
STATUS AND THREATS

While many crustacean species 
occur in large numbers, however, 
there are species which are much 
rarer. Hilton-Taylor (2000) 
enlisted 479 species of crustaceans 
as extinct, 57 as critically endan-
gered, and 77 as endangered. In 
the Red List published by IUCN in 
2008, 89 species of crabs and 
copepods are included from India 

as nearly threatened, vulnerable, least concerned, and data 
deficient. Of these, two species, Sartoriana spinigera (Wood-
Mason 1871) and Spiralothelphusa hydrodromus (Herbst 
1794), are known to occur in the Indian Sundarbans. Both the 
species are however very common in this part of the country.

Main threats to crustacean components are destruction of 
habitat and pollution. Destruction and alteration of habitats for 
human settlement, agriculture, and intensive aquacultural 
practices without appropriate planning have resulted in the loss 
of faunal diversity in the recent past. Encroachment of 
mangrove areas for setting up industries and construction of 
jetties have resulted in large-scale destruction of mangrove 
forests. The other threats to crustacean diversity are from over-
exploitation and collection of undersized specimens as well as 
large-scale exploitation of prawn seeds. Over-exploitation is 
also likely to have an adverse effect on the population of 
commercially important species. Improper planning in setting 
up tourist resorts in coastal areas may lead to a 'threat' to the 
mangroves and other estuarine ecosystems. Poor management 
and sewage disposal can bring about irreparable damage to the 
mangroves, which may even lead to the disappearance of 
mangrove biota.

In the Sundarbans, natural mangrove habitats have reportedly 
declined considerably due to reclamation for various 
developmental purposes like aquaculture and agriculture. The 

semi-intensive and modified 
intensive shrimp culture in the 
brackish-water bheries of the 
Sundarbans is leading to large 
inflow of organic and inorganic 
pollutants. Besides, there are also 
natural threats like soil erosion, 
recurrence of floods and storms, and 
changes in salinity in the estuarine 
ecosystem that pose a threat to 
faunal diversity.

The unabated pollution of rivers, creeks, and ponds coupled 
with large-scale reclamation of land for human settlement and 
industrial development and also use of insecticides in 
agricultural fields are especially posing serious threats to 
aquatic crustacean fauna. In addition, large-scale removal of 
juveniles and berried females by fishing trawlers and use of fine-
mesh nets during 'Bagda' seed collections also affect the 
crustacean population, leading to the loss of biodiversity. 
According to a report, to catch 1 tiger prawn seed in the 
Sundarbans, collectors destroyed juveniles of 161 other prawns, 
7 fishes, 30 crabs, 1 mollusc, and 8 unidentified meroplanktons 
(Das and Nandi 1999). Often many species are harvested 
indiscriminately without knowing the effects of over-
exploitation on the species and the ecosystem. 

Due to continuous growth of coastal population, pressures of 
the environment from land-based to marine-based human 
activities have increased manifold. As a result, coastal and 
marine living resources and their habitats are being lost or 
damaged in ways that are diminishing biodiversity, including 
crustacean biodiversity. The dependency on the ecosystem, 
however, can be brought down substantially by way of 
encouragement to alternate means of livelihood such as paddy-
cum-fish culture, paddy-cum-prawn culture, apiary, duckery, 
mussel culture, and so on. 

To catch each 
Tiger Prawn seed, 
collectors destroy  
161 juveniles of other 
prawns, 7 fishes, 
30 crabs, 1 mollusc &
8 unidentified 
meroplanktons

Reclamation, 
pollution from 

semi-intensive and 
modified intensive 

shrimp culture as 
well as changes in 

salinity in the 
estuarine ecosystem 

poses threat.
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They are nature's master spinners of 
silken webs and are highly proficient 
predators (Wise 1993) and thereby, 
regulate insect populations. A quick 
glance at the biological diversity reveals 
that arthropods are the most diverse 
group of organisms. It has generated a 
very diverse group of arthropods and in 
particular, insects. Arthropods constitute 
64.5 percent of the described species as 
compared to plants (14.3 percent), fungi 
(4.2 percent), and vertebrates (2.3 
percent) (Global Biodiversity Assess-
ment 1995). The arachnids constitute the 
second largest class (7 percent) of 

documented arthropods and it is estimated that 8.3 percent of 
arthropods are arachnids. Thus, arachnids rank second among 
arthropods. Currently, more than 39,000 species, 3,642 genera, 
and 111 families have been described. The order Araneae 
comprises three suborders: Mesothelae with one family of 
spiders the Liphistiidae; Mygalomorphae, the primitive 
spiders; and Araneomorphae, the modern spiders (Foelix 
1996). 

The class Arachnida comprises the orders Scorpiones 
(scorpions); Schizomida (schizomids) Amblypygi (tailless whip 
scorpions); Uropygi (uropygids or whip scorpions); Opiliones 
(opiliones, harvestmen, or daddy longlegs); Pseudoscorpiones 
(pseudo-scorpions or false scorpions); Palpigradi (palpigrades 
or micro whip scorpions); Solifugae (wind scorpions, sun 
spiders, or solifugids); Ricinulei (ricinuleids); Acari (mites and 
ticks); and Araneae (spiders).

Spiders belong to the class Arachnida of the phylum 
Arthropoda, animals that possess jointed appendages and a 
chitinous exoskeleton. The suborders Mesothelae and 
Orthognatha consist of primitive spiders, and the suborder 
Labidognatha includes the more recent spiders. The members 
of the class Arachnida are generally characterized by the two 
body regions, the cephalothorax having four pairs of segmented 
legs attached to it, and the abdomen. Unlike insects, arachnids 
do not have antennae.

Spiders can be clearly differentiated from other Arachnids by 
the presence of the pedicel, a narrow stalk that joins the 
cephalothorax (anterior body section) and the abdomen. In 
other arachnids, the two parts of the body are fused so that they 
appear as one. Spiders are unique as they possess spinnerets, 
situated near the hind end of the abdomen, which produce silk. 
Spiders range in size from the barely visible (Samoan moss 
spider, Patu marplesi, which measures only 0.017 inches) to 
many inches long, as in tropical mygalomorph spiders (the 
goliath tarantula, Theraphosa blondihi, with a body length of 
3.5 inches and leg span of 11 inches).

It is known that spiders and insects have been able to spin silk 
for at least 380 million years. Orb-weaving spiders evolved 
about 120 million years ago and have developed silk for the 
specific purpose of trapping flying insects that are the spider's 
food source. Spider silk has tremendous economic value due to 
its extraordinary mechanical properties such as high tensile 
strength (stronger than steel), high extensibility comparable to 
rubber, and high capability and biodegradability of water 
uptake compared to wool (Sebastian et al. 2009). 

OVERVIEW OF THE GROUP

The distribution and diversity of 
spiders and their importance in 
ecosystem dynamics has drawn the 
attention of field workers in different 
parts of the world. Taylor (1999) 
provides a good and well-illustrated 
account of the diversity, beauty, and 
intricacies of spiders. 

Platnick (2010) lists 41,719 spider species under 109 families 
and 3,802 genera globally. Tikader (1987) has listed 1,067 under 
43 families. Siliwal et al. (2005) report 1,442 species belonging 
to 361 genera of 59 families from India. The predominant 
families are Lycosidae, Salticidae, Gnaphosidae, Thomisidae, 
and Araneidae. 

SYNOPTIC VIEW

Diversity

Although there are several published 
records on the spiders of the Indian 
Sunderbans (Tikader 1980a, b; 
Majumder and Tikader 1991; Biswas 
and Biswas 1992; Biswas 1995), very 
little work has been done on spiders' 
ecology and the role they play in ecosystem dynamics. 
Majumder (2004) in his monumental works on the Sundarban 
spider reported 108 species in 36 genera under 13 families (see 
annexure), namely Araneidae, Clubionidae, Erisidae, 
Gnaphosidae, Hersilidae, Heteropodidae, Lycosidae, 
Oxyopidae, Salticidae, Tetragnathidae, Theridiidae, 
Thomisidae, and Uloboridae from the Indian Sunderbans. 
Among them, 3 species have been recorded in this region as 
new: Oxyooes reddyi sp. nov. (Family: Oxyopidae); Marpissa 
dayapurensis sp. nov.; and M. lakshmikantapurensis sp. nov. 
(Family: Salticidae). Thirty-eight species are new records from 
this area. Majumder (2005) had also described another 4 
species from the Indian Sundarbans.

