTGTTACAGCTCATGCATTTGTAATA
ATTTTCTTTATAGTTATACCTATTATAATT GGA
GGATTTGGTAATTGATTAGTTCCTTTAAT
GTTAGGAGCACCAGATATAGCATTCCCA
CGTATAAATAATATAAGATTTTGATTAT
TACCTCCCTCTTTATCTTTATTGTTAACAA
GAAGTATAGTTGAAAGAGGTGTTGGAACA
GGATGAACTGTGTATCCTCCTCTTGCT
GCTGCTATCGCTCACGCAGGAGCTTCTGTA
GATTTAGGAATTTTCTCACTTCAT TTAGCAG
GAGTTTCATCCATTTITAGGAGCAGTAAATTTT
ATAACAACAGTAATCAATATACGCTCTTA
TGGTATAACTATAGACCAAATACCCTTATTT
GTCTGATCAGTATTTATTACTGCCATCTTACT
TCTTTTATCACTTCCAGTTTTAGCAGGTGCTA
TTACTATACTTTTAACAGATCGTAACTTGAAT
ACATCTTTTTTTGATCCTGCTGGAGGAGGAG
ACCCTGTACTTTATCAACATTTATTTTGATTTT
TTGGTCA

Fig. 3. Sequence of partial COI gene of N. malabaricum

Neosarmatium malabaricum COI

MH267805.1 Neosarmatium malaénarlcum'
1MZ832106.1 Neosarmatium indicum
FN392161.1 Neosarmatium fourmanoiri
OL877140.1 Chiromantes haematocheir

— KU313369.1 Sesarma rectum

&

—— MN183967.1 Sesarma curacacense

[
oo

Fig. 4. Maximum likelihood tree of N. malabaricum using
COI gene

Discussion

During the present study, a total of 30 shellfishes
were collected from the mangrove forest. Diversity
among mangrove vegetations was also analysed. Of
the six species of mangroves observed in the area,
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Table 1. Classified list of shellfishes of Aayiramthengu mangrove forest and their conservation status
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Sl Scientific Name Common Class Order Family Conservation

No. name Status

Bivalve

1 Muytella strigata (Hanley, 1843) Charru mussel Bivalvia Mytilida Mytilidae NE

2 Perna perna (Linnaeus, 1758) Indian brown mussel Bivalvia Mytilida Mytilidae NE

3 Perna viridis (Linnaeus, 1758) Asian brown mussel Bivalvia Mytilida Mytilidae NE

Crabs

4 Austruca annulipes (H. Milne Ring-legged Fiddler Malacostraca Decapoda Ocypodidae NE
Edwards, 1837) Crab

5 Metopograpsus cannicci (Innocenti, - Malacostraca Decapoda Grapsidae NE
Schubart & Fratini, 2020)

6 Metopograpsus thukuhar Alamihi crab Malacostraca Decapoda Grapsidae NE
(Owen, 1839)

7 Neosarmatium malabaricum Violet mudflat crab Malacostraca Decapoda Sesarmidae NE
(Henderson, 1893)

8 Parasesarma pictum (De Haan, Mudflat crab Malacostraca Decapoda Sesarmidae NE
1835)

9 Parasesarma plicatum Orange claw-Marsh Malacostraca Decapoda Sesarmidae NE
(Latreille, 1803) crab

10 Perisesarma dusumieri Yellow- claw Mudflat ~ Malacostraca Decapoda Sesarmidae NE
(H. Milne Edwards, 1853) crab

11 Portunus pelagicus (Linnaeus, Flower crab or Sand Malacostraca Decapoda Portunidae NE
1758) crab

12 Portunus segnis (Forskal, 1775) Flower crab Malacostraca Decapoda Portunidae NE

13 Scylla serrata (Forskal, 1775) Giant Mud crab Malacostraca Decapoda Portunidae NE

Gastropoda

14 Achatina fulica (Bowdich, 1822) Giant African Snail Gastropoda Stylommatophora Achatinidae NE

15 Bufonaria echinata (Link, 1807) spiny frog shell Gastropoda Littorinimorpha  Bursidae NE

16  Cassidula nucleus (Gmelin, 1791) Pulmonate snail Gastropoda Ellobiida Ellobiidae NE

17 Littoraria intermedia (Philippi, 1846) Dotted periwinkles Gastropoda Littorinimorpha  Littorinidae NE

18  Littoraria pallescens (Philippi, 1846) Mangrove snail Gastropoda Littorinimorpha  Littorinidae NE

19 Littoraria scabra (Linnaeus, 1758) The mangrove Gastropoda Littorinimorpha Littorinidae NE

periwinkle
20  Littoraria undulata (Gray, 1839) Periwinkle or Robust Gastropoda Littorinimorpha Littorinidae NE
Shell

21 Neripteron violaceum (Gmelin, 1791) Red mouth nerite snail ~ Gastropoda  Cycloneritida Neritidae NE

22 Nerita plicata (Linnaeus, 1758) Plicate nerite Gastropoda  Cycloneritida Neritidae NE

23 Pirenella cingulata (Gmelin, 1791) Girdled horn shell Gastropoda Caenogastropoda Potamididae NE

(unassigned)

24 Telescopium telescopium Horn Snail or Telescope Gastropoda Caenogastropoda Potamididae NE
(Linnaeus, 1758) Snail

25 Turritella attenuata (Reeve, 1849) sea snail Gastropoda Caenogastropoda Turritellidae NE

Prawns

26  Metapenaeus affinis (H. Milne Jinga shrimp Malacostraca Decapoda Penaeidae NE
Edwards, 1837)

27 Metapenaeus dobsoni (Miers, 1878) Kadal shrimp Malacostraca Decapoda Penaeidae NE

28  Metapenaeus monoceros Speckled shrimp Malacostraca Decapoda Penaeidae NE
(Fabricius, 1798)

29 Penaeus indicus (H. Milne Indian white prawn Malacostraca Decapoda Penaeidae NE
Edwards, 1837)

30  Penaeus semisulcatus (De Haan, 1844 Green tiger prawn Malacostraca Decapoda Penaeidae NE

or Grooved tiger
prawn

the IUCN status of all these mangrove vegetations
were found to be Least Concern (LC). Three species
of bivalves belonging to the family Mytilidae, ten
species of crabs under four families, twelve species
of gastropods belonging four families and five spe-

cies of prawns under the family penaeidae were
found to occur in the study area.

