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Table-1. Study sites in the Western Ghats 
 

State/Site Latitude Longitude Altitude 

(m) 

Rainfall 

(mm) 

Kerala 

Muvattpuzha 10°°°° 07’ to 10°°°°09’ 76°°°°40’ to 76°°°°45’ 50-200 2500 

Dhoni 10°°°°51’38” 76°°°°34’22” 200-450 2090 

Karnataka 

Sullia 13°°°°9’ 75°°°°4’ 90-850  

Mala 13°°°°9’ 75°°°°4’ 90-1200 5500 

Sringeri 13°°°°23’38” 75°°°°8’58” 700-750 5500 

Kumta     

Tamil Nadu 

Alagarkoil 10°°°°20’53” 78°°°°12’40” 350-450 810 

Maharastra 

Nasik 19°°°°58’47” 73°°°°25’9” 750 3000 

Tamini 18°°°°45’96” 73°°°°44’14” 608 3500 
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Table-2. Distribution of transects across vegetation types in various localities in the Western Ghats. 

                                     
Sites/habitats 1 2 3 4 5 6 8 10 11 12 13 14 16 17 18 19 20 22 24 26 27 28 29 31 32 33  
Nasik 0 0 0 3 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 
Kumta 0 0 3 0 0 0 0 2 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 2 0 0 10 
Sringeri 11 0 0 0 0 0 0 0 13 7 0 0 0 0 0 0 0 0 13 0 0 0 0 1 3 0 48 
Mala 2 0 6 0 0 2 0 6 6 0 0 1 4 0 3 0 3 0 3 1 0 0 0 0 0 3 40 
Sullia 0 6 0 2 0 6 1 0 0 0 0 0 0 0 2 0 0 0 1 2 0 0 0 0 0 0 20 
Dhoni 11 0 5 12 2 6 0 0 0 0 0 0 0 5 0 1 0 4 0 0 3 2 2 0 0 0 53 
Alagarkoil 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 3 
Muvattpuzha 0 0 5 2 0 0 0 5 0 0 0 0 0 18 0 3 0 0 0 0 0 0 0 0 0 8 41 
Total  24 6 19 19 10 15 1 13 19 7 1 1 4 24 5 4 3 4 18 3 3 2 2 3 3 13 226 

 
1-Evergreen, 2- Evergreen disturbed, 3-Semi-evergreen, 4-Moist Deciduous, 5-Dry Deciduous, 6-Riparian, 8- Bamboo, 10-Scrub, 11-Thicket, 
12-Grassland, 13-Acacia, 14-Casurina, 17-Teak, 18-Areca, 19-Coconut, 20-Cashew, 22-Rubber, 24-Paddy, 26-Human habitation, 27-Unknwon 
1, 28-Disturbed semievergreen, 29-Unknown2, 31-Orchards 32 plantation, 33-mixed.  
 
Natural- 1,3,4,5, and 6 
Semi-natural-2,8,10,11, 12 and 28 
Plantation, cultivation and human habitation-13,14,17,18,19,20,22,24,26,27,29,31 and 33 
 
 
 
 
 
 
 
   



 14 

Table -3 Nasik 
 

Habitat Dry 
deciduous 

Moist 
deciduous 

Species richness (observed) 39 22 

Rarefied species richness at 119 31 21 

Endemic species 3 0 

Unique species 21 4 

Simpson's index 0.91 0.88 

Shannon's index 2.92 2.41 

Hill's N1 18.53 11.16 

Hill's N2 11.29 8.11 

Evenness 0.59 0.70 
 
 
 

 
Table-4  Kumta 

 

Habitat Semi 
Evergreen 

Scrub Teak Orchards Paddy Acacia 

Species richness 
(observed) 

44 45 24 37 24 35 

Rarefied species 
richness at 63 

35 34 23 30 22 30 

Endemic species 6 6 5 5 3 4 

Unique species 0 0 0 0 0 0 

Simpson's index 0.97 0.97 0.96 0.97 0.94 0.97 

Shannon's index 3.61 3.55 3.05 3.41 2.84 3.41 

Hill N1 37.08 34.92 21.12 30.28 17.17 30.38 

Hill's N2 35.53 30.15 23.52 30.52 15.38 35.92 

Evenness 0.96 0.86 1.12 1.01 0.89 1.19 
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Table-5. Alagarkoil 

