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The  amphibian  (caeciliang,
galamanders and anurang) fauna
of [ndia ie very diverse and play a
major role in ecogyetem functioning,
especially ag concumere of pest

ingecte and  their therapeutical
value (Dinesh et al. 2009; Teeng
et al. 2010). Seri-permeable skin,
amniotic egge and the biphagic life
make them particularly vulnerable

Figure 1: The map showing open scrub and sparse vegetation, drainages, contour of
the surveyed villages sitvated south of Netravathi river, Dakshina Kannada district,

Karnataka, India.
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lmage 1. Zvttaphrynvs melanostietvs

to changes via contamination
of their habitate. Frogt (20l
recorded 5,966 anurang among
6,771 species of amphibiang in the
world and in [ndia, a total of 295
anurang among 330 amphibiang.
The Wegtern Ghats, biodiveraity
hotepot of India harbore ae many
ae 57 gpecies of amphibiang
which includes 134 anurang and
2 endemic gpecies (Dinech &
Radhakrighnan 2011).

Numeroug  studies  have
documented  anurang in  the
Karnataka portion of the Wegtern
Ghate (Uttangi  1989; Daniel
1992; Dutta & Ray 2000;
Krishnamurthy & Hugsain 2000;
Manjunatha Reddy et al. 200,
Aravind  2002;  Krishnamurthy
2003; Das & Kunte 2005;
Dinesh et al. 2007; Seghadri et
al. 2009; Molur & Molur 2010;
Hegde & Bhat 20I1; Burughotham
& Tapley 20l; Gururgja &
Ramachandra  2012;  Hegde
2012; Rathod & Rathod 2013).
However, the documentation of
anurang from the Mangalore Taluk
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Figure 2. Percent distribution of

representative families of sighted anurans
from certain localities covering four
villages in Mangalore Taluk, Karnataka.
Dicroglossidae family is represented
waximally in all the four villages viz:
Harekala, Pavuru, Pajiru and Konaje.

in Dakehina Kannada Digtrict of the
otate ie geanty. Existing literature
documente the pregence of the
burrowing  frog,  Sphaerotheca
dobgonii in Mangalore (Boulenger
[882). Regearch on anurang from
certain localities  (Kadri, Padi,
Bajipe, Adyar and Karnoor) in
Mangalore Taluk have documented

lmage 3. Fejervarya caperafa
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the morphological features and
the ctructure of advertisement
calle (Kuramoto & Joshy 200
Kuramoto et al. 2007), molecular
and morphological ~ studies on
genus Euphylictue (Joshy et al
20009), pregence of deformitieg in
the case of Fejervarya rufescens
and /ndliana  beddomii (Nair &
Kumar 2005, 2007) and gexual
dimorphic  features of  fungoid
frog Hylarana malabarica Nair &
Kumar 2010) from Konaje.

The presence of a good
population of amphibiang in a
region ig an indication of a healthy
environment (Gururaja et al
2008). In context, the present
gtudy aimed to document and
compares the anuran diversity of
four villages (Harekala, Pavury,
Pgjiru and Konaje) in Mangalore
Taluk, Dakehina Kannada Digtrict,
Karnataka.

Material and Methods
Study area

The etudy area (14,370 acreg)
lieg between 12°47°47°N to
[2°5220°N & 74°5314°E
to 74°57507E covers four
villages (Harekala, Pavuru, Pajiru
and Konaje) encompagsing varied
topography and foregt cover (Fig.
[ and Table [) eituated south of
Netravathi River in Mangalore
Taluk, Dakshina Kannada District
of Karnataka. The altitude rangeg
from 20-160 m. The area
receives an average rainfall ranging
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from 22.76-99.44 em during
the mongoon (June to September)
during March 2003 to December
2006. The temperature recorded
varied from 7.8 to 371C and
humidity ranged from 25 1o 100
%.

