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INTRODUCTION

Freshwater copepods are represented by over 2500
species, mostly free-living, but some are also parasitic
(Boxshall and Defaye, 2008). The former often dominate
the zooplankton communities and play crucial role of both
primary and secondary consumers in aquatic ecosystems
and also as a major food source for other aquatic preda-
tors. The calanoid copepods (Copepoda: Calanoida) are
principally represented by the family Diaptomidae in the
inland waters of the Oriental biogeographic region (Dus-
sart and Defaye, 2001). Of about 381 species of inland
water copepods reported from the Oriental region, 92 of
the 96 species of Calanoida are diaptomids. The Oriental
region harbours 22 genera of diaptomids, of which 10
genera, represented by 81 species, are endemic to the re-
gion (Boxshall and Defaye, 2008). 

The Indian Diaptomidae are represented by two sub-
families, namely the Diaptominae and the Paradiaptomi-
nae (Dussart and Defaye, 2002). The Diaptominae are the
dominant sub-family, represented by 12 genera and over
50 species while the Paradiaptominae are represented in
India by a single genus and species (Rayner, 2000). Gur-

ney (1907), Sewell (1924), Brehm (1950), Kiefer (1936,
1982) have done pioneering studies on the Indian diapto-
mid fauna, and others like Reddiah (1964), Rajendran
(1971), Abraham (1972) and Flößner (1984) have also
contributed to this knowledge. Ranga Reddy has carried
out extensive work on the Indian diaptomids describing
several new species from the country (Ranga Reddy,
1988, 1994 and references therein; Ranga Reddy, 2013a,
2013b). However, most of the studies on Indian diapto-
mids have been restricted to the southern parts of the
country (Dussart and Defaye, 2002), with some reports
from the north-eastern region (Reddiah, 1964; Ranga
Reddy, 2013a, 2013b). Recently, Ambedkar (2012) has
carried out some work on the Indian Diaptomidae, how-
ever, some regions, notably the Western Ghats, have not
been studied to date. 

Systematic studies on several invertebrate taxa, in-
cluding diaptomid copepods, are lacking from the Western
Ghats, in spite of it being declared a megadiverse region
and a biodiversity hotspot (Myers et al., 2000; Mitter-
meier et al., 2005). There is, at present, a need to under-
take studies on important planktonic groups such as
copepods in this area, as various areas in the Western
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Ghats are currently under tremendous anthropogenic pres-
sure. Some scattered publications are known from Maha-
rashtra, but these are restricted to faunal inventories of
single water bodies (usually reservoirs) (Pandit et al.,
2007; Lahane and Jaybhaye 2013; Sehgal et al., 2013)
which are far from being comprehensive due to exclusion
of other habitat types. 

The objectives of this study were: i) to document the
diversity of freshwater diaptomids from the Western
Ghats of Maharashtra (also known as the Northern West-
ern Ghats and hereafter referred to as NWG); ii) to derive
estimates of the actual diaptomid species richness in this
region; and iii) to identify the ecological factors influenc-
ing the distribution of observed species. 

METHODS

Study area

The Western Ghats are the edge of a high escarpment,
extending over 1600 km (N-S) along the western coast of
India. The average elevation of the hills ranges from 600
to 1000 m asl with elevations of 1000-2000 m asl occur-
ring in the northernmost and southern regions (Mani,
1974). The states of Maharashtra and Goa are situated in
the northern parts of the Ghats, which are part of the Dec-
can plateau composed predominantly of basaltic rock (al-
though lateritic formations are also observed in certain
regions) (Jog et al., 2002). The region receives rainfall
during the monsoon season (June-September), followed
by a dry period (October-May) (Mani, 1974). 

Sampling 

Sampling was carried out in the NWG, a stretch of
over 400 km in length (N-S) lying between 16 and 21°N
(Fig. 1A). Qualitative samples were collected from 80
sites in the region in the years 2013-14; furthermore,
some samples collected previously during 2010-12 were
also screened. Different habitat types like temporary
pools, ponds, tanks, rock quarries, slow-flowing streams
and reservoirs were sampled. To account for possible
inter-seasonal and inter-annual differences in copepod
assemblages, multiple samples (over seasons) were col-
lected when possible. Samples were collected using
both hand-held and tow nets (mesh size 100 and 80 µm,
respectively) from various habitat types and fixed in 4-
5% formalin or absolute ethanol. Geographical co-or-
dinates and altitude were obtained using a handheld
GPS or using GoogleEarth©. Some physical and chem-
ical parameters (pH, temperature, electrical conductiv-
ity) for habitats were measured using a handheld probe.
Additionally, features such as type of habitat, depth of
water column, presence/absence of vegetation, type of
substratum and presence/absence of fish were also
noted on field.