A previous study carried out by Deepthi and
Reeja in 2019 on megafaunal diversity in
Aayiramthengu mangrove ecosystem. In this study,
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Table 2. Classified list of Mangrove species with their family and IUCN status
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SI. No. Mangrove Species Family TUCN Status

1 Acanthus ilicifolius Acanthaceae Least concern
2 Acrostichum aureum Ptedridaceae Least concern
3 Aegiceras corniculatum Myrsinaceae Least concern
4 Avicennia officinalis Avicenniaceae Least concern
5 Bruguiera gymnorhiza Rhizophoraceae Least concern
6 Excoecaria agallocha Euphorbiaceae Least concern

they documented 23 species of fishes belonging to
18 families . Of the 18 families, Cichlidae has the
highest representation with 3 species followed by
Cyprinidae, Carangidae and Mugilidae with 2 spe-
cies each. The fish fauna of Aayiramthengu man-
grove is composed of marine, estuarine and fresh-
water fishes. This study also reported 3 species of
prawns, 4 species of crabs and two species of mol-
luscs during the study period. Many species col-
lected from this mangrove area were juveniles of
commercially important species. Another work con-
ducted under the supervision of Nisha Thomas in
2021 on fish diversity associated with different man-
grove species of the same ecosystem linked the ich-
thyofaunal diversity to six different mangrove spe-
cies in this area. The study reported representatives
of Muraenidae, Scatophagidae, Teraponidae,
Batrachidae, etc., as new finds as against the usual
Mugilidae, Carangidae and Cichlidae, Ambassidae,
Gerreidae and Siganidae fish species, and reasoned
that their presence could be due to increasing salt
intrusion in the region. A checklist of brachyuran
mangrove crabs from Kerala was presented by
Kurian and Apreshgi with re-validaton of nomen-
clature since many of the crab species have been re-
named so far, and no reports have been published
from mangroves of Kerala. They identified a total of
18 true mangrove crabs from different mangroves
associated with estuaries along the western coastline
of Kerala State, of which four crab genera were re-
named and revalidated. A study on mangroves and
prawn diversity by Amala and Jessy in 2018 evalu-
ated the availability of some of the prawns among
mangroves such as Fenneropenaeus indicus,
Metapenaeus dobsoni, Metapenaeus affinis,
Macrobranchium rosenbergii, Metapenaeus monoceros
through interview and enquiry method with local
fishermen and other officials. A preliminary study
on the ecology of Ayiramthengu Mangrove was
conducted by Praseetha and Rajani in 2015 and they
revealed the occurrence of 9 species belonging to 7
families. The mangrove species Bruguiera cylindrica

and Avicennia marina were two common species
identified during the study.

The species Neosarmatium malabaricus currently
obtained from the study area revealed a difference
in colour pattern upon close observation. One spe-
cies was light purple coloured and the others were
bright purple in colour. Assuming that it could be a
mutated or a new species, DNA sequencing was
performed. NCBI blast analysis confirmed that they
were all N. malabaricum. DNA barcoding of partial
Cytochrome ¢ Oxidase subunit I gene resulted a
643bp length sequence with 68% AT and 32% GC
content. Sequences of six species under three genera
were retrieved from GenBank database of NCBI for
further analysis. Upon phylogenetic analysis using
maximum likelihood method based on Kimura 2-
parameter model the sequence clustered with N.
malabaricum (267805) with a bootstrap value of 99.
All the species in Neosarmatium genus formed a
single clad with strong support. Other two genera
formed a distinct group.

The present study indicates the presence of a few
new species in the study area, though most of the
species obtained were previously reported. Despite
this, there were some notable absentees. Though
many stresses like habitat alterations, over exploita-
tion, pollution, introduction of exotic fishes etc. may
have caused a decline in fisheries of Aayiramthengu
mangrove area and decline in abundance of particu-
lar species, the impact of climate change in the area
calls for further observation. Moreover, the present
work was unable to make any claim of local extinc-
tion of fish species.

Conclusion

Three species of bivalves belonging to the family
Mytilidae, ten species of crabs under four families,
twelve gastropods belonging to four families and
five species of prawns under the family penaeidae
were found to be occur in the study area. A total of
30 shellfishes were collected from the mangrove for-
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est and their IUCN status was found to be Not
Evaluated (NE). Mangrove diversity was distrib-
uted among six species belonging to six different
families. The IUCN status of all these mangrove
vegetations were found to be Least Concern (LC).

One crab and one gastropod sample which could
not be identified on the basis of their morphological
characters was analysed on a molecular level with
NCBI blast analysis. Though the gastropod sample
couldn’t be identified, the resulted sequence of crab
was confirmed as Neosarmatium malabaricum.

The present study indicates that there is an abun-
dance of gastropods and crabs in the study area, but
the diversity of bivalves and prawns was compara-
tively less. This is suggestive of the fact that the
aquatic conditions may be conducive for gastropods
and crabs. Whether there is a transition in habitat
due to climate change needs further observation and
holds much scope for future studies.
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