The study area consist
predominately of an open and
gparge  serub  forest,  paddy
fielde (food crop Oryza eativa),
trees (Hopea pongs, Terminalia

Figure 3.Bray-Curtis similarity level based onrichness
of anuran species encountered in certain localties of

four villages (Harekala, Pavuru, Pajirv and
Mangalore Taluk, Karnataka.
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Data deficient

Euphlycfis alopsii
Fejervarya caperata
Folypedates occidentalis

Endangered

Minervarya sahyadris
Freudophilaufus wynaadensis
Faorchesfes charius

Vulnerzhle
Hylarana auranfiaca

Least concerned
Dnuffaphryms melanosfichus
Fuphlycfis cyanophlyefis
Fejervarya ryfescens
Hoplobatrachus figerinus
\haerotheca dobsorii
Wlicrahpla ornata
\Hylarana malabarica
Dcdirava beddomii
Folppedates maculafus
\Rhacophorus malabaricus

Figure 4: IUCN status of anurans recorded from certain localties of four villages viz:
Harekala, Pavuru, Pajiru and Konaje, Mangalore Taluk, Karnataka.

paniculats,  Aletonia  scholaris,
lerminalia -~ fomentoss,  Syzygium
caryaphyliatum, Mimusgps
elengl, cultivated endemic plante
of Western Ghate (Shetty &
Kaveriappa 200), plantation crops
(areca Areca catechuy, coconut
Cocos nueiters; cultivated plantg
auch ag — cashew Anacardum
occidentale, mango  Mangitera
indiea;, banana Musa paradisica,
acacia  Aeacia  auriouliformig,
eucalyptus  Evcalyptus - globulis;
casuarina Caguaring equisetiola,
and natural/artificial water bodieg.

Data collection and analygie

The campling wag done
randomly particularly during the

Image 9. Hoplobatrachus tigerinvs

rainy geagon at dawn and dugk.
The anurang were detected baged
on vieual encounter and through
their auditory call. Certain parts of
the study area could not be explored
due to very steep slopes and thick
vegetation.The anurang sighted at
certain localities viz: Gramachavadi
in Harekala Village; Pavuru and
[noli in Pavuru Village; Pajiru and
Karmbla Padavu in Dajiru Village;
Adkare, Parande, Kodijal, Mulara,
Mangalore University campug and
Pattori in Konaje Village (Fig | &
Table 2)werehand-picked or caught
uging aquatic nete. The collected
individuale ~ were  photographed,
identified  uging  appropriate

Image 4. Fejervarya rufeseens

identification  keye  (Boulenger
1890; Rao 1937; Daniel (963,
[963b, 1975; Daniel & Sekar
[989; Daniel 19973, b, ¢; Chanda
2002; Daniele 2005) and
were releaged after recording
morphometric  data viz: Snout-
vent length (SUL - from tip of
gnout to posterior margin of vent);
Head length (HL ~ digtance from
cranial ridge to enout tip); Head
width (HW ~ widest part of the
head); Snout length (SL - digtance
from anterior margin of the eye to
snout tiph{NED - digtance between
anterior edge of eye and posterior
edge of nogtrile); Nogtril to snout tip
(NST - digtance between anterior

Table 1. Bird’s eye view of land use,cover pattern (%) and relative number / density ( + :
lowest; ++: wmediuwm ; +++: high and ++++ : highest ) of four villages (Harekala, Pavuru, Pajiru
and Konaje) situated south of Netravathi river in Mangalore taluk, Pakshina Kannada

distriet.
Bird’s eye view of land use and cover area % Harekala | Pavoor | Pajiru | Konaje
Barren / little vegetation 10 10 50 10
Paddy fields 20 15 20 10
Natural forest / Canopy cover 70 75 30 80
open scrub vegetation ++ ++++ + +++
sparse vegetation + +++ ++ ++++
Drainages + ++++ ++ +++
Natural water bodies +++ +H++ + ++
Avrtificial water bodies + + +++ +H++
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Table 2: List of anuran species and diversity indices (Shannon-Wiener and Evenness) based on number of species and their representative
fawilies recorded from four villages in Mangalore taluk, Pakshina Kannada District.