 

Habitat Riparian Mixed 

Species richness 16 14 

Rarefied species 
richness 

15 13 

Endemic species 0 0 

Unique species 21 4 

Simpson's index 0.91 0.88 

Shannon's index 2.92 2.41 

Hill’s N1 18.53 11.16 

Hill's N2 11.29 8.11 

Evenness 0.59 0.70 
 
 
 
 

Table-6 Sringeri 
 

Habitat Evergreen Thicket Grassland Paddy Orchards Plantation 

Species richness 
(Observed) 

46 54 36 44 9 20 

Rarefied species 
richness at 16 

14 13 12 13 9 10 

Endemic species 5 7 2 3 1 2 

Unique species 6 3 7 5 0 1 

Simpson's index 0.93 0.91 0.89 0.93 0.91 0.82 

Shannon's index 3.15 2.97 2.73 3.04 2.05 2.19 

Hill’s N1 23.32 19.56 15.35 20.98 7.74 8.92 

Hill's N2 13.39 10.85 9.30 14.37 10.91 5.56 

Evenness 0.56 0.53 0.58 0.67 1.47 0.58 
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Table-7 Mala 
 

Habitat Evergreen Semi 
evergreen 

Riparian Scrub Thicket Casurina Hopea Areca Cashew Paddy Human 
habitation 

Mixed 

Species richness 35 49 31 31 41 14 31 22 31 31 14 31 

Rarefied species 
richness 30 

19 19 17 19 19 13 20 15 18 18 13 19 

Endemic species 4 8 4 3 5 2 4 2 5 4 2 3 

Unique species 1 4 3 1 1 0 0 1 0 0 0 0 

Simpson's index 0.94 0.92 0.91 0.94 0.92 0.91 0.95 0.91 0.92 0.91 0.86 0.94 

Shannon's index 3.06 3.08 2.81 2.99 3.02 2.37 3.10 2.56 2.90 2.83 2.20 3.01 

Hill N1 21.23 21.68 16.55 19.91 20.41 10.72 22.28 12.91 18.09 16.97 9.02 20.32 

Hill's N2 16.23 13.05 11.28 15.76 12.60 11.45 20.00 10.62 12.98 11.06 7.26 16.71 

Evenness 0.75 0.58 0.66 0.78 0.60 1.07 0.89 0.81 0.70 0.63 0.78 0.81 
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Table-8  Sullia 
 

Habitat Evergreen 
disturbed 

Riparian Moist 
deciduous 

Bamboo Areca Paddy Human 
habitation 

Unknown1 

Species richness 20 48 34 29 28 29 24 48 

Rarefied at 110 20 31 30 22 26 26 23 35 

Endemic species 2 4 2 5 6 2 1 5 

Unique species 0 4 2 2 3 1 1 2 

Simpson’s index 0.93 0.92 0.92 0.69 0.93 0.86 0.91 0.92 

Shannon’s index 2.74 3.00 2.95 1.93 2.87 2.57 2.71 3.04 

Hill’s N1 15.52 20.06 19.12 6.86 17.66 13.02 15.02 20.98 

Hill’s N2 14.36 12.53 12.39 3.24 14.19 7.09 10.62 12.18 

Evenness 0.92 0.61 0.63 0.38 0.79 0.51 0.69 0.56 
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Tabl- 9 Dhoni 
 

Habitat Evergreen Semi-
evergreen 

Moist 
deciduous 

Dry 
deciduous 

Riparian Teak Coconut Rubber Unknown1 Unknown2 

Species richness 81 52 50 24 49 42 15 31 23 13 

Rarefied at 56 33 27 28 22 28 29 15 21 19 13 

Endemic species 12 7 7 4 8 5 0 5 6 1 

Unique species 6 2 0 2 0 1 0 2 0 0 

Simpson's index 0.95 0.95 0.94 0.90 0.96 0.95 0.92 0.87 0.92 0.94 

Shannon's index 3.43 3.23 3.11 2.75 3.27 3.12 2.69 2.51 2.58 3.08 

Hill's N1 30.89 25.30 22.41 15.70 26.39 22.68 14.80 12.26 13.25 21.85 

Hill's N2 19.61 18.94 15.79 10.43 22.22 21.54 12.08 7.41 12.18 17.05 

Evenness 0.62 0.74 0.69 0.64 0.84 0.95 0.80 0.57 0.91 0.77 
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Table 10.  Muvattpuzha 
 