Identification

Specimens were sorted with a stereo microscope and
identified following standard procedures and literature
(Ranga Reddy, 1988, 1994; Dussart, 1989; Rayner, 1999;
Dussart and Defaye, 2001).

Data analyses

Maps were prepared using DiVA-GIS v 7.5. Environ-
mental variables (Mean annual temperature, Altitude) were
extracted from BIOCLIM data (Hijmans et al., 2005;
http://www.worldclim.org) using the same software.

Habitats were categorized as having short, moderate
and long hydroperiods of 1-5, 5-9 and 9-12 months and
assigned to levels 1, 2 and 3 respectively. Species were
classified as Rare (R), Average (Av), Common (C) and
Widespread (WS) based on their occurrence in <5%, 5-
15%, 15-40% and >40% of sampled sites, respectively. 

Species richness was estimated using non-parametric
estimators (Chao 2 (bias-corrected), Jackknife 1, Jack-
knife 2 and Bootstrap) for incidence-based data (Colwell
and Coddington 1994) and calculated using EstimateS (v.
9.1) (Colwell, 2013; http://viceroy.eeb.uconn.edu/Esti-
mateS) with 500 randomizations per sample point. Canon-
ical Correspondence Analysis (CCA) was performed in
PAST (v 3.0, Hammer et al., 2001) to analyse influence
of ecological factors on distribution of species. Hydrope-
riod, pH, mean annual precipitation, presence of aquatic
vegetation, depth, latitude, mean annual temperature, al-
titude and electrical conductivity were used for the analy-
sis. Habitat type was used as categorical variable. Data
for some variables (presence of fish, substratum,) were
not available for previously collected samples, and hence
these variables were not considered for the final analysis.
999 Monte Carlo permutations were performed to test the
significance of the analyses. 

To quantify the co-occurrence of species, Fager’s
Index of affinity (IF) (Fager, 1957; Maeda-Martinez et al.,
1997; Padhye and Dahanukar, 2015) was calculated as: 

IF = 2(n1+2) / (n1+n2)                                           (eq. 1) 

where:
(n1+2) = no. of joint occurrences of species 1 and 2; 
n1 = no. of occurrences of species 1;
n2 = no. of occurrences of species 2.

The format for denoting the assemblage patterns was
adopted from Maeda-Martinez et al., (1997).

RESULTS

A total of 180 samples were collected from 80 sites in
the study area (Fig. 1A), from which eleven species of
calanoid copepods belonging to eight genera and two sub-
families were identified. Of these, nine are new records
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137Diaptomid copepods of the northern Western Ghats, India

Fig. 1. Map of study area showing (A) sampling sites and distribution of: (B) Heliodiaptomus species; (C) M. pseudohebes, N. inter-
medius and T. orientalis; (D) P. blanci, A. raoi, P. greeni and E. shihi in the study area along with illustrations of male P5’s of the re-
spective species (illustrations not to scale).
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(Tab. 1, indicated by the asterisk) for the Western Ghats of
Maharashtra, and also for the whole state of Maharashtra.

Faunistic results

The observed diaptomid fauna was dominated by the
Diaptominae (10 species), while the Paradiaptominae was
represented by Paradiaptomus greeni (Gurney, 1906), the
sole representative of the sub-family in India (Rayner,
2000). The species of the Diaptominae were observed in
various habitat types, and over a wide range of altitudes
(25-1300 m asl), while P. greeni was found only in short-
lived pools at high altitudes (>900m asl). Short-lived
pools at high altitudes harboured other species like Mega-
diaptomus pseudohebes Ranga Reddy 1988, Tropodiap-
tomus orientalis (Brady 1886) and Neodiaptomus
intermedius Flößner 1984. Eodiaptomus shihi Ranga
Reddy 1992, the sole representative of the genus in India,
which was earlier thought to be restricted only to central
India (Ranga Reddy 1994), was also recorded in this
study. Heliodiaptomus was the most species-rich genus
among those observed, with four of the five known
species from India (Dussart and Defaye, 2002; Ranga
Reddy, 1994) being found. Heliodiaptomus cinctus (Gur-
ney 1907) and Phyllodiaptomus blanci (Guerne and
Richard 1896) were the most widely distributed species
in the region (Fig. 1 B,D), while M. pseudohebes, P.
greeni, E. shihi, N. intermedius, T. orientalis and Allodi-
aptomus (Reductodiaptomus) raoi Kiefer 1936a showed
restricted distribution (Fig. 1 C,D). M. pseudohebes, N.
intermedius, T. orientalis and P. greeni occurred exclu-
sively in fishless rock pools located at high altitudes
(>900 m asl). E. shihi was observed in a large reservoir
and, for the first time, in an isolated, rain-fed pond on a