FAMILY SPECIES PAVURU HAREKALA PAJIRU KONAJE
Bufonidae Duttaphrynus melanostictus* X X \ \
Dicroglossidae Euphlyctis aloysii \ X X \
Euphlyctis cyanophlyctis \ \ V \
Fejervarya caperata \ \ \ \
Fejervarya rufescens \ X \ \
Hoplobatrachus tigerinus* \ v y J
Minervarya sahyadris \ X v \
Sphaerotheca dobsonii \ X N \
Microhylidae Microhyla ornata* X X V \
Ranidae Hylarana aurantiaca* X X v \
Hylarana malabarica X X N \
Ranixalidae Indirana beddomii X X v \
Rhacophoridae Polypedates maculatus* X v v \
Polypedates occidentalis* X X v \
Pseudophilautus wynaadensis* X X v \
Raorchestes charius* X X X \
Rhacophorus malabaricus* X X N \
Total number of families 1 2 6 6
Total number of species 7 4 15 17
Shannon-Wiener index No. of familfes - - 1.529 1.477
No. of species 1.665 1.181 1.969 2.542
Evenness index No. of familfes - “ 0.7691 0.73
No. of species 0.76 0.82 0.48 0.75

edge of enout and posterior edge
of nostrile); Eye diameter (ED -
maximum distance between rimg
of eye) ; Tympanum diameter (TD -
maximum digtance between rimg of
tympanum); Width of upper eyelid

mage 6. Minervarya sahyadris

(WUE- distance between margin
to the bage of eyelid); Inter-orbital
width (IOW- ghortest dictance
between eye gockets); [nter-narial
width (INW - digtance between

Image 7. Microhyla ornata

nostrile); Forelimb length (FLL -
dictance from choulder joint o tip
of longest finger) ; Hindlimb length
(HLL - cloacae to tip of longest
toe); Fernur length (FEL - cloacae

\maage 8. Aylarana avrantiaca




lmage 9. Aylarana malabarica

to knee) and Tibia length (TIL -
knee to heel) uging digital calipers

(Figher SQcientific) to the nearest
O.0! mm (Table 3).

Shannon-Wiener  (Shannon
& Weaver 1949) and evennegs
indices are uged for comparing
divergity between varied habitatg
(Clarke & Warwick 2001). The
evennese index will be zero if
the cample in congideration hag
only one gpecies and would be
maximal when all species of the
sample in congideration have even
abundance (Sagar & Singh [999).
The indices  (Shannon-Wiener
and Evennese) and Bray-Curtie
gimilarity coefficient valueg were
generated uging PAST software
(Hammer 2001).

Regult and Discussion

Thepregent study, the firet report
from certain localities covering four
villagee records the occurrence
of 7 gpecieg of anurang (Images

frog leg | #19 | August 2013

-14), placed under six familieg
vizz Bufonidae, Dicroglogcidae,
Microhylidae, Ranidae, Ranixalidae
and Rhacophoridae (Table 2 & Fig.
2). Nine gpecieg are recorded for
the firet time from the Mangalore
Taluk (Table 2).

Family-wige distribution
suggests the highest repregentation
of Dicroglogsidae in  Pavuru
and  Harekala, whereag  the
Rachophoridae (mainly arboreal)
were repregented mogtly in Konaje
and  Dajiru.  Species  cighted
repregent one famiy in Pavury,
two in Harekala and <ix in Konaje
and Dajiru (Fig. 2). Habitat-wise
distribution suggest the oceurrence
of anurang repregentative of varied
habitate (aquatic, —cemi-aquatic,
terregtrial, burrowing, semi-arboreal
and arboreal) in Dajiru and Konaje,
while the aquatic, semi-aquatic and
arboreal anurang were recorded
from Harekala. On the other hand,
only the aquatic, semi-aquatic and
burrowing gpecies were gighted in
Pavuru (Table 2). The high epecies
richnese in Konaje and Dsjiru

Image 10. /ndirana beddomeii
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Image 11. Aolypedates macuvlatvs

(Table 2) suggest the pregence
of suitable habitate (Table ) and
food availability compared to the
other two villagee (Harekala and
Pavuru) that lie in cloge proximity
to the Netravati river (Fig. 1). The
lescer diversity of anuran gpecies
in Harekala and Pavuru villages
may aleo be due to inundation
during high tide which probably
be regulting in non availability of
food during inundation. However
there could have been an under
estimation of gpecies at Pavuru
and Harekala due to the steeper
dlopes and denge vegetation that
could not be surveyed. The detailg
of the morphometric data recorded
i¢ ag detailed in Table -3.