Habitat Semi 
evergreen 

Moist 
deciduous 

Scrub Teak Coconut Mixed 

Species richness  41 24 23 62 9 46 

Rarefied at 41 22 16 19 26 9 24 

Endemic species 7 4 4 7 1 5 

Unique species 1 1 1 15 0 7 

Simpson's index 0.92 0.85 0.91 0.95 0.85 0.94 

Shannon's index 3.00 2.37 2.67 3.44 1.95 3.21 

Hill's N1 20.13 10.68 14.51 31.31 7.04 24.85 

Hill's N2 12.06 6.80 11.34 19.96 6.51 17.09 

Evenness 0.58 0.60 0.77 0.63 0.91 0.67 
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Table-11. Distributional patterns and abundance of Western Ghats Butterfly species in various families 
 

Family   Number of habitats     Abundance   

Rank  1 2 3 4 5  0 1 2 3 4 5 

  1-6 7-12 13-18 19-24 >24  <10 10-50 51-100 101-150 151-200 200+ 

Hesperidae 23 18 5 0 0 0  14 8 1 0 0 0 

Lycaenidae 31 21 5 4 1 0  14 10 4 2 0 1 

Nymphalidae 71 35 16 11 8 1  22 25 9 4 4 7 

Papilionidae 19 9 2 7 1 0  6 4 2 3 2 2 

Pieridae 24 12 8 2 2 0  8 8 3 2 0 3 

Total 168 95 36 24 12 1  64 55 19 11 6 13 
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Figure 1. Butterfly species richness recorded by teachers and 
students in comparison with the Western Ghat pool
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Figure 2.  A comparison of Butterflies species recorded by 
investigators in Kerala with total species pool
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Figure 3. A comparison of Butterfly species richness recorded by 
investigators in Karnataka with total species pool   
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Figure 4. A comparison of Butterfly speices richness recorded 
by investigators in Tamil Nadu with total species pool
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Figure 5. A comparison of  Butterfly species richness 
recorded by investigators in Maharashtra with total species 

pool
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Dendrogram showing similarity in butterfly composition across LSE types
Single Linkage

Jaccard's similarity

Figure 6
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Figure 7. seasonality variations in butterfly species across various 
sites in W estern Ghats
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Dendrogram showing similarity in species composition across LSE types in Kumta
Single Linkage

Jaccard's similarity

Figure 8.
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Dendrogram showing similarity in species composition across LSEtypes in Sringeri

Single Linkage
Jaccard's similarity

Figure 9.
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Dendrogram showing similarity in species composition across LSE types in Mala
Single Linkage

Jaccard's similarity
Figure. 10
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Dendrogram showing similarity in species composition across LSE types in Sullia
Single Linkage

Jaccard's similarity
Figure. 11
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Dendrogram showing similarity in species composition acorss LSE types in Dhoni
Single Linkage

Jaccard's similarity
Figure. 12
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Dendrogram showing similarity in species composition acorss LSE types 
in Muvattpuzha

Single Linkage
Jaccard's similarity

Figure. 13
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Figure 14. Species accumulation curve for various sites in the 
Westren Ghats
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Figure 15. Familywise classification of butterfly species 
recorded in various sites in Western Ghats
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Fig A.  Rarefied species richness of various LSE types in Western 
Ghats
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CHECKLIST OF BUTTERFLY SPECIES RECORDED FROM VARIOUS SITES 
            
SlNo FAMILY NAME OF THE 

SPECIES/SITE 
Scientific Name/SITE 1 2 3 4 5 6 7 8 

            
I PAPILIONIDAE           
1  TAILED JAY Graphium agamemnon - + - + + + + + 
2  FIVE-BAR 

SWORDTAIL 
Graphium antiphates - - - + + + - + 

3  COMMON JAY Graphium doson + - - + - - - + 
4  SPOT SWORDTAIL Graphium nomius - - + - - - + - 
5  COMMON 

BLUEBOTTLE 
Graphium sarpedon - + - + + + + + 

6  COMMON ROSE Pachliopta aristolochiae + - - - + - + + 
7  CRIMSON ROSE Pachliopta hector - + - - + + + + 
8  MALABAR OR 