Out of the 361 genera recorded from the Indian region (Siliwal et 
al. 2005), 37 genera (table 1) are found in the Indian 
Sundarbans. Maximum generic diversity was found in 
Araneidae (11), Lycosidae (7), and Salticidae (4). The number of 

Mesothelae and 
Orthognatha 
consist of primitive 
spiders 
Labidognatha 
includes the 
more recent spiders

Camaricus formosus

ARANEAE Spiders are among the most omnipresent and 
numerous predators in both natural and 
agricultural ecosystems, averaging 50,000 
individuals per acre in vegetated areas (Zahl 1971). 
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genera recorded here is higher than that of other major Indian 
spider studies, for example, in the Andaman and Nicobar 
Islands—33 genera (Tikader 1977).

Species Richness and Functional Groups

Of about 1,442 species of spiders 
that are reported from India 
(Siliwal et al. 2005), 114 species 
have been recorded from 19 
blocks of the Indian Sundarbans 
(figure 2). This number is very 
high when compared with other 
regions like the Andaman and 
Nicobar Islands—65 species (Tikader 1977). Guild structure 

analysis (figure 1) of spiders at the Indian Sundarbans reveals 
eight functional guilds, namely orb web weavers, ground 
runners, foliage runners, foliage hunters, stalkers, ambushers, 
scattered line weavers, and social spiders. Ground runners, orb 
web weavers, and stalkers were the dominant functional guilds 
representing 39 percent, 28 percent, and 22 percent, 
respectively, of the total spiders found in the Sundarbans.

Distribution Pattern

From 19 blocks of the Indian Sundarbans, 114 species have been 
recorded (figure 2). Maximum species diversity was found from 
Gosaba (56), Hingalgunj (35), Patharpratima (33), and 
Sandeshkhali (24). Table 2 represents the species distribution 
pattern with reference to the functional guilds available at these 
four places representing high species diversity.
 

Table 1: Total number of families, genera, species composition and 
functional guilds of spiders.

Fig 1: Functional Guild Structure of Spiders Fig 2: Distribution pattern of spiders in different 
blocks of Sunderban

3 species recorded in 
Sundarbans are new 
to science

38 species are new 
record from this area
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Table 2: Functional groups of spiders in 4 blocks of Indian Sundarbans.

Table 3: Dependencies of Tribes on Aranae and flora for their ethnomedicinal usage.

Argiope pulchella

Local Community Dependencies and 
Traditional Use

The healing of human ailments by using therapeutics based on 
medicines obtained from animals or ultimately derived from 
them is known as 'zootherapy' (Costa-Neto 2005). The use of 
animals for medicinal purposes is part of a body of traditional 
knowledge which is increasingly becoming more relevant to 
discussions on conservation biology, public health policies, and 
sustainable management of natural resources, biological 
prospection, and patents (Alves and Rosa 2005). Approximately 
109 animals are reported in traditional medicine in different 
parts of India (Mahawar and Jaroli 2008).

Majumder and Dey (2005) reported drugs prepared from 
different species of spiders used successfully by the tribes at the 
Sundarbans as the remedy for various diseases. The Sundarbans 
hosts 81,000 tribal people. Fifty-seven medicinal applications 
have been reported from the Sundarbans, made from 14 species 
of spiders and 25 floral species (table 3). 

The medicinal applications are used locally and some of them 
are taken orally for the cure of diseases. The applications are 
generally for the cure of toothache, paralysis of limbs, renal 
calculi, dysentery, burns, obesity, nasal obstruction, and so on.
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Ecological Importance and Need
for Conservation 

Spiders are among the oldest and most diverse groups of 
terrestrial organisms, with fossils dating back to the Devonian 
period. They stand out because of their ecological importance as 
the dominant predators of insects. Spiders are clearly an integral 
part of global biodiversity since they play many important roles 
in ecosystems as predators and sources of food for other 
creatures. Spiders are also used by ecologists in the form of 
conservation tools as ecological indicators of overall biodiversity 
in many terrestrial communities.

Large changes in moisture, such as those predicted by climate-
change models, affect the sign of spider-induced cascades in the 
detrital web. Changes in rainfall affect ecosystem processes such 
as primary production and nutrient release from decomposing 
litter caused by the direct effects of altered rainfall on plants and 
primary decomposers. Change in rainfall also alters the trophic 
interactions, thus indirectly influencing ecosystem processes. In 
detritus-based food webs, predators have the potential to 
indirectly influence the amount of leaf litter through trophic 
interactions that affect the rates of decomposition. This chain of 
interactions as a trophic cascade is analogous to the classic 
cascade affecting living plants, thus altering net primary 
production. In the forest-floor food web, Collembola 
(Tomocerids and Entomobryids) affect litter disappearance 
directly by feeding on litter and indirectly through litter 
comminution, inoculation with microbes, and fungal grazing. 
Wandering spiders are clearly implicated as initiators of this 
trophic cascade. Lensing and Wise (2006) stated that in all 
trophic-cascade chains in forest leaf litter, it is primarily the 
Tomocerids or Entomobryids that increase in response to 
reduced densities of wandering spiders (Lycosidae). Decreased 
rainfall most likely changes the sign of the spider-initiated 
trophic cascade by altering the way in which these Collembola 
interact with fungi, a major resource of Collembola and an 
abundant primary decomposer in forest leaf litter.

Documenting spider diversity patterns in this mangrove 
ecosystem and given the impacts of climate change, the role 
spiders play in ecosystem dynamics can provide important 
information to justify the conservation of this unique ecosystem.

STATUS AND THREATS

Environmental factors are reported 
t o  a f f e c t  s p e c i e s  d i v e r s i t y  
(Rosenzweig 1995). The extensive 
leafy canopy of the mangrove forest 
provides a cool, stable, and shaded 
environment subjected to high 
humidity for faunal colonization 
( S a s e k u m a r  1 9 7 4 ;  R o s s  a n d  
Underwood 1997). This is supported by Macnae (1968), who 
reported that mangroves are infested with mosquitoes and 
midges (often mistaken for sand flies), bees visiting mangrove 
flowers, and termite-infested deadwood together with 
cockroaches and beetles while canopy dwellers such as ants, 
spiders, and firefly aggregations take place during twilight. The 
canopy provides shelter for spider retreat, which would 
otherwise expose them to greater risk of desiccation. 

The composition and properties of mangrove flora may affect 
the distribution and abundance of spiders analogous to faunal 
zonation, with possible dependent variables such as increasing 
distance from the seaward edge of the forest, height above low 
tidal level, orientation of the substratum, and biotic interaction 
such as competition or predatory relationships (Norma-Rashid 
2009). Macnae (1968) stated that mangroves are limited to a few 
dominant groups and the widest zones in the mangroves are the 
forested area of Bruguiera which are separated from the sea by 
Avicennia or Sonneratia fringes. Here, the physical 
environment is potentially less severe due to the canopy of trees 
with extensive root growths and restricted movement of water 
(Ross and Underwood 1997). Maximum spider densities are 
found in such conditions in the middle zones of the mixed forest. 
In contrast, the open zones closest to the seaward edge have a 
harsh environment that is poor in fauna or flora. These areas 
with harsh environment do support a minimum spider 
community, especially the more hardy species of salticids, long-
jawed, and web spiders (Berry 1972). Thus, there exists a clear 
spatial pattern of spiders in the mangrove forest. 

A significant effect of habitat on the diversity of the spiders is 
evident from the eight functional guilds found in the 
Sundarbans. The web-building and foliage-running spiders rely 
on vegetation for some part of their lives, either for finding food, 

Sensitive to small 
changes in the habitat 

structure; including 
habitat complexity, 

litter depth and 
microclimate 

characteristics

Hersilia savignyiMyrmarachne oreintalis
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building retreats, or for web building. Studies have 
demonstrated that a correlation exists between the structural 
complexity of habitats and species diversity (Hawksworth and 
Kalin-Arroyo 1995). Diversity generally increases when a 
greater variety of habitat types are present (Ried and Miller 
1989). Uetz et al. (1999) suggests that structurally more complex 
shrubs can support a more diverse spider community. Downie et 
al. (1999) and New (1999) have demonstrated that spiders are 
extremely sensitive to small changes in the habitat structure, 
including habitat complexity, litter depth, and microclimate 
characteristics. Spiders generally have humidity and 

temperature preferences that limit them to areas within the 
range of their 'physiological tolerances', which make them ideal 
candidates for land conservation studies (Riechert and Gillespie 
1986). The structure of the vegetation is therefore expected to 
influence the diversity of spiders found in the Sundarbans. 

Given the conservation and protection regime prevalent in 
India, spiders found in the Sundarbans do not find a place in the 
schedules of the Indian Wildlife (Protection) Act, 1972. This 
adds to the necessity of documenting the population diversity 
and relevant threats affecting their ecology and distribution. 