hill fort as well. A. raoi was observed in a single sample
from a slow-flowing stream at low altitude (25 m asl). 

Efficiency of the sampling effort 

The estimates for species richness closely matched our
observations for the pooled samples. Estimated Jackknife
and Bootstrap indices indicated that one species might have
been missed out in the current sampling (Tab. 2). Habitats
with moderate hydroperiods showed a higher species rich-
ness (both observed and estimated) than those with short
or long hydroperiods. For habitats with short hydroperiod,
the estimators predicted a missing out of a single species,
whereas for habitats with moderate and long hydroperiod,
maximum of five and four species respectively were esti-
mated to be missed out. Overall, our samples covered about
90% of the estimated species richness of the study area.
Conversely, 87%, 64% and 63% coverage of species rich-
ness was observed for habitats with short, moderate and
long hydroperiod respectively. 

Ecological factors affecting species’ distribution

Seventy percent of the observed variance was ex-
plained by the first two CCA axes (permutations=999;
trace=1.432; P=0.001). Altitude, mean annual temperature
and hydroperiod, were strongly correlated with CCA axis
1 (scores 0.75, -0.73 and -0.65, respectively), while lati-
tude, depth and electrical conductivity showed relatively
weak correlations (scores -0.53, -0.51 and -0.43, respec-
tively). Mean annual precipitation, pH and aquatic vege-
tation showed very weak correlations with axis 1 (scores
0.12, -0.07 and -0.065, respectively). Pools harboured the
most diaptomid species (7) as compared to ponds (6
species), tanks (5 species), lakes (2 species), reservoirs (4

Tab. 1. Species observed in the study along with their localities of occurrence and relative occurrence. 

Sub-family                                                                         Species                                              Abbr.                              Sites                          Relative
                                                                                                                                                                                     of occurrence                occurrence

Paradiaptominae Kiefer, 1932                   *Paradiaptomus greeni (Gurney, 1906)                      Pgre                              28, 60                               R
Diaptominae Kiefer 1932                Phyllodiaptomus blanci (Guerne and Richard, 1896)           Pbla              1-7, 11-13, 23, 25, 30, 51,               C
                                                                                                                                                                                      52, 55, 62, 75
                                                                   Heliodiaptomus viduus (Gurney, 1916)                      Hvid              2, 8, 9, 11, 26, 31, 35, 36,               C
                                                                                                                                                                                   47, 50, 59, 65, 70
                                                                  Heliodiaptomus cinctus (Gurney, 1907)                     Hcin         14, 16, 19-22, 34, 37-46, 48-50,        WS
                                                                                                                                                                     54, 56-58, 63-67, 69, 71-74, 76-79
                                                               *Heliodiaptomus contortus (Gurney, 1907)                  Hcon                          24, 36, 80                            R
                                                               *Heliodiaptomus kolleruensis Ranga Reddy                 Hkol                    15, 18, 19, 53, 61                     Av
                                                                               and Radhakrishna, 1981
                                                                  *Eodiaptomus shihi Ranga Reddy, 1992                     Eshi                              17, 32                               R
                                                      *Allodiaptomus (Reductodiaptomus) raoi Kiefer, 1936         Arao                                68                                  R
                                                                *Tropodiaptomus orientalis (Brady, 1886)                    Tori                        10, 28, 29, 33                        Av
                                                                *Neodiaptomus intermedius Flößner, 1984                   Nint                        10, 28, 33, 60                        Av
                                                          *Megadiaptomus pseudohebes Ranga Reddy 1988            Mpse                 10, 25, 27, 28, 33, 60                  Av
*New record for Maharashtra and NWG; see Supplementary Tab. 1 for sites codes correspondence.
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139Diaptomid copepods of the northern Western Ghats, India