CEYLON ROSE 
Pachliopta pandiyana - + - + + - + + 

9  MALABAR BANDED 
PEACOCK 

Papilio budha - - - + + + + - 

10  COMMON MIME Papilio clytia + + - - + - + + 
11  COMMON BANDED 

PEACOCK 
Papilio crino - - + - + + + - 

12  LIME Papilio demoleus - + + + + + + - 
13  MALABAR RAVEN Papilio dravidarum - - - - + - - - 
14  RED HELEN Papilio helenus - + - + + + + + 
15  MALABAR BANDED 

SWALLOWTAIL 
Papilio liomedon - - - - - - - + 

16  PARIS PEACOCK Papilio paris - - - - - - + + 
17  BLUE MORMON Papilio polymnestor - + - + + + + + 
18  COMMON MORMON Papilio polytes - + + + + + + + 
19  SOUTHERN 

BIRDWING 
Troides minos - + - + + + + + 
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II PIERIDAE           
20  PIONEER OR CAPER 

WHITE 
Anaphaeis aurota + + - - + - + - 

21  COMMON 
ALBATROSS 

Appias albina - - - - + + + - 

22  PLAIN PUFFIN Appias indra + - - - - - - - 
23  CHOCOLATE 

ALBATROSS 
Appias lyncida - - - - - + + - 

24  COMMON EMIGRANT Catopsilia pomona + + + + + + + + 
25  MOTTLED EMIGRANT Catopsilia pyranthe - - - - + + + + 
26  LESSER GULL Cepora nadina - - - + - + - - 
27  COMMON GULL Cepora nerissa + - + + - - - + 
28  NILGIRI CLOUDED 

YELLOW 
Colias nilgiriensis - - - - - - + - 

29  CRIMSON TIP Colotis danae - + - + - + + - 
30  SMALL ORANGE TIP Colotis etrida - - - + - - - - 
31  PLAIN ORANGE TIP Colotis eucharis - - - - - - + - 
32  COMMON JEZEBEL Delias eucharis - - - + + + + + 
33  ONE-SPOT GRASS 

YELLOW 
Eurema andersoni - - - + - - - - 

34  THREE-SPOT GRASS 
YELLOW 

Eurema blanda - - - + + + + + 

35  SMALL GRASS 
YELLOW 

Eurema brigitta + - - - - - - - 

36  COMMON GRASS 
YELLOW 

Eurema hecabe + + - + + + + + 

37  SPOTLESS GRASS 
YELLOW 

Eurema laeta + - - - - - - - 

38  GREAT ORANGE TIP Hebomoia glaucippe - - - + + + + + 
39  WHITE ORANGE TIP Ixias marianne - + - - - - - - 
40  YELLOW ORANGE TIP Ixias pyrene - - - + - + + - 
41  PSYCHE Leptosia nina + - - - + + + + 
 
42 

 COMMON 
WANDERER 

Pareronia valeria  + - + - + + + - 
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43 PIERIDAE PAINTED SAWTOOTH Prioneris sita - - - - - + - - 
            
III NYMPHALIDAE           
44  TAWNY COSTER Acraea violae - + + + + - + + 
45  INDIAN FRITILLARY Argyreus hyperbius - + - - - - - - 
46  ANGLED CASTOR Ariadne ariadne - - - - - + - + 
47  COMMON CASTOR Ariadne merione + - + + + + + + 
48  COMMON SERGEANT Athyma perius + + - - - + + + 
49  STAFF SERGEANT Athyma selenophora - - - - - - + - 
50  JOKER Byblia ilithyia - - + - + + + - 
51  TAMIL LACEWING Cethosia nietneri - - - + - - + + 
52  TAWNY RAJAH Charaxes bernardus - - - - + - + - 
53  BLACK RAJAH Charaxes solon + - - - - - - - 
54  TAMIL YEOMAN Cirrochroa thais - - + - + + + + 
55  RUSTIC Cupha erymanthis - + - + + + + + 
56  PAINTED LADY Cynthia cardui + - - - - + + - 
57  COMMON MAP Cyrestis thyodamas - + - - - - - - 
58  PLAIN TIGER Danaus chrysippus + + - + + + + - 
59  STRIPED OR 