Araneus nympha
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The class Arachnida was named by 
Chevalier De Lamark in 1815, splitting the 
Linnaeus heterogeneous group Insecta 
into three classes. Lamark's class 
Arachnida included scorpions, spiders, 
and mites together with the Myriapoda 
and Thysanura. At present, the living 
members of Arachnida are grouped into 
nine subclasses, namely Scorpionida, 
Pedipalpida,  Microthelyphonida,  
Solifugae, Ricinulei, Opiliones, Pseudo-
scorpionida, Acari, and Araneae. The 
subclasses Microthelyiphonida and 
Ricinulei are not recorded so far from 
India. The earliest record of arachnids 

from India was made as far back as 1758, when Linnaeus 
described ticks from India.

The arachnids are characterized by a number of features like two 
divisions of body—cephalothorax or prosoma and abdomen or 
opisthosoma—and absence of antenna. Arachnids have four 
pairs of legs each having seven segments and have eight simple 
eyes. One of the striking characteristic features of Arachnida is 
the absence of true jaws. Sexes are separate and remarkable 
sexual dimorphism is found in some cases.

The subclass Acarina comprising ticks and mites was first 
recorded in India by Peal (1868) through the discovery of the 
red-spider mite on tea in Assam. The size of mites ranges from 
1.5 mm to 16 mm and ticks vary in size from 1.7 mm to 12.7 mm. 
Engorged individual ticks may attain 20–30 mm. Ticks differ 
from mites by the presence of hypostome with retrose teeth and 
the sensory setal field, Haller's organ on the tarsus-I of the leg. 
Most of the acarines are oviparous. Almost all mites complete 
several generations in a year. The ticks usually have a generation 
of several months and some may have an annual life cycle. 

Many acarine groups have evolved far beyond the primitive 
habit of predation. Some are exclusively phytophagous and 
others have a parasitic relationship with invertebrate and 
vertebrate animals. Many acarine species are beneficial to 
human society as predators and decomposers.

Both the acarine groups, ticks and mites, live in diverse 
environments, including severe desert and tundra situations, 
mountain tops, deep soil layer, wetlands, subterranean caves, 
hot springs, and ocean floors. They live in almost every 
terrestrial, marine, and freshwater habitat. The highest 
population densities and species richness of free-living mites 
occur in the organic strata of soils where they form the 
numerically dominant component of the arthropod macrofauna 
and may contribute up to 7 percent of the total weight of the 
invertebrate fauna. The role of acarines is significant because of 
their manifold beneficial as well as harmful effects on 
agriculture, medical and veterinary sciences, public health, 
poultry, and apiaries.

Ticks are more capable of transmitting pathogens to man and 
domesticated animals than any other group of bloodsucking 
arthropods. Many of these agents cause zoonoses, that is, 
diseases that are transmitted from animal to man under natural 
conditions. Pathogens transmitted include viruses, 
spirochaetes, rickettsiae, anaplasmas, bacteria, piroplasmas, 
and filariae. There are a number of routes like saliva, 
regurgitation, coxal fluid, and faeces through which pathogens 

are transmitted from ticks to their vertebrate hosts.

Many family members of mites infest stored grains and other 
stored products. They are serious pests of crops and also act as 
vectors of viral diseases. They live as ectoparasites of man and 
domestic animals and suck blood from the host body or feed on 
the tissue material. They cause severe mange in cattle, dogs, 
cats, pigs, and horses. Oribatid mites act as vectors of 
anoplocephaline cestodes in cattle and cause various helminth 
diseases. The tiny creatures are also responsible for various 
human diseases such as scabies, tumors, nodules, thickening of 
the skin and other allergic dermatitis, loss of hair, anemia, 
pneumonia, scrub typhus, and respiratory allergies, including 
bronchial asthma and rhinitis to man.

Many species of mites are beneficial mainly for their ecological 
services. A number of species are efficient predators of plant-
feeding mites and also of harmful soil nematodes. Some are used 
as biotic agents for control of the housefly and other insect and 
plant pests. The soil mites also facilitate the process of 
decomposition and humification of organic matter, resulting in 
increase of soil fertility and ultimately soil formation. 
Decomposition of litter occurs through physical and chemical 
changes. The presence of the soil fauna is necessary for the 
establishment of vigorous populations of these microorganisms. 
Mites are one of these soil fauna and live as detritivore in soil. 
They disintegrate plant and animal tissue and provide suitable 
substrate for invasion by microflora. They selectively 
decompose and chemically change litter, mix the organic matter 
thoroughly, transform plant residues into humic substances, 
and form a complex aggregate of organic matter with the 
mineral part of soil.

OVERVIEW OF THE GROUP

The fossil evidence of Arachnida in general or of the Acari in 
particular indicates that a major adaptive breakthrough 
occurred in Acari during the late Mesozoic and early Cenozoic 
era. Most of the acarologists opine that the Acari evolved from 
some primitive arachnid stock and branched into two separate 
entities as Acariformes and Parasitiformes. The enormous 
diversity in morphology, habit, and distribution in Acarina 
attracted the attention of Linnaeus (1758) and thousands of 
workers in the world. The existence of mites was referred to as 
early as 850 B.C. by Homer. The first consolidated list of mites 
was given in the book Systema Naturae by Linnaeus (1758). 
Alfred et al. (1998) presented a detailed account of the status of 
Acarina in India compared with the world.

Though no attempt has been made by anyone to estimate the 
total number of species from the world, it is presumed that the 
total acarine species known from the world is not less than 
30,000 (Krantz 1978). Halliday et al. (2000) recorded 48,200 
species of acari in the world, of which ticks share around 900 
species. The total number of acarine species known so far from 
India is estimated as 2,186, distributed over 643 genera and 207 
families (Alfred et al. 1998). Nearly 45 percent of the species 
known so far from India are described as new to science. The 
major families known from India include more than 20 species. 
Some of them are very rich in the number of species, for 
example, Ixodidae (107), Eriophyidae (270), Phytoseiidae (140), 
Tetranychidae (100), Tenuipalpidae (75), Scheloribatidae (50), 
and Gulumnidae (42). 

ACARINA Phylum Arthopoda also includes a group of 
animals which, unlike insects or myriapoda, have 
neither antennae nor mandibles. These animals 
comprise the group known as Chelicerata, of 
which the largest group is the class Arachnida.

ASOK KANTI SANYAL 
Acarologist 
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45%
OF THE 
SPECIES SO FAR 
KNOWN FROM INDIA 
ARE DESCRIBED 
AS NEW TO SCIENCE

SYNOPTIC VIEW

Diversity

The work on Indian Acarina was 
initiated by Linnaeus (1758) and 
later by Peal (1868). The study of 
ticks in the Sundarbans was first 
attempted by Sharif (1928). While 
studying the collection of tick 
specimens present in the Indian 
Museum, he reported only two 
species. After a gap of about 60 years, Basu (1989) made a good 
collection of ticks from domestic cattle and buffalo in the 
Sundarbans and those were identified into two species. Nandi 
and De (1984) reported a case of tick infestation in humans. 
Thus, altogether four species under three genera, namely 
Haemaphysalis, Hyalomma, and Rhipicephalus, under one 
family Ixodidae are known from the Sundarbans. There is no 
record of argasid ticks from the area (see annexure). No new taxa 
of ticks was described from the area. This very poor 

representation was only due to lack 
of serious studies on ticks in the 
Sundarbans. No generic diversity in 
t i c k s  w a s  o b s e r v e d  i n  t h e  
Sundarbans. 

The number of genera recorded here 
is very low when considering the generic diversity of ticks in 
Gujarat (in general) - 7 genera (Sanyal and De 2004) and the 
Andaman and Nicobar Islands - 28 genera (De and Sanyal 
1984).

Out of the 643 genera recorded from India (Alfred et al. 1998), 
67 genera (table 1 and annexure) are found in the Indian 
Sundarbans. Maximum generic diversity was recorded in 
Phytoseiidae (7), Tetranychidae (6), Eriophyidae (5), and 
Tydeidae (4). As much more studies were undertaken in the 
Sundarbans than the other mangrove regions in India like 
Gujarat and the Andaman and Nicobar Islands, the number of 
genera is higher than that of Gujarat - 14 (Gupta 1985) and the 
Andaman and Nicobar Islands - 25 (Sanyal, forthcoming).