species) and streams (2 species) (Fig. 2). H. cinctus and
H. viduus were observed in a variety of habitats, most
being relatively deep and having longer hydroperiods. P.
blanci also occupied a variety of habitats, but was re-
stricted to relatively shallow habitats with short to mod-
erate hydroperiods at higher altitudes. Distribution of four
species (M. pseudohebes, T. orientalis, N. intermedius and
P. greeni) was negatively correlated to depth and latitude
and positively correlated to altitude, reflecting their ob-
served occurrence in shallow, high altitude (> 900 m asl)
habitats with short hydroperiod located between 17-18°N
(Fig. 1 A,C,D; Fig. 2). 

Species co-occurrence

Co-occurrences of species were observed in 20 sam-
ples (11% of the total), of which 18 were habitats with
short hydroperiod. Species of Diaptominae and Paradiap-
tominae co-occurred very rarely (IF=0.13), and co-occur-

rence of congeneric species was also rare and restricted
to reservoirs (only in 3 samples out of the 180 collected).
N. intermedius showed the highest co-occurrences with
three other species, the most being with M. pseudohebes.
H.cinctus co-occurred with two other congeners, however,
H. viduus did not show such co-occurrences (Tab. 3). E.
shihi and A. raoi did not co-occur with any other species.
Most of the sampled sites harboured single species and
occurrences of multiple species were restricted to sites lo-
cated at higher altitudes (Fig. 3). Lateritic outcrops were
observed to exclusively harbour assemblages of M.
pseudohebes or P. greeni with N. intermedius and T. ori-
entalis; however no co-occurrences of M. pseudohebes
and P. greeni were observed (Tab. 3). 

DISCUSSION 

This present report of 11 species of diaptomid cope-
pods from the NWG, constitutes about 22% of the known

Tab. 2. Species richness estimates for the study area based on empirical observations and non-parametric methods.

Habitats                      No. of samples observed                                                                       Species richness
                                                                                                                                        Estimator value (actual value)
                                                                                  Empirical                     Chao2                         Jack1                         Jack2                     Bootstrap

All                                                 180                              11                                11                         12 (11.99)                         12                        12 (11.55)
Short hydroperiod                         65                                7                            7 (7.12)                       8 (7.85)                       8 (7.99)                     7 (7.44)
Moderate hydroperiod                   59                                9                          10 (10.47)                   12 (11.95)                    14 (13.9)                  10 (10.28)
Long hydroperiod                          56                                7                            8 (7.98)                       9 (8.96)                     11 (10.89)                    8 (7.81)

Fig. 2. CCA plot showing relationships between studied environmental variables and observed species for all studied sites. Scree plot
is shown in the inset. Species codes as given in Tab. 1. EC, electrical conductivity; Lat, latitude; Hydro, hydroperiod; Temp, mean
annual air temperature; Veg, presence of aquatic vegetation; Prec, mean annual precipitation; Alt, altitude.
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diaptomid fauna of India (~50 species; Ranga Reddy,
2013a) and about 45% of the known fauna of peninsular
India (~25 species; Ranga Reddy, 2013a). This provides
new distributional records for most species, some of
which (e.g., E. shihi, H. kolleruensis, N. intermedius and
M. pseudohebes) are known to be rare and/or were previ-
ously thought to be restricted only to certain areas of
India, thus highlighting the paucity of comprehensive sur-
vey data from many areas of the country. There are reports
on the rotifers and cladocerans from north-east India
(Sharma and Sharma, 2007, 2014 and references therein),
however, only few reports of freshwater diaptomids are
available (Reddiah, 1964; Ranga Reddy, 2013a, 2013b).
On the other hand, many species have been reported/de-
scribed from the southern and eastern areas of the country
(Ranga Reddy, 1994; Dussart and Defaye, 2002). Due to
this overall Data Deficiency for most species, their IUCN
conservation status must be interpreted with caution. 

Lack of detailed distributional data in the available lit-
erature makes comparative analyses difficult. Addition-
ally, obscure publications can cause incorrect and often
inflated distributional records, especially of understudied
groups such as zooplankton, primarily due to the lack of
adherence to standard identification methods (see discus-
sion in Padhye and Dumont, 2015). A brief survey of lit-
erature published from Maharashtra alone (Pandit et al.,
2007; Kale, 2013; Lahane and Jaybhaye, 2013; Sehgal et
al., 2013; Meshram, 2014) revealed reports of species
which are common (e.g., P. blanci, H. viduus), or con-
versely, non-existent (e.g., Diaptomus edax, Diaptomus
minutus) or have no known distribution in India (i.e., Eo-
diaptomus japonicus). Hence, we did not consider any of
these reports as valid distributional records. 

