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Abstract 
 On June 4, 2010 an experiment regarding butterfly behavioral patterns was 
conducted in the state of Karnataka, South India. The experiment attempted to test the 
hypothesis that if butterflies are observed when landing on Lantana camara plants with 
blossoms at various heights, then small butterfly species will land lower on the plant and 
large butterfly species will land near the top. Through observational data collection and 
statistical analysis the hypothesis was proven correct and future studies were proposed.  
 

Introduction 
 
Insects account for some of the smallest and most populous organisms on earth. 
They inhabit every continent and come in a wide variety of shapes and sizes; these 
qualities along with their ability to adapt to changing environments around the 
world make insects optimal research specimens. Butterflies in particular are crucial 
members of ecosystems; acting as pollinators, which plants and animals alike 
depend on for survival. The fragility of these creatures makes them excellent 
indicators of environmental degradation, especially in the areas of climate change 
and urbanization (pers. comm. Dr. Aravind Madhyastha). 
 In order for questions of such large magnitude to be addressed, the basic 
behaviors and anatomy of a species must first be understood. A key component of 
butterfly behavior includes the height at which they tend to fly and land on plants. The 
following experiment attempts to explore the relationship between the relative sizes of 
butterfly species and the height at which they land on Lantana camara plants. This 
study tests the hypothesis that small butterfly species will land lower on the plant and 
large species will land at or near the top of Lantana camara plants.  
 

Methods 
 
The experiment was conducted at a site in forest trails campgrounds, adjacent to 
Bannerghetta National Park in Karnataka, South India on June 4, 2010. Lantana 
camara is an invasive plant species from Central America, which has become 
abundant in India since its introduction. During preliminary transect walks 
numerous butterflies were observed landing and feeding on Lantana camara, 
therefore it was selected as the plant species to be observed. Two sites for data 
collection were identified at N 12o  43.189I , E 077o 33.488I (site 1) and N 12o 43.195I 

, E 077o 33.533I (site 2). The sites were located between the tents of the campground 



and a palm tree plantation in a scrub forest area with dense weed, shrub, herb, and 
grass species. The sites were specifically chosen based on the presence of similarly 
sized clusters of Lantana camara plants in full bloom and reaching heights over 
60cm tall. The plants were stratified into three levels; 0-30cm, 30-60cm, and 60cm 
and above. The researcher monitored each site for one hour with thirty minutes in 
between each session. Butterfly landings were recorded as landing on either the 
leaves or blossoms of the plant. The butterfly species were identified1,2 as well as the 
time of landing, location, height at which they landed on the plant, and number of 
individuals present. Site 1 was observed in late morning from 10:30am to 11:30am 
and site 2 was observed from 12:00pm to 1:00pm in the afternoon. The weather on 
June 4, 2010 was sunny and approximately 35 degrees Celsius; the conditions led to 
an increase in butterfly activity (pers. comm. Dr. Aravind Madhyastha). 
 

Results and Discussion       
 
A triple bar graph (Figure 1) was constructed to visually represent the relationship 
between the numbers of butterfly landings, height at which they landed and the relative 
sizes of the butterfly species. Figure 1 shows a strong direct relationship between 
butterfly size and landing height. The three size categories used to organize the butterfly 
species were based on a wingspan comparison to average palm size.2 The small species; 
Grass Yellow, Leopard, Pale Grass Blue and White Orange Tip all have wingspans that fit 
within average palms’ width. The medium species; Common Sergeant and Immigrant 
have wingspans that are equal to palm width. The large species; Striped Tiger, Common 
Lime, Great Orange Tip, Common Crow, Blue Tiger, Common Mormon and Crimson Rose 
all have wingspans and swallowtails larger than palms’ width.  
 
 



The Shannon diversity index1 (Table 1) formula –Σpi(log Pi) was used to calculate the 
biodiversity of butterfly species in each site. The Shannon diversity for site 1 was .943 and .971 
for site 2, which indicate that there are high biodiversity levels in both areas (Appendix 1).  
 