2186 
ACARINE SPECIES 
KNOWN FROM INDIA 
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Table 1 : Diversity (Families, genera and species) of Acarina in Indian Sundarbans
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Species Richness and Functional Groups

Of the 2,186 acarine species known 
from India (Alfred et al. 1998), 121 
species have been recorded from 
e i g h t  b l o c k s  o f  t h e  I n d i a n  
Sundarbans. This number is very 
high when compared to the number 
of mite species in Gujarat - 25 (Gupta 1992; Sanyal and Basak 
2004) and the Andaman and Nicobar Islands - 45 (Gupta 1992). 
Though there is no definite functional group in ticks and mites, 
the acarine species in the Sundarbans may be divided into three 
major groups such as animal parasites, plant inhabiting forms, 
and soil dwelling forms, comprising 3.3 percent, 61.2 percent, 
and 35.5 percent, respectively, of the total acarines found in the 
Sundarbans.

Distribution Pattern

Of the 121 species known from eight blocks of the Indian 
Sundarbans, maximum species diversity was recorded from 
Sagar (56). The other major blocks in order of species richness 
were Namkhana (43), Pirkhali (28), Kakdwip (26), Canning 
(20), Gosaba (18), Patharpratima (8), and Basanti (4).

Local Community Dependency and Traditional Use

As ticks and mites are mostly harmful to humans and animals, 
livelihood of the local community is not directly dependent upon 
the acarines. They are, however, indirectly affected by acarine 
fauna due to their parasitic and pest habits which cause financial 
and health problems to the local community and domestic 
animals.

Ecological Importance and Need for Conservation

Mites, especially the soil-inhabiting 
forms, are of great ecological 
significance. They constitute an 
integral part of the ecosystem as pest, 
predator, and decomposer and an 
active constituent of nutrient cycling 
in the ecological system. The unique habitat of the Sundarbans, 
having mangrove vegetation and partly shaded areas, exerts a 
direct and indirect influence on the distribution and abundance 
of soil- and plant-inhabiting mites (Macfadyen 1952) through its 
effect on soil cavity size, litter formation, and soil moisture. 
There might be a moderate correlation between plant 
community and mite population in the sense that the intensity of 
vegetation might directly or indirectly influence the faunal 
makeup. The analysis of the studies done so far in the 
Sundarbans clearly showed that the specimens were mostly 
collected from the middle zones in the forested areas where the 
physical environment was potentially less harsh due to tall trees, 
with a well-developed canopy and well-settled root system 

which checks frequent inundation.

Rainfall, soil temperature, moisture, and organic carbon were 
found to be positively correlated with the mite population and 
affect the trophic cascade in the detrital web. All the energy 
entering the soil community ultimately dispersed as heat energy 
due to the metabolic activities of soil organisms, including mites 
which constitute the bulk of the soil arthropod community. This 
heat is not cycled but the inorganic nutrients continually 
circulate through the plant or soil system.

The litter, together with the faeces and corpses of animals living 
above the soil surface, forms the energy base on which the mites 
operate along with other detritivorous animals and microfloral 
decomposers in the soil. The feeding activities of soil organisms 
and mites chemically degrade the energy-rich plant debris, 
resulting in liberation of energy and nutrients which cycle.

Mites play an important role in nutrient cycling in the soil 
ecosystem. The bulk of the atmospheric carbon which enters the 
soil through vegetation is assimilated into the bodies of 
detritivores and decomposers. This assimilated carbon travels 
through the soil community and is ultimately released to the 
atmospheric pool. The cycling nitrogen, phosphorous, and 
sulphur and more important nutrients of the plant or soil system 
emphasize the considerable importance of bacteria and fungi. 
The activities of soil fauna are of secondary importance.

The plant-inhabiting mites, particularly the predators, play a 
vital role in maintaining ecological balance through their habit 
of predation on the mites of plant pests. The above discussion 
clearly indicates that mites are the most important ecological 
component, needing proper conservation for sustenance of life 
in the Sundarban mangrove ecosystem. Formulation of 
strategies for conservation of some taxa is a priority. 
Conservation can be successfully carried out through 
management of the habitat of the beneficial acarina and 
judicious and restricted use of poisonous chemicals.

Economically important mites are indeed an important 
resource in management of mite pests and soil. The rational and 
meaningful exploitation of these mites needs mass culture and 
release of the mites in fields as biological control agents to act as 
decomposers.

THREATS

However, the question of threat arises in the case of 
economically important species, particularly predatory and soil-
inhabiting mites. Pollution coupled with habitat degradation 
kills the soil mites, thus gradually transforming nutrient-
enriched soil to wasteland. Further, excessive and 
indiscriminate use of chemical pesticides and fertilizers, wrong 
agricultural practices, and introduction of alien species cause 
the loss of predatory mites and mites of economic importance.

121 

SPECIES FROM 
INDIAN 
SUNDARBANS

Soil inhabiting 
forms are of great 
ecological 
significance
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1. Haemaphysalis bispinosa 2. and 3. Rhipicephalus haemaphysaloides 4. Scheloriates albialatus 
5. Dolicheremaeus bengalensis 
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The phylum Arthropoda contains roughly 
three-quarters of the species of animals on 
earth. The class Insecta alone accounts for 
about two-thirds of the animal species 
(Hammond 1992) and belongs within the 
superclass Hexapoda (true or six-legged 
insects) (Gullan and Cranston 2005). 

The class Insecta comprises Aptery- gota 
(wingless insects): the Zygen-toma 
( s i l v e r f i s h ) ,  t h e  A r c h a e o g - n a t h a  
(bristletails), and the Pterygote group 
(winged insects). This is in turn divided 
into the Exopterygota (also known as the 
Hemi-metabola), whose wings develop 
gradually through several nymphal 
instars, and the Endopterygota (also 

known as the Holometabola), which usually have a distinct 
larval stage separated from the adult by a pupa. Figure 1 
summarizes the classification of insects and roughly indicates 

the number of species described so far from each order. With 
extensive survey in hitherto inaccessible areas, a large number 
of new species of insects are being described by scientists, 
especially from the humid, tropical forest areas of the Southern 

Hemisphere. Gaston and Hudson 
(1994) estimate that global insect 
species are likely to be around 10 
million based on biogeographic 
patterns of diversity of well- or better-
documented taxa. The Zoological 
Survey of India (2007) database lists 
861,696 and 61,151 insect species in 
the world and India, respectively.

Insects have evolved a highly 
technologically efficient set of 
s p e c i a l i z e d  b o d y  p a r t s  a n d  
appendages. The three basic sections 
(called tagmata) of an insect's body are 
admirably adapted for different 
purposes. The head specializes in 
sensory reception and food gathering, 
the thorax in locomotion, and the 
a b d o m e n  i n  d i g e s t i o n  a n d  
reproduction. All but a minimum 
number of appendages have been lost 
when compared with ancestors, 
leaving a set of highly adapted mouth 
parts and a pair of immensely stable 
tripods, the legs (Gullan and Cranston 
2005).

Insects are believed to constitute a 
significant portion of the fauna in 
many mangrove communities. They 
may be permanent residents of the 
mangroves or only transient visitors. 
In either case, they often play 
important roles in the ecology of the 
system and contribute to the unique 
character of these habitats (Kathiresan 
and Bingham 2001). Surveys of 
mangrove insects reveal complex 
assemblages of species filling a wide 
variety of niches. Many of the insects 
being temporary  vis i tors  and 

INSECTS Insects comprise the largest number of species in 
the animal kingdom. A quick glance at the biological 
diversity reveals that arthropods, to which insects 
belong, are the most diverse group of organisms. 

RATUL SAHA
Wildlife Biologist with 

specialization in Entomology

Figure 1: Numbers of described species in world within the orders of insect. 
(From Gullan & Cranston, 2005.)

Source: Gullan and Cranston 2005

Asian giant honey bee
(Apis dorsata)

2.13



219

497 SPECIES 
IN 344 GENERA 
UNDER 107 FAMILIES 
IN SUNDARBANS

Table 1: Total number of insect species in mangrove ecosystem of different regions.

representing a wide array of habitat types provide linkages 
between the mangroves and other environments (Ananda Rao 
et al. 1998). Mangroves provide a habitat that supports a 
number of insects at different trophic levels. These insects bear 
inputs into the mangrove ecosystem and play a vital role in 
pollination, as a food resource, in nutrient cycling in forests, and 
in other important dynamics of the ecosystem. 

Being dominated by trees, mangroves forests are similar to 
terrestrial forests in many ways, especially so for canopy fauna 
such as insects. Among the insects, ants play an important 
ecological role. They are important actors in ecosystem 
functioning due to their high abundance and the multitude of 
interactions they are engaged in. (Cannicci et al. 2008). It is 
evident from terrestrial studies that ants are able to protect 
plants against herbivores through their predatory and 
territorial behavior (Bronstein 1998).