The diaptomid fauna of the NWG, as is currently
known from our study, comprises eleven species. Non-
parametric species richness estimates suggested an ade-

quate sampling effort covering about 90% of the esti-
mated richness, although only 63% of estimated species
richness for habitats with long hydroperiod was covered.
These estimates might be a consequence of the relatively
small sample sizes (as is apparent from the estimates for
all samples and those for the different hydroperiod
classes; Tab. 2), but nevertheless are useful as these are
the first for the region. Alternatively, the non-representa-
tive sampling of large habitats (like lakes, reservoirs)
often due to logistic constraints and under-representation
of some habitat types such as slow flowing rivers and
streams in our samples can also influence the observed
species richness. A more rigorous sampling of large habi-
tats with moderate-to-long hydroperiod might yield addi-
tional species, as presence of multiple species from such

Tab. 3. Matrix for co-occurrences of the observed species. Lower part shows number of samples where the species co-occurred. Upper
part shows Fager’s Affinity Index (X100).

                                         Mpse          Tori           Nint           Pgre           Pbla          Hvid          Hcin          Hkol          Hcon          Eshi          Arao

Mpse                                                  11.1            45.4              -               3.2               -                 -                 -                 -                 -                 -
Tori                                       2                                 25                -                 -                 -                 -                 -                 -                 -                 -
Nint                                      5                 4                               13.3              -                 -                 -                 -                 -                 -                 -
Pgre                                      0                 0                 1                                  -                 -                 -                 -                 -                 -                 -
Pbla                                      1                 0                 0                 0                                 10                -                 -                 -                 -                 -
Hvid                                     0                 0                 0                 0                 4                                2.5               -               5.8               -                 -
Hcin                                     0                 0                 0                 0                 0                 1                                3.4               -                 -                 -
Hkol                                     0                 0                 0                 0                 0                 0                 1                                  -                 -                 -
Hcon                                    0                 0                 0                 0                 0                 1                 0                 0                                  -                 -
Eshi                                      0                 0                 0                 0                 0                 0                 0                 0                 0                                  -
Arao                                     0                 0                 0                 0                 0                 0                 0                 0                 0                 0                  

Species abbreviations as per Tab. 1.

Fig. 3. Altitudinal distribution of sampled sites showing trends
in species richness.
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141Diaptomid copepods of the northern Western Ghats, India

habitats has been reported earlier (Ranga Reddy and Rad-
hakrishna, 1984; Ranga Reddy, 2013a). Use of molecular
tools for taxonomy might reveal cryptic diversity, espe-
cially in case of widespread species like P. blanci, (see
Dussart and Defaye, 2002; Marrone et al., 2014), as re-
ported for other taxa (Korn et al., 2013 - Notostraca; Mar-
rone et al., 2010, 2013 - West Palaearctic Diaptomidae;
Schwentner et al., 2013 - Cyclestherida). These findings
in relatively large and well-studied Crustacea highlight
the potential of discovery of unknown diversity in other
groups as well. 

Among the ecological factors affecting distribution of
diaptomid species, altitude, depth and electrical conductiv-
ity had a significant effect, as noted in other studies as well
(Jersabek et al., 2001; Frisch et al., 2006; Marrone et al.,
2006). Influence of hydroperiod on distribution of cope-
pods has also been noted by Tavernini et al. (2003), Frisch
et al. (2006) and Alfonso and Belmonte (2011). Hydrope-
riod can affect distribution of species depending on their
ability to produce resting eggs or by modulating predation
by fish, which are usually absent from short lived habitats.
Although we did not include fish presence as a variable in
our analyses, predation is known to affect distribution of
species, especially calanoid copepods (Jersabek et al.,
2001).Vegetation has been reported to affect distribution of
copepods (Frisch et al., 2006); however we did not find a
strong influence of vegetation on distribution of the ob-
served species. Perhaps, significant effects might be ob-
served if factors like phytoplankton composition and
densities are considered. The influence of latitude on
species distribution is apparent as some species (i.e., M.
pseudohebes, N. intermedius, T. orientalis, P. greeni) oc-
curred only on high lateritic outcrops situated typically be-
tween 16-18°N (Mani, 1974), contributing to the distinct
fauna of temporary pools restricted to these sites. 