Diversity indices in the present
atudy euggest more or lege similar
richnesg / diversity of anurang in
Konaje and Dsjiru, the maximum
being in Konaje (Table 2). The
Bray-Curtie similarity index baged
on shared anuran gpecieg richnese
exhibite that Konaje and Dsjiru
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Table 3: Morphowetric data* (mean * standard deviation in mwm) of anuran species recorded from four villages (Harekala, Pavuru, Pajiru
and Konaje), Mangalore Taluk Pakshina Kannada District.

Species SVL | HL HW | SL NED | NST | WUE | IOW | INW | ED ™ FLL | HLL FEL | TIL
68.61 | 16.14 | 26.07 | 479 | 332 | 096 | 593 | 504 |4 6 4 45.29 29.64 | 26.36
DUt/tap h'%’."t”s + + + + + + + + + + + + ?17'53 Sl +
melanostictus 498 | 161 | 154 | 032 | 025 |013 |027 |[013 |000 |000 | o000 | 381 : 389 | 2.95
‘ |3 982 | 1164 | 355 | 241 | 064 |255 | 128 [191 | ... |3 1891 | gy, | 1564 | 1418
Euphlyctis aloysii | + + + + + + + + + 0.00 + + 11.32 + +
546 | 212 | 211 | 047 | o038 | 023 |042 |026 | 054 : 000 | 3.30 : 294 | 260
Euphiyctis 28.36 l 7.64 22.14 2.29 2.29 154 2.86 21 5.64 5: i5s 3: 913.07 28.36 25.36
cyanophlyctis 322 | 056 | 141 | 027 |027 | %00 024 [o000 |o024 |o000 |90 | 453 | 448 121 | 1.21
Foi 3209 | 924 | 1078 | 461 | 243 | 172 | 270 | 200 |270 |313 | 178 | 1835 | 5570 | 14.20 | 16.98
e/erva;ry a + + t + + + + + + + t + t + +
caperata 170 | 101 | 150 | 037 |017 |o025 | 025 |000 |025 |068 | 025 |1.19 | 529 147 | 2.40
Foi 3814 | 95 13.47 | 35 197 | 103 [ 303 | 197 |272 |442 | 192 | 2353|6072 | 1822 | 1878
e){erva'ya + + + + + + + + + + + + + + +
furescens 178 | 073 | o067 | 062 | o067 |021 |012 |012 | 035 |043 | 043 |528 | 336 1.00 | 1.73
Hoplobatrachus 24.58 1 2.5 33.42 1 2.00 _ _ _ 3.92 i.gz 3.92 3.67 34.33 15108 is.s 17.58
tigerinus 16.85 | 2.26 | 5.06 | 1.82 111 |o074 |o080 |o082 | 1034 | %258 | 734 | 740
i 209 | 53 6.6 200 [1.00 | ,,, |14 1.7 15 200 | 100 |10 295 8.3 9.00
lzen:ja‘rya + + + + + 0'11_ + + + + + + + + +
sahyaadns 077 | 026 | 052 | 000 | 0.00 : 021 | 011 |000 | o000 |000 |o000 | 129 0.26 | 0.00
Sphaerotheca 32.5 1 8.63 34.75 1.31 i.s1 0 s f.ss 3.81 1.38 1.25 2.63 27.94 85.75 + 36.63 33.25
dobsonii 239 | 220 |18 | 165 |08 | %% |o074 |o059 |044 |071 |035 |274 | 57 256 | 1.58
2011 | 483 | 611 | 228 | 172 | 037 |100 |222 |18 | 175 1133 | 32 867 | 9.56
Microhyla ornata | * + + + + + + + + + - + + + +
160 | 090 |08 |036 |036 | 009 |000 |o051 |o022 |025 156 | 2.19 071 | 068
i 39075 | 115 | 1025 | 500 | 400 | 050 | 275 | 425 |375 |375 |275 |28 68.5 185 | 21
yaratpa + + + + * * * * T * + + + T +
aurantiaca 247 | 242 | 177 | 000 | 000 |000 |035 |035 [035 |035 |035 |28 | 071 071 | 1.41
L 5742 | 1658 | 19.33 | 592 | 404 | 117 | 529 | 425 | 492 |579 | 479 | 3575 | 86.75 | 23.25 | 26.88
ylar:ng + + + + T * * * + + + + + + +
malabarica 537 | 144 | 123 | 090 |072 |039 |026 |045 | 042 | 026 | 026 |242 |72 263 | 2.30
. 29 988 | 115 | 438 | 300 | 088 |225 |275 |325 |325 |225 | 16.38 14 15.25
Ln(z’;na.. + + + + + + + + + + + + 28223 * + +
eaadomi 471 | 103 | 100 | 063 |08 |025 |020 |05 |050 |050 |o050 |272 : 141 | 1.71
66 1857 | 2221 | 718 | 514 | 114 |5 718 | 464 | 596 | 464 | 40.32 30.93 | 33.29
Polyp;st?ates + + + + T * * * + + + + _101622396 + +
maculatus 511 | 174 | 137 | 072 | 053 |031 |076 |089 |041 |o060 | o046 |332 |*'< 338 | 2.87
Polypedates 58.17 14.75 18.5 ?.42 1.25 1 67 f.zs 2.42 1.25 $.15 43s :13.83 08.75 4 39.67 31.92
occidentalis 531 | 240 | 241 | 058 | 027 | 041 | 061 |o049 |o042 |o037 | 9% |oss | 472 |388 | 476
Pseudophilautus 32.13 5.75 E.ea 3.13 3.13 05+ 1.63 3.88 3.25 06s 1.05 12.21 37914 11 04 11 83
wynaadensis 211 | 045 | 043 | o023 |023 | %% | 023 |o023 |o045 | %" | o009 |278 | 292 072 | 0.98
Raorchestes 22 8 8.5 25 15 0.5 2 2 2 25 1 12 34 9.5 11
charius
Rhacophorus 415 | 145 | 155 | 65 45 15 2 5 4 4 3 30 76.5 21 225
malabaricus’