OVERVIEW OF THE GROUP

Insects have been reported to 
have a significant impact on tree 
g r o w t h  r a t e  a n d  f o r m ,  
survivorship, reproductive 
output, and forest ecology in 
virtually all forest ecosystems 
(Crawley 1989; Schowalter 
1986). However, the impact of 

insects on mangroves has been considered of minor importance 
compared to other types of forests (Macnae 1968).

Mangrove insects and other terrestrial arthropods avoid harsh 
conditions of strong sunlight, high temperatures, and 

desiccation by emerging only at night or by living entirely within 
the plants. Wood-boring moths and beetles in mangals 
(mangroves) of Belize, South America have been reported to 
excavate tunnels through the mangroves. The tunnels then 
become habitat to more than 70 other species of ants, spiders, 
mites, moths, roaches, termites, and scorpions (Feller and 
Mathis 1997; Rützler and Feller 1996). A number of organisms 
(including isopods, amphipods, myriapods, and spiders in 
addition to insects) escape high temperatures and desiccation 
by living in the intertidal portions of the mangals (mangroves). 
During periods of high tide, these organisms retreat to air-filled 
cavities where they remain until they are again exposed by the 
falling water level (Murphy 1990a). 

The global distribution of mangroves has been divided into two 
biogeographical hemispheres, the Indo-West Pacific and the 
Atlantic-East Pacific (Duke 1992). The former ranges from the 
east coast of Africa to Asia, Australia, and the western Pacific 
Islands, while the latter includes the eastern Pacific Islands, the 
coasts of the American continent, and the African west coast. 
Insect diversity in the mangroves of the Indo-West Pacific is 
thought to be higher than in the Atlantic-East Pacific as a result 
of higher plant diversity in the former although, to some extent, 
the dearth of insect species in the latter reflects gaps in our 
knowledge rather than low species diversity (Macintosh and 
Ashton 2002). Of about 711 species of insects reported from 
different mangrove ecosystems of India (Kathiresan and 
Rajendran 2005), 497 species of insects are reported from the 
Indian Sundarbans. This number is very high when compared 
with other mangroves of India (table 1) such as the Andaman 
and Nicobar Islands - 276, Pichavaram - 101, and Muthupet - 
113.

711 
SPECIES OF 
INSECTS FROM 
DIFFERENT MANGROVE 
ECOSYSTEM OF INDIA

SYNOPTIC VIEW

Diversity

Although there are several 
published records on the insects 
of the Indian Sundarbans, little 
effort has been spent to make all 
those records available as a 
compendium. To add to this, 
very little work has been done 
on insect ecology and the role of insects in the Sundarbans 
mangrove ecosystem dynamics.

The present review of available records (Ghosh 1992–2001; 
Mitra and Mitra, 2009) reports 497 species in 344 genera under 
107 families (table 2 and figure 2). The insects are classified into 

15 orders (see annexure): Thysanura, Collembola, Isoptera, 
Dermaptera, Blataria, Odonata, Orthoptera, thysanoptera, 
Hemiptera, Homoptera, Lepidoptera, Neuroptera, Diptera, 
Coleoptera, and Hymenoptera. Maximum generic diversity was 
found in Orthoptera (36), Hemiptera (46), Lepidoptera (59), 
Diptera (52), Coleoptera (69), and Hymenoptera (28). The 
number of genera recorded in the Sundarbans is higher than 
that of other major Indian mangrove insect studies—the 
Pichavaram mangrove hosts 9 orders and 42 families (Senthil 
and Varadharajan 1995) and the Muthupet mangrove hosts 8 
orders and 53 families (Rahaman 2002).

The maximum number of 100 species was found in the order 
Coleoptera, followed by Diptera - 93 species, Lepidoptera - 77 
species, Hemiptera - 72 species, Orthoptera - 45 species, 
Hymenoptera - 45 species, and Odonata - 26 species. Among 



White Tiger -
(Danaus melanippus)

them, Mahathala ameria ameria (Hewitson), family 
Lycaenidae (order Lepidoptera) is a single species recorded in 
India, from West Bengal. Mixomicromus lampus (Ghosh), 
family Hemerobiidae (order Lepidoptera) is new to science and 
Mantispa femoralis (Banks), family Mantispidae (order 
Neuroptera) is a new record from this area.

Honey bees produce significant quantities of honey from the 
mangroves of the Sundarbans and are an important food 
resource for humans. Apis dorsata and Apis mellifera are the 
honey bees that are reported from the Sundarbans (Naskar and 
Guhabakshi 1987). The dominant bee species (Apis dorsata) 
may travel hundreds of miles to forage in the mangrove forests 
during periods of peak blooming (March and July). They build 
honeycombs on several mangrove species but prefers 
Excoecaria (Krishnamurthy 1990). Twenty-two ant species are 
reported from here. Camponotus, Leptogenys, and Diacamma 
are the most common genera. The carpenter ant Componotus 
sp. and thief ant Solenopsis sp. found in the Sundarbans are 
reported to construct their nests preferably in rotten and 
decaying Exoecaria woods. 

Holes in the mangrove trees (particularly the Avicennia species) 
and crab burrows provide ideal sites for mosquito breeding 
(Thangam 1990). Mosquitoes are often incredibly numerous 
and the degree of abundance is exceptional (Macnae 1968); 
many act as vectors for diseases of vertebrates. Populations are 
often dense and species diversity can be high; 21 species of the 
Culicidae family (Diptera) are recorded from the Sundarbans 
area. Culicine mosquitoes are reported to find breeding places 
in pools at ground level, in water collecting at the bases of the 
leaves of Nypa, in rot holes in trees, and in the burrows of crabs. 
Macnae (1968) also reported that mosquitoes settle on the back 
of the head of the mudskipping goby; Boleophthalmus sp. 
Anopheles sundaicus breeds exclusively in brackish water of 
chlorinity 4.8–13 percent (Hodgkin 1956). The breeding pools 
are, as a rule, found at the limits of tidal rise, where the tide 
reaches once or twice per month. Rain and seepage water dilute 
the dammed-up seawater to a point that is suitable for the 
mosquito to breed

Feeding Guilds

Mangroves provide a habitat 
that supports a large number of 
insects at different trophic 
levels. The primary trophic 
groups are (a) herbivorous 
insects that feed on leaves and 
other plant parts, (b) saproxylic 
and saprophagous insects that feed on dead and decaying 
organic matter, and (c) parasitic and predatory insects that feed 
or prey on other animals.

Herbivorous insects. The Feeding Guild structure analysis 
(Southwood 1973) of insects in the Indian Sundarbans reveals 
herbivory as the dominant feeding guild represented by the 
orders Orthoptera, Hemiptera, Homoptera, Lepidoptera, 
Diptera, Coleoptera, and Hymenoptera. They feed in all stages 

Pygmy dartlet (pygmaea)

Lady Bird Beetle(Coccinella sp.)

Beehive

Mixomicromus lampus
Ghosh, Family 
Hemerobiidae
(Order Lepidoptera)
is new to science

Vespa sp. feeding on a
caterpillar
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while larval dipterans are gall farming, leaf mining, and flower 
and fruit boring insects (Murphy 1990b). Insects are reported to 
feed on a wide range of mangrove plant parts, including leaves, 
shoots, flowers, fruits, and stems. Butterflies are known to be 
host specific and a few species are entirely restricted to 
mangroves (Corbet and Pendlebury 1992). However, some 
butterfly species such as Burma Tree Nymph (Idea 
agamarschana) are recorded from the tidal creeks of the 
Sundarbans and are associated with flora of secondary growth.

Saproxylic and saprophagous insects. Saproxylic insects 
consist of termites and wood borers (usually the larvae of beetles 
or moths), which form a relatively characteristic assemblage in 
mangroves. The relative abundance of a limited number of tree 
species provides an abundant and stable food source for this 
group of insects. In the intertidal zone, periodic or continuous 
flooding makes mangroves uninhabitable for many termite 
species that forage from the ground. However, species that nest 
above the ground thrive in this habitat in the absence of 
competing fauna and in the presence of abundant food 
resources. Termite groups that readily colonize the mangrove 
habitat are Coptotermes (Kirton 1995), which are able to nest in 
moist wood with no ground contact, and species that build 
arboreal carton nests on tree trunks and branches, such as 
Microcerotermes spp. Coccotrypes nepheli, a scolytid beetle, is 
reported to be the primary wood-boring beetle in mangroves, 
including in the Sundarbans. The beetles feed on dead branches 
that have yet to dry completely and burrow under the bark or 
into the wood and culture fungi on which their brood feeds. 
However, some are seed or prop-root feeders (Ng and Sivasothi 
2002), and others may cause the death of branches and trees 
through girdling and hollowing of stems and twigs. The dung 
beetle (Scarabidae) communities are excellent models to 
evaluate and to monitor the extent to which the changes in the 
vegetation alter the animal communities (Halffter and Favila 
1993). Onthophagus quadridentatus (dung beetle) is also 
recorded from this area. Ground-dwelling saprophagous insects 
are also found in the Sundarbans, and many have specialized 
adaptations for survival in the intertidal zone. Springtails 
(Collembola) are diverse among the roots of mangrove plants 
and in the leaf litter that accumulates on the ground (Murphy 
1965; Roque 2007), where they feed on a range of organic 
material, including detritus and fungi. 