Habitat permanence is known to affect crustacean
species richness (Frisch et al., 2006), with permanent
habitats usually having higher species richness (Eitam et
al., 2004 – Cladocera and Ostracoda); however, this might
vary depending on the taxon studied (see discussion in
Eitam et al., 2004; Frisch et al., 2006). Higher species
richness of copepods in habitats with moderate hydrope-
riods has been reported by Frisch et al. (2006), and this
was observed in our study as well, although their defini-
tion of moderate (3-5 months) was shorter than ours. In-
terestingly both co-occurrences and species richness were
higher in smaller pools and ponds than in larger reser-
voirs. Alfonso and Belmonte (2011) observed a similar
pattern in Apulian inland waters, where most diaptomid
species occurred in temporary habitats. Species’ co-oc-
currence can be influenced by factors like food availabil-
ity, predation, resource partitioning between the
co-occurring species and temporal dynamics of the habitat
(King et al., 1996). Thus, the co-occurrence of con-

generic species can be expected to be a rarity, as we ob-
served (Tab. 3). The co-occurrence of species of the Para-
diaptominae and Diaptominae has also been reported to
be rare, as observed in our study area, possibly due to the
competitive superiority of the Diaptominae (Rayner,
2000). Largely fluctuating ecological conditions which
characterize smaller, short lived habitats might influence
the assemblage structures, and the temporal dynamics of
assemblages we observed need further exploration. Alter-
native explanations for our observations might be the pos-
sible non-representativeness of our samplings in
reservoirs due to logistic constraints (as compared to the
pools which could be thoroughly sampled) and the ab-
sence of fish predation in most temporary habitats, both
of which can affect species richness and co-occurrences.

Four genera showing a typical Oriental distribution
(Heliodiaptomus, Neodiaptomus, Eodiaptomus and Allo-
diaptomus), two genera showing a Gondwanan distribu-
tion (Paradiaptomus and Tropodiaptomus), one genus
distributed both in the Palaearctic and Oriental regions
(Phyllodiaptomus) and one genus restricted to peninsular
India and Sri Lanka (Megadiaptomus) were observed in
the NWG. The dominance of Oriental elements in the
present day fauna of peninsular India is not surprising,
and it has been noted earlier for various taxa such as in-
sects, fish, reptiles (Mani, 1974) and diaptomid copepods
as well (Ranga Reddy, 2013a). However, recent/updated
faunistic reports on freshwater Diaptomidae are not avail-
able from all the countries in the Indian subcontinent and
south-east Asia, owing to which comparative analyses of
the Diaptomidae fauna, which can be important in under-
standing the biogeographical evolution of the diversity,
cannot be performed. 

CONCLUSIONS

Temporary habitats have been viewed to be good
model systems for ecological and evolutionary studies
(Brendonck et al., 2010), but till recently they have been
quite neglected by researchers (King et al., 1996) espe-
cially in Asia (Jocque et al., 2010). Fauna of some tem-
porary pools in the NWG included rare/endemic
diaptomid species and species assemblages which were
not encountered in other habitats (Tab. 3) in addition to
rare ostracods (Shinde et al., 2014), assemblages of large
branchiopods and the highly restricted anostracan Strep-
tocephalus sahyadriensis (Padhye and Dahanukar, 2015).
Most of our sampled sites, especially some of the lateritic
outcrops, occur in areas frequented by tourists, or threat-
ened by the onslaught of urbanization and associated an-
thropogenic pollution. Habitat loss due to urbanization is
known to lead to local extinction of species (Brendonck
et al., 2008). Freshwater habitats are particularly vulner-
able to these threats (Molur et al., 2011), as loss of habi-
tats and their fauna/flora due to development, pollution
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and resultant eutrophication is reported (Brendonck et al.,
2008). Temporary pools, with their short inundation
phases, are particularly prone to such destruction (Bren-
donck et al., 2008; Shinde et al., 2014), and often are in-
visible to conservation agencies (Marrone et al., 2006)
despite harbouring rare and interesting fauna. 

In this scenario, the data about the fauna of such seem-
ingly insignificant habitats will prove to be of use for
planning and implementing sound conservation action. 
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