*Mean of six; **

only one sample . SVL - snout vent length ; HL - distance from cranial ridge to snout tip; HW - Head width; SL - Snout length; NED -

distance between anterior edge of eye and posterior edge of nostrils ; NST- Nostril fo snout tip; EP- Eye diameter: TP- Tympanum diameter ; WUE- distance
between margin to the base of eyelid; IOW- Inter orbital width; INW- Inter narial width ; FLI- Forelimb length; HLL- Hindlimb length ;FEL- Fewmur length and

Tll- Tibia length
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ghare similarity at the level of 0.94
(Fig. 3). Whereag anuran gpecieg
in Pavuru and Harekala share
aimilarity with other two (Konaje
and Dajiru ) villages at the level of
0.58 and O.44 regpectively. This
pointe that vegetation and specific
requiremente for the eurvival of
anuran gpecies in Konaje and Pajiru
are almogt gimilar and congenial to
sugtain the existence of diverce
anurang.

The percent distribution baged
on [UCN ctatug, the anurang
recorded in the pregent gtudy were
categorized ag 18% endangered,
6% wulnerable, 58% least
concerned and (8% data deficient
(Fig. 4).

Anuran  gpecies  namely
Euphlyetis  aloysi;  Fejervarya
cqperats, Fejervarya  rufescens,
Minervarya sahyaarr,
Sphaerotheca  dobsoni;  Indlrana
bedaomi;, Lolypediates maculatus,
Lolypedares occigentalis
Pseudaphilautus  wynaadensis,

Image 12. Aolypedates occidentalis
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Image 13. Peevdophilavtvs wynaadensis

Raorchesfes  chariue  and
Rhacaphorus malabaricus reported
earlier ag endemic to Wegtern Ghate
(Dinesh & Radhakrigshnan 201)
have been gighted and recorded
in thig study. However, a recent
report documente two of thece
species ie. Sphaerotheca dobsonii
and Lolypediates maculatus as not
being endemic to the Wegtern Ghate
alone (Gururaja 2012). The record
of thege endemic anuran gpecieg in
pregent study may poseibly be due
to cloge proximity of the study area
to the Wegtern Ghate and gimilar
climatic conditions. Thug, there ig
a need to record digtribution and
create awarenese pointing to the
importance of the amphibiang, in
particular the anurang which play
an important role in maintaining a
gtable environment.
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