Parasitic and predatory insects. 

A wide range of predatory and parasitic insects, with a great 
diversity of host and habit, occur in mangrove habitats. These 
include predatory larvae and adult insects that prey on other 
organisms, parasitoids that feed within a single host and 
eventually kill it, hyperparasitoids that parasitize parasitoids, 
and blood-sucking parasites of vertebrates. They occur 
throughout the mangroves, from the soil to the water surface 
and on mangrove plants, where they exert a restraining 
influence on populations of herbivorous and saprophagous 
organisms. Ants (Formicidae) are important predators in 
mangroves (Nagelkerken et al. 2008).

Many other predatory insects live and feed on the ground, 
sheltering under plant debris during high tides and emerging to 
feed on springtails, copepods, protozoa, and nematodes when 
the tides recede (Ng and Sivasothi 2002). In the Sundarbans, the 
more common predatory insects are hemipterans. On the water 
surface of mangrove tidal pools in Singapore, water skaters 
(Veliidae) are reported to prey on smaller insects that fall or land 
on the water (Ng and Sivasothi 2002). Female mosquitoes 
(Culicidae) and other small biting flies (Ceratopogonidae and 
Phlebotominae) that inhabit mangroves take a blood meal from 
vertebrate hosts, before reproduction. Biting midges breed in 
the mud in mangroves and mosquitoes breed in stagnant pools 
as well as rot holes in trees (Nagelkerken et al. 2008).

Local Community Dependencies and 
Traditional Use

Natural  honey from Apis  
dorsata, cultured (apiary) honey 
from Apis indica, and bee wax 
are among the Non Timber 
F o r e s t  P r o d u c t s  ( N T F P )  
collected by the local community 
from the Sundarbans. Singh et al. 
(2010) report that honey and wax 

 Fig 2: Diversity of Insect species in Sundarbans.

Table 2: Total number of families, genera, species 
composition of Insects in Sundarbans

93 
MEDICINAL 
APPLICATIONS 
FROM 24 INSECT 
SPECIES
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collection from the forest is one of the livelihood activities of 
Sundarban dwellers even though it is not a high income-yielding 
activity. About 1,000 honey collectors are given permits from 
West Bengal Forest Development to collect honey at a fixed tariff 
per kg. 

Majumder and Dey (2005) reported a drug prepared from 
different species of entomofauna by the tribes (Santhal, Oraon, 
and Munda) at the Sundarbans for the treatment of various 
diseases. Ninety-three medicinal applications made from 24 
insect species have been reported from the Sundarbans. The 
insect species were Coleoptera (6 species), Hymenoptera (10 
species), Hemiptera (4 species), Orthoptera (1 species), Diptera 
(2 species), and Odonata (1 species). The medicinal applications 
are used locally and the oral applications are for the cure of 
hydrophobia, nerve disability, hemoptysis, dysmeno-rrhoea, 
obesity, gallstone, and nasal obstruction.

Ecological Importance and Need for Conservation

Mangrove forests consists of tree 
species occurring in monoculture 
stands or a mixture of tree species. 
Very rarely, under storey plants 
exist and even the canopy of the 
existing trees has limited vertical 
s t rat i f i cat ion.  This  further  
simplifies the structural and 
floristic diversity of the mangrove ecosystem. Herbivore insects 
are widely accepted as playing a significant role in the ecology of 
forest ecosystems (Burrows 2003). Herbivore insects have a 
significant impact on tree growth and form, survivorship curve, 
reproductive output, and forest ecology (Crawley 1989; 
Schowalter 1986).

Insect herbivores can cause changes in nutrient cycles and 
nutrient availability in soils (Hunter 2001b); they deposit 
significant quantities of fecal material onto litter and soil. 
Nutrients returned to soils in insect cadavers are more easily 
decomposed than those in leaf litter (Schowalter 1986) and can 
stimulate the decomposition of litter during defoliator 
outbreaks (Seastedt and Crossley 1984; Swank et al. 1981). 
Insect defoliation changes the nutrient content of precipitation 
as it passes through plant canopies. Herbivory can change the 
quantity of leaf litter that falls from plant canopies to the soil and 
also affect the utilization of soil nutrients by the new community 
(Kielland et al. 1997). Herbivory may influence root exudates or 
interactions between roots and their symbionts (Bardgett et al. 
1998), both of which are known to influence nutrient dynamics. 
Changes in soil microclimate, which result from insect 
herbivory, can alter the cycling of nutrients (Mulder 1999). 
Similarly, herbivore-induced changes in light availability may 
influence litter quality through effects on leaf chemistry (Hunter 
and Forkner 1999) or plant productivity and diversity (van der 
Wal et al. 2000).

Insects are important components of several biogeochemical 
cycles as well as mediators of energy transformation. Some of 
the carbon captured by plants is consumed by primary 
consumers such as insect herbivores and, in turn, by predators 
that eat herbivores. At each trophic level, carbon that was 
originally captured by plants is returned to the atmosphere by 
the respiration of organisms at that trophic level. Leaf shredding 

insects like Diptera select leaf litter tissue that has been 
colonized and partially decomposed (or 'conditioned') by fungi 
and bacteria (Cummins and Klug 1979). Shredders also ingest 
attached algae and bacteria along with litter tissue (Merritt and 
Cummins 1984), and it seems likely that they gain some of their 
energy and nutrient requirements from the microbes rather 
than the litter itself. The leaf shredders possess the ability to turn 
the coarse particulate organic matter (CPOM) of litter into fine 
particulate organic matter (FPOM) and dissolved organic 
matter (DOM) (Wallace et al. 1982). Most of the litter passes 
through their gut, emerging as fine particles or dissolved 
fractions in the faeces. FPOM and DOM are major sources of 
nutrition for gatherers; filter feeders (for example, blackfly 
larvae in the dipteran family Simulidae); and microbes in 
streams (Cummins et al. 1973; Short and Maslin 1977; Wotton 
1994). Insect shredders also promote wood decomposition by 
scraping, gouging, and tunneling into the woody debris (twigs, 
branches, and stems) that fall into streams. Freshly gouged 
surfaces act as sites for microbial activity and subsequent 
decomposition (Anderson et al. 1984).

Insects play a major role in the carbon cycle during the 
decomposition process. Blowflies and flesh flies (Diptera: 
Calliphoridae and Sarcophagidae, respectively) are well-known 
insect decomposers whose larvae often feed within carrion or 
excrement. The gut symbionts of various termite groups include 
both flagellate protozoans (Yoshimura et al. 1993) and bacteria 
(Basaglia et al. 1992). As an aside, it has been reported that some 
spirochetes that live symbiotically in termite guts are able to fix 
atmospheric nitrogen and may contribute this nitrogen to 
termite nutrition (Lilburn et al. 2001). Large amounts of 
ammonia (NH ) build up in the nests of certain termite species, 3

possibly to levels 300 times higher than in the surrounding soil 
(Ji and Brune 2006). One crucial feature of termites relevant to 
the carbon cycle is the occurrence of anaerobic microsites in 
termite guts. Termites therefore have the potential to recycle 
significant amounts of carbon to the atmosphere in two gaseous 
forms.

Besides wind, birds, and, in some instances, bats, insects also 
play a major role in pollination in most mangrove species. In the 
absence of bats, hawkmoths become the primary night-time 
pollinators of Sonneratia (Hockey and de Baar 1991). Two 
lycaenid butterflies are reported to be important in the 

Components of several 
biogeochemical cycles as 
well as mediators of 
energy transformation

Honey collection



223

Dipteran Fly

pollination of mangroves in Brisbane, Australia, where their 
abundance is directly correlated with the abundance of 
mangrove flowers (Hill 1992). Bees are also reported to 
regularly visit and pollinate species of Avicennia, Acanthus, 
Excoecaria, Rhizophora, Scyphiphora, and Xylocarpus. Some 
wasps and flies are highly dependent on mangroves for nesting 
and are particularly important pollinators of Bruguiera sp., 
Ceriops decandra, Kandelia candel, and Lumnitzera racemosa 
(Tomlinson 1986).