COMMON TIGER 
Danaus genutia + - - + + + + + 

60  REDSPOT DUKE Dolpha evelina - - - - - - + - 
61  COMMON PALMFLY Elymnias hypermenstra + - - + + + - + 
62  COMMON INDIAN 

CROW 
Euploea core + + - + + + + + 

63  DOUBLE-BRANDED 
CROW 

Euploea sylvester - + - + + - - - 

64  COMMON BARON Euthalia aconthea + - - + + + + - 
65  GAUDY BARON Euthalia lubentina - + - - - - - - 
66  BARONET OR RED 

BARON 
Euthalia nais + + - - - + - - 

67  GREAT EGGFLY Hypolimnas bolina - - - + + + + + 
68  DANAID EGGFLY Hypolimnas misippus - + - - + + + + 
69  MALABAR TREE 

NYMPH 
Idea malabarica - + - + + + + - 
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70 NYMPHALIDAE PEACOCK PANSY Junonia almana - + - + + - - - 
71  GREY PANSY Junonia atlites - + - + + + + + 
72  YELLOW PANSY Junonia hierta + - + + - + + + 
73  CHOCOLATE PANSY Junonia iphita + - - + + + + + 
74  LEMON PANSY Junonia lemonias + - - + + + + + 
75  BLUE PANSY Junonia orithya + + - + + - + - 
76  INDIAN BLUE 

OAKLEAF 
Kallima horsfieldi  + + - - - + + - 

77  BLUE ADMIRAL Kaniska canace - + - - - - + - 
78  COMMON 

TREEBROWN 
Lethe rohria + - - - - - + - 

79  COMMANDER Limenitis procris - - - + + + + + 
80  COMMON EVENING 

BROWN 
Melanitis leda + - + + + + + + 

81  DARK EVENING 
BROWN 

Melanitis pedima - + - - - - - - 

82  WHITEBAR 
BUSHBROWN 

Mycalesis anaxias - - - - - - + - 

83  DARK BRANDED 
BUSHBROWN 

Mycalesis mineus - + - + + + + + 

84  RED-DISK 
BUSHBROWN 

Mycalesis occulus - - - - - - + - 

85  GLADEYE 
BUSHBROWN 

Mycalesis patnia + + - - - - - - 

86  COMMON 
BUSHBROWN 

Mycalesis perseus - - - + + + + + 

87  TAMIL BUSHBROWN Mycalesis subdita - - - - - + + - 
88  COMMON SAILOR Neptis hylas + - + + + + + + 
89  YELLOW JACK 

SAILOR 
Neptis viraja - - - - - - - + 

90  NIGGER Orsotrianea medus - + - + + + + + 
91  COMMON LASCAR Pantoporia hordonia + - - - - + - + 
92  GLASSY TIGER Parantica aglea + + - + + + + + 
93  CLIPPER Parthenos sylvia - + - + + + + + 
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94 NYMPHALIDAE SMALL LEOPARD Phalanta alcippe - - - - + + + - 
95  COMMON LEOPARD Phalanta phalantha + + - + + + - + 
96  COMMON NAWAB Polyura athamas - - - + + - + + 
97  GREY COUNT Tanaecia lepidea + + - + + + + + 
98  BLUE TIGER Tirumala limniace + + + + + + + + 
99  DARK BLUE TIGER Tirumala septentrionis + + + + + + + + 
100  INDIAN RED ADMIRAL Vanessa indica - + - - - - + - 
101  CRUISER Vindula erota + - - + + + + - 
102  COMMON 

THREERING 
Ypthima asterope - + - + - - - + 

103  COMMON FIVERING Ypthima baldus - - - - + - + + 
104  WHITE OR CEYLON 

FOURRING 
Ypthima ceylonica - - - + - + - - 

105  COMMON FOURRING Ypthima huebneri + - - + + + + + 
106  BABY FIVERING Ypthima philomela - - - - + - - - 
107  TAMIL CATSEYE Zipoetis saitis - + - - - - - - 
            
IV LYCAENIDAE           
108  PLUM JUDY Abiasara echerius + - - + + - + + 
109  HAMPSON'S HEDGE 