Jaccard’s Index was used to quantify the similarities between the two sites and revealed that 
77% of the species observed were common to both sites.  

Jaccard’s Index  
 

CJ= J/(a+b-J) 
CJ= 10/(11+12-10) 
CJ= 0.77 meaning 77% of species are common to both sites 

 
The two sites were observed at different times of day as a result of researcher limitations, 
which could have caused error in the data. The study would be more complete if greater than 
two sites were examined at the same. The results indicated that smaller butterflies landed at 
lower heights on Lantana camara, while larger ones landed higher. It is possible that feeding 
butterflies are more likely to pollinate than non-feeding because they are more likely to pick up 
pollen when perched directly on the flower. If this were accurate than the large butterfly 
species landing  
 
 
60cm and above would be doing most of the pollination for taller plant species while small 
butterflies mostly pollinate shorter plant species. 
 

 

Shannon Diversity Index (Appendix 1) Formula: H1s-ΣPi(logPi) 

 
 

Data: Number of butterflies sighted in each site 

SPECIES SITE 1 SITE 2 

Striped Tiger 0 2 

Common Lime 3 2 

Great Orange Tip 4 1 

Common Crow 2 1 

Blue Tiger 3 6 

Crimson Rose 2 5 

Common Mormon 1 1 

Common Sergeant 0 1 

Immigrant 10 6 

Grass Yellow 5 9 

Leopard 1 4 

Pale Grass Blue 2 4 

White Orange Tip 2 0 

                   Richness:   Site 1:  11; Site 2: 12               Abundance: Site 1: 35; Site 2: 42 

 

 



Pi: 

Site 1 Site 2 

0/35= 0 2/42=0.048 

3/35= 0.086 2/42=0.048 

4/35= 0.114 1/42=0.024 

2/35=0.057 1/42=0.024 

3/35=0.086 6/42=0.143 

2/35=0.057 5/42=0.119 

1/35=0.029 1/42= 0.024 

0/35=0 1/42=0.024 

10/35=0.286 6/42=0.143 

5/35=0.143 9/42=0.214 

1/35=0.029 4/42=0.095 

2/35=0.057 4/42=0.095 

2/35=0.057 0/42=0 

 

Log Pi: 

Site 1 Site 2 

(0)(0)= 0 (-1.319)(0.048)= -0.063 

(-1.066)(0.086)= -0.092 (-1.319)(0.048)= -0.063 

(-0.943)(0.114)= -0.108 (-1.620)(0.024)= -0.039 

(-1.244)(0.057)= -0.071 (-1.620)(0.024)= -0.039 

(-1.066)(0.086)= -0.092 (-0.845)(0.143)= -0.121 

(-1.244)(0.057)= -0.071 (-0.924)(0.119)= -0.110 

(-1.538)(0.029)= -0.045 (-1.620)(0.024)= -0.039 

(0)(0)= 0 (-1.620)(0.024)= -0.039 

(-0.544)(0.286)= -0.156 (-0.845)(0.143)= -0.121 

(-0.845)(0.143)= -0.121 (-0.670)(0.214)= -0.143 

(-1.538)(0.029)= -0.045 (-1.022)(0.095)= -0.097 

(-1.244)(0.057)= -0.071 (-1.022)(0.095)= -0.097 

(-1.244)(0.057)= -0.071 (0)(0)=0 

 

H
1 
= Site 1: -1(-0.943)= .943    H

1 = 
Site 2: -1(-0.971)= .971 

 

 

 

Conclusion 
 In conclusion there is a strong direct relationship between butterfly size and landing 
height: larger butterflies land on greater heights. It would be beneficial in future studies to 
examine various types of plant species and the butterfly species that feed on them to get a 
better idea of which plants are pollinated by specific types of butterflies.  
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