STATUS AND THREATS

Given the conservation and protection regime prevalent in 
India, of the total insect fauna recorded in the  Sundarbans, only 
4 insect species (Lepidoptera) (table 3) has been included in the 
Indian Wildlife (Protection) Act, 1972.

Table 3: Protection regime of Lepidopteran Species
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It is bounded on the west by the 
Hooghly River and on the east by 
the Saptamukhi River. From east of 
Calcutta flows the Bidyadhari, 
which along with other streams 
forms the river Matla.  The 
Kankalmari River joins Matla 
downstream. The other main rivers 
are Gosaba and the Harinbhanga. 

The Raimangal River flows along the Indo-Bangladesh 
boundary. Such an environment provides an ideal environment 
for fish diversity (figure 1). 

The term 'fish' precisely descri- bes any non-tetrapod craniate 
(that is, an animal with a skull and, in most cases, a backbone) 
that has gills throughout life and whose limbs, if any, are in the 
shape of fins (Nelson 2006). Unlike groupings such as birds or 
mammals, fish are not a single clade but a paraphyletic 
collection of taxa, including hagfishes, lampreys, sharks and 

 rays, ray-finned fishes, coelacanths, and lungfishes(Helfman et 
al. 1997). 

Fish come in many shapes and sizes. Tuna, swordfish, and some 
species of sharks show some warm-blooded adaptations; they 
can heat their bodies significantly above ambient water 
temperature. Streamlining and swimming performance varies 
from fish such as tuna, salmon, and jacks that can cover 10–20 
body-lengths per second to species such as eels and rays that 
swim no more than 0.5 body-lengths per second. Many groups 
of freshwater fish extract oxygen from the air as well as from the 
water using a variety of different structures. Lungfish have 
paired lungs similar to those of tetrapods; gouramis have a 
structure called the labyrinth organ that performs a similar 
function, while many catfish such as Corydoras extract oxygen 
through the intestine or stomach (Moyle and Cech 2003). Body 
shape and the arrangement of the fins are highly variable, 
covering such seemingly un-fishlike forms as seahorses, 
pufferfish, anglerfish, and gulpers. Similarly, the surface of the 
skin may be naked (as in moray eels) or covered with scales of 
different types, usually defined as placoid (typical of sharks and 
rays); cosmoid (fossil lungfishes and coelacanths); ganoid 
(various fossil fishes but also living gars and bichirs); cycloid; 
and ctenoid (these last two are found on most bony fish). There 
are even fishes that live mostly on land, for example, 

mudskippers. They feed and interact with one another on 
mudflats and go underwater to hide in their burrows (Froese et 
al. 2006). 

The living fishes belong to class Infraphylum Gnathostomata 
(jawed vertebrates); the cartilaginous fishes belong to class 
Chondrichthyes; and the bony fishes belong to class 
Actinopterygii (ray-finned fish) and class Sarcopterygii (lobe-
finned fish), under the superclass Osteichthyes (Nelson 2006). 
There are almost 28,000 known extant species, of which almost 
27,000 are bony fish, with 970 sharks, rays, and chimeras and 
about 108 hagfishes and lampreys. About 64 families are 
monotypic, containing only one species. The total of extant 
species may grow to exceed 32,500 (Nelson 2006). 

OVERVIEW 

Nelson (2006) estimated 27,977 
valid species of fishes world over 
under 62 orders, 515 families, 
and 4,494 genera, and the 
eventual number of extant fish 
species is projected to be close to 
32,500. About 11,952 species or 
42.72 percent normally live in 
freshwater lakes and rivers that cover only 1 percent of the 
earth's surface and account for a little less than 0.01 percent of 
its water. The secondary freshwater species numbers 12,457 and 
the remaining 3,568 species are exclusively marine. 

The Indian subcontinent harbors rich ichthyofaunal diversity, 
comprising about 2,500 species (Talwar 1991), of which 930 
species are freshwater inhabitants and 1,570 are marine. The 
Indian species represent about 11.72 percent of the known fish 
species of the world (Lakra et. al. 2010).

Species composition and community structure vary from east to 
west and along the hydrological and salinity gradients (Gopal 
and Chauhan 2006). Jhingran (1977) recorded a total of 172 
species from a variety of sources and also mentioned that the 
diversity of the Hooghly-Matlah estuary increases along an 
increasing salinity gradient. Numerous species (estimated to be 
400) are known to use mangrove swamps in India as nursery 
grounds (Gundermann and Popper 1984; McConnell 1987). The 
number of fish species in the world, India, and the Sundarbans 
is shown in table 1.

COASTAL FISHES The Sundarbans have numerous 
rivers, creeks, and channels which 
form important fish resources. 

TAPAN KUMAR CHATTERJEE 
Ichthyologist with specialization in 

brackish water fish culture

1442 
SPECIES RECORDED 
FROM INDIA

2.14

Table-1: Comparison between the Number of Fish Species in 
World, India and the Sundarbans:
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The Indian Sundarbans at the apex of the Bay of Bengal 
(between 21°40′ N, 88°03′ E and 22°40′ N, 89°07′ E) located on 
the southern fringe of West Bengal, on the northeast coast of 
India, is a dynamic environment with a complex of features and 
biogeochemical properties. The aquatic biodiversity in the 
Sundarbans delta is largely controlled by freshwater flux, 
nutrient inputs, and changing environmental conditions such 
as salinity and temperature. Plankton communities are 
generally well studied in the deltaic ecosystem over a time scale 
encompassing more than three decades and show patterns or 
trends similar to those found in other man -grove ecosystems at 
a regional and global scale.

SUMMARY

Diversity

T h e  d y n a m i c s  o f  t h e  f i s h  
communities of the Sundarbans are 
poorly understood (Rainboth, 
1990). Although there are many 
published works on the fish fauna 
of different states of India including 
that of West Bengal, there is no 
comprehensive account of the 
fishes recorded from the Sundarbans. However, the works of 
Talwar et al. (1992); Mukherjee (1995); Das and Nandi (1999); 
and Gopal and Chauhan (2006) report the fish diversity of the 
Sundarbans. Compilations of the species listed in these works 
reveal that 364 species distributed under 215 genera are 
available in the Sundarbans as against 4,494 genera world over. 

It was hypothesized that fish assemblages would vary between 
mangroves and mudflats and that species richness and 
abundance would decrease with increasing distance from the 
mangrove forest. Patterns were expected to be species specific, 
that is, some species are found in higher numbers in mangroves 
and others are more abundant in mudflat habitats (Payne and 
Gillanders 2009).

Species Richness and Functional Groups

Functional type classification is a contemporary topic at the 
forefront of ecology throughout the world. The species guild is 
frequently cited as an ecological entity but lacks any formal or 
testable definition (Adams 1985). A review of literatures 
worldwide shows that functional groups in fishes have been 
formed on the basis of diet similarity, namely piscivores, 
benthivores, planktivores, and so on. Functional guilds of the 
species representing their families are listed in the annexure.

Gopal and Chauhan (2006) reported 250 fish species from the 
Indian Sundarbans. Among fin fish, the highly priced Hilsa 
(Hilsa ilisha), Bhetki (Lates calcarifer), Bhangon (Liza tade), 
and Mullets (Liza parsia) form a lucrative fishery of this region. 
About 400 fish species (pelagic and demersal) are reportedly 
available in the combined Sundarbans (India and Bangladesh). 
The largest fishing ground in the Bay of Bengal is close to the 
Sundarbans.

A list of the fish species recorded from the Indian Sundarbans is 
given in the annexure. Table 2 lists the fish families recorded 
from the Sundarbans together with the number of species under 
each of them.

364 SPECIES 

ARE DISTRIBUTED 
UNDER 215 GENERA
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Table-2: List of the fish families recorded from the Sundarbans together with the number of species

Distribution and Local Community Dependencies 

The Sundarbans at present has an estimated water area of 
27,085.39 ha under fishing and 19,390.73 ha under aquaculture 

in its northern and southern parts, respectively (Das 2009). The 
estimated total number of inland fisherfolk families in the 24-
Parganas South District is 52,917 and 50,897 in the 24-Parganas 
North District (Government of West Bengal 2005). The 24-
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Table 3: Commercially important fishes

Table-4: Distribution of important fish landing centers, fishing harbours and 'bheries'

Parganas South District has a marine fisherfolk population of 
269,565, with an active fisher population of 70,750, located in 

237 villages (CMFRI 2005). Some of the popular commercial 
fishes are listed in table 3.