BLUE 
Actolepis lilacea - - - - - + - - 

110  COMMON HEDGE 
BLUE 

Actolepis puspa - - - + + + + - 

111  WESTERN CENTAUR 
OAKBLUE 

Arhopala 
pseudocentaurus 

- - - - - - + - 

112  COMMON PIERROT Castalius rosimon + - - + + + + + 
113  COMMON IMPERIAL Cheritra freja - - - - - + - - 
114  LIME BLUE Chilades laius - - + - - - - - 
115  INDIAN SUNBEAM Curetis thetis + - - - - + - - 
116  GRAM BLUE Euchrysops cnejus - - + - - - - + 
117  INDIAN CUPID Everes lacturnus - + + + - + + - 
118  GRASS JEWEL Freyeria trochylus + - - + - - - - 
119  METALLIC CERULEAN Jamides alecto - - - - - - + - 
120  DARK CERULEAN Jamides bochus + - - - + + - + 
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121 LYCAENIDAE ZEBRA BLUE Leptotes plinius - - - - + - + - 
122  YAMFLY Loxura atymnus - - - + + - - + 
123  MALAYAN Magisba malaya - - + - - - + + 
124  QUAKER Neopithecops zalmora - - - - - - - + 
125  COMMON LINE BLUE Prosotas nora - - - + + - + - 
126  PALE GRASS BLUE Psuedozizeeria maha - - - + + + - + 
127  MONKEY PUZZLE Rathinda amor - + - - - - + - 
128  COMMON SILVERLINE Spindasis vulcanus - + - + - - + + 
129  RED PIERROT Talicada nyseus - + - + + + + - 
130  DARK PIERROT Tarucus ananda - - - + - + - - 
131  MANY-TAILED OAK 

BLUE 
Thaduka multicaudata - - - - - - - + 

132  FLUFFY TIT Zeltus amasa - + - - - - - - 
133  TINY GRASS BLUE Zizula hylax - - - - - - + - 
            
V HESPERIIDAE           
134  BUSH HOPPER Ampittia dioscorides - + - - - + + - 
135  BROWN AWL Badamia exclamationis - - - - - - + - 
136  BEVAN'S SWIFT Borbo bevani - + - + + - + + 
137  RICE SWIFT Borbo cinnara - - - - - - + - 
138  MALABAR SPOTTED 

FLAT 
Celaenorrhinus 
ambareesa 

- - - - - - + - 

139  COMMON SPOTTED 
FLAT 

Celaenorrhinus 
leucocera 

- - - + - - - - 

140  GIANT REDEYE Gangara thyrsis + + - - - - + - 
141  COMMON BANDED 

AWL 
Hasora chromus - - - - - + + - 

142  TREE FLITTER Hyarotis adrastus - - - - - - + - 
143  CHESTNUT BOB Iambrix salsala - - - - + + + + 
144  COMMON REDEYE Matapa aria - - - - + - - - 
145  RESTRICTED DEMON Notocrypta curvifascia - - - - - - + - 
146 
 
 

 CHESTNUT/BANDED 
ANGLE 

Odontoptilum angulata - + - + + - + - 
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147 HESPERIIDAE GOLDEN ANGLE Odontoptilum 
ransonnetti 

- - - - - - - + 

148  CONJOINED SWIFT 
OR GREAT SWIFT 

Pelopidas conjucta - - - - - + - - 

149  SMALL BRANDED 
SWIFT 

Pelopidas mathias - - - - + + - - 

150  COON Psolos fuligo + - + - + + + - 
151  FULVOUS PIED FLAT Psuedocoladenia dan - + - - - - - - 
152  COMMON SMALL 

FLAT 
Sarangesa dasahara - - - + - - - - 

153  INDIAN SKIPPER Spialia galba - + - - + + + + 
154  INDIAN PALM BOB Suastus gremius - + + + - - + - 
155  SUFFUSED SNOW 

FLAT 
Tagiades gana - - - - - + - - 

156  WATER SNOW FLAT Tagiades litigiosa - - - - - - - + 
157  DARK PALM DART Telicota ancilla - + - - + + - + 
158  GRASS DEMON Udaspes folus + - - - + - - - 
            
 Site Code           
 1- NASIK           
 2- KUMTA           
 3- ALAGARKOIL           
 4- SRINGERI           
 5- MALA           
 6- SULLIA           
 7- DHONI           
 8- MUVATTPUZHA           
            
Note: 10 species used for the data analysis were identified only up genus (crow, flat, swift etc.). 
These species are not listed above. 
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