During winter, a large number of fishermen migrate in groups 
from different areas of the Hoogly-Matla estuary to practice 
traditional fishing. They move to suitable areas near the sea or in 
lower zones to establish fishing camps and remain engaged in 
bag net fishing till early February. Traditional fishers use 
rowboats or boats with small diesel engines while fishing in 
rivers and creeks. Estimation of the number of fishing boats in 
the region is very difficult as the smaller boats require no 
registration or license except when fishing within the protected 
area (Danda 2007). 

Sarkar (2009) highlights the processes and procedures of the 
indigenous fishing communities through time and space to 
grapple with the eco-environmental setting in making their 

living through uninterrupted fishing operations. Around 2,069 
2km  inside the SBR is considered ideal for riverine fishing using 

traditional methods (Mukherjee 2007). The Sundarbans being 
the nursery for nearly 90 percent of the aquatic species of the 
eastern coast, the coastal fishery of eastern India is dependent 
upon the Sundarbans (Chandra et al. 2003). Since fishes are 
active swimmers, they are not confined to particular blocks; all 
riverine fishes are distributed in all blocks of South 24-Parganas 
and North 24-Parganas parts of the Sundarbans and coastal 
fishes are distributed in all blocks of South 24-Parganas. 
Brackish-water fish farms (bheries) are predominant in North 24-
Parganas District. Block-wise distribution of important fish 
landing centers, fishing harbors, and bheries are shown in table 4.
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Fig.1: Rivers and location of important inland fish landing centers 
and traditional inland fishing zones in Sundarban Biosphere Reserve

Fig.2 - Sorting of fishes

 Fig.3 - A collection of prawn

Fig.4: Traditional fishing nets (after Mukherjee, 2007)

The main areas of traditional fishing (migratory bag net fishery) 
are Sagar Island, Frasergunj, Bakkhali, and Kalisthan. The 
significant inland fish landing centers in the Sundarbans 
include Canning, Herobhanga, and Gosaba. Other landing 
centers deemed important by the Fisheries Department, where 
traditional fishing is predominant, are Kakdwip, Frazerganj, 
Buroburir tath, Bakkhali, Namkhana, Jambu Island, 
Chemaguri, Hatipitha, Maragoli, Haribhanga, Sagar, 
Shikarpur, Gobindapur, Bankimpur, Boatkhali, Roydighi, 

Domkhal, Sitarampur, and Kakramari. 

Block-wise location of traditional fishing zones and important 
fish landing centers are shown in figure 1. Sorting of commercial 
catches and some fish and prawns are shown in figures 2 and 3. 
Different types of traditional gears used in the inland waters of 
Sundarbans (Mukherjee 2007) are shown in figure 4. In 
2005–06, West Bengal recorded the highest fish production in 
India of 1.2 million tons, of which 1.09 million tons were from 
inland resources (Government of India 2006). 



244

A large section of the poor tribal population of the Sundarbans, 
especially the females and minors living far below subsistence 
level, are engaged in the practice of spawn collection of Penaeus 
monodon and Penaeus indicus during daily tides using 
unscientific gears like mosquito nets (figure 5). A number of 
individual groups of commercial fishermen and multinational 
companies are collecting large-scale commercial catch from the 
vast coastal, estuarine, and deep-sea zone of the Sundarbans 
throughout the year. The fish-landing stations at Canning, 
Raidighi, Diamond Harbour, Kakdwip, and Namkhana are for 
the latest fishing crafts and gears like big bull trawlers; 
mechanized boats; and polyvinyl chloride (PVC) trawl, gill, and 
bag nets. Built-in slaughting-washing units and artificial units 
are collectively helping in profitable export-based fishing 
economy as well as in degrading the sensitive aqua-mangrove 
ecosystem of the Sundarbans (Das 2009). 

Fisheries in the Sundarbans are based on both inland and 
marine fisheries' resources. West Bengal is the highest fish-
producing state of India and in 2002–03, 11.20 lakhs metric 
tons of fish were exported earning 5331.34 million of rupees. In 
this coastal terrain, there is vast scope for shrimp-based 
polyculture. Fisheries extension programs need to be 
strengthened through the active involvement of fisherfolk 
working in inland, brackish-water, and marine sectors; 

industrialists; end users; the Fisheries Department; 
universities; research institutes; and nongovernmental 
organizations. The new infrastructural facilities, such as six new 
fishing harbors, are being set up by the Fisheries Department, 
complete with cold storage facilities, packaging centers, and 
modern fish markets at Frazerganj, Diamond Harbour, 
Kakdwip, Sagar, and Patharpratima. Construction works have 
already been completed at Frazerganj and Diamond Harbour. 
These harbors together will provide export opportunities to fish 
farmers and fish sellers (Fish Biz Bonanza to Boost State 2003).

STATUS AND THREATS

Six fish species of the Sundarbans are under the Indian Wildlife 
(Protection) Act, 1972. Schedule-I Part 2 (A) Fishes (Lakra et al. 
2010). According to the IUCN Red List of all life forms, 16,928 
species are threatened globally and of these, 1,275 species are 
fishes. Further, out of 659 globally threatened Indian fauna, 42 
species belong to fishes according to the IUCN classification 
under different categories. Eight fish species from the 
Sundarbans are in this list. The Convention on International 
Trade in Endangered Species (CITES) Appendices II includes 
two species of fishes common to the Sundarbans, namely Pristis 
microdon and Rhincodon typus (table 5).

Table- 5: Protection regime of Fish in Sundarbans.
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Limited extraction of mangroves for fuelwood and poles is an 
old practice. However, in the revenue areas, the destruction of 
mangroves is conspicuous and at places the area has been 
reclaimed for agriculture as well as for settlement. The extent 
and condition of the crop and the threat to such mangrove areas 
need to be assessed. The problems of marine and estuarine 
fisheries in the Sundarbans can be categorized into the 
following groups:

· Indiscriminate seed collection and bycatch. 
Thousands of untrained workers who collect shrimp 
fry from the sea, channels, and rivers cause significant 
losses to the fry of other fishes. Frequently, collectors 
discard non-shrimp fry, perhaps one of the main 
causes of a gradually declining supply of different 
natural fish (Baer 2001). In a study in the SBR, it was 
found that to catch 1 tiger prawn seed in the 
Sundarbans, collectors destroyed juveniles of 161 
other prawns, 7 fishes, 30 crabs, 1 mollusc, and 8 
unidentified meroplanktons (Das and Nandi 1999). 

· Lack of post-harvest and other infra- 
structure. Proper storage, preservation, and prompt 
disposal or transport service are essential (Yadava 
2004). 

· Water pollution. The current environmental status 
of the Sundarbans water systems is relatively poor. A 
mixture of domestic sewage and industrial waste is 
discharged into the canal systems of Kolkata and these 
waters eventually reach the Sundarbans and are 
responsible for the accumulation of heavy metals and 
the presence of organic pollutants in the tissue of fish 
(ADB 2003). The river channels of the Sundarbans 
have experienced high rates of deterioration largely 
due to this sewage discharge. Choudhury and 

Choudhury (1994) note that the Bidhadhari and Piali 
Rivers have been transformed into dead water bodies 
and these waters have experienced the knock-on 
impact of affecting the Matla River. The same review 
notes the steady degradation of fisheries resources in 
the Ichhamati, Bidyadhari, Kalagachia, Matla, Moni, 
Satumukhi, and Hataniadoania waterways. 
Agricultural runoff and effluents from fish farms are 
thought to be responsible for increased levels of 
eutrophication in the Indian Sundarbans and are also 
thought to be the cause of dinoflagellate blooms that 
are now a common phenomenon in the coastal waters 
of West Bengal (Mukherjee et al. 2007). 

· Impact of coastal aquaculture (bheri fishing). 
Local fishermen have converted many coastal swamps 
into bheries, that is, artificial enclosures for taking the 
tidal saline water in and out through sluices from 
nearby rivers for commercial pisciculture. Sinha 
(1998) reports that 1,392 bheries covering 43,000 ha 
are operative in the Sundarbans. 

Fig.5 - Collection of prawn seeds

Table 6: Magnitude of commercial coastal fishing in southern Sundarbans

Source: Primary data from field 
survey at Namkhana, Kakdwip, 
Diamond Harbour, Roydighi & 
Canning on 30.4.99, 25.4.99, 
23.4.99,  1 .4 .99 & 14.4.99 
respectively (Das, 2009).
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