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Abstract – Amphibians, especially the Skitter frog (Euphlyctis cyanophlyctis), are known 
to be highly territorial2,3. Given this territorial nature, adult amphibians (especially males) 
should require a given amount of territory within a particular area. A slight correlation 
was found between the size of the inhabited pool and the number of inhabitants. An 
increase in the number of adult amphibians counted in the study area was found during 
the day, as opposed to lower numbers observed at night. 
 
Introduction – This study of density and distribution of adult amphibians in ephemeral 
pools took place in Karnataka India on Forest Trails large rocky hill on the evening of 
June 3rd, 2010 and the late morning of June 4th, 2010. The hypothesis I attempted to test 
was that amphibian density increases with pool size. The backing for this hypothesis 
comes from the idea that adult amphibians require a certain amount of space/territory for 
breeding and feeding1.  
 
Methods – This study was replicated at two separate times of the day; evening (9:35pm) 
and late morning (10:30am). Each pool was selected based on the criteria of having at 
least one adult amphibian present at night. Each pool varied in its circumference, depth, 
and distance from the main pool. Each pool’s circumference was measured walking its 
perimeter toe-to-heel and counting the number of shoe lengths required to walk around 
the pool’s edge. The number of shoe lengths was converted into meters by measuring the 
length of the shoe used in cm, multiplying that number the number of shoes lengths 
counted while measuring pool circumference, and dividing that product by 100. The 
depth of the pools was measured with a stick notched at 10cm interval, which was placed 
at the deepest accessible portion of the pond. Using the formula for circumference (= 2r) 
and solving for r (radius) allows you to plug that value (r) into the area formula (area = 
r2). This calculated area can then be multiplied by ½ the measured depth to arrive at an 
appropriate measure of volume (as recommended by Dr. Tiwari). Density of adult 
amphibians was measured by recording the number of individuals in the pool and within 
½ meter of its edge. Continued observation in case of appearance of new individuals 
lasted less than 5 minutes per pool. All data was collected on the rocky outcrop on top of 
the hill at Forest Trails in Karnataka, India within 142m of the main (biggest) pool. A 
headlamp was used to collect data at night. Pools were observed in no specific order. 
Amphibians (adults) were grouped into categories and differences in species were not 
taken into account for simplicity. (See Map 1). 
 
Data – Pool 1, considered the “main pool”, was found to be 108cm in depth, 138.8m in 
circumference, and 11.89m3 in volume. It was found to contain 54 a.a. (adult amphibians) 
at night and 29 a.a. during the day for an average of 41.5 a.a. Pool 2 was found to be 
20cm in depth, 17.92m in circumference, and 0.29m3 in volume. It was found to contain 
3 a.a. at night and 8 a.a. during the day for an average of 5.5 a.a. Pool 3 was found to be 
26cm in depth, 11.52m in circumferences, and 0.18m3 in volume. It was found to contain 
3 a.a. at nigh, and 1 a.a. during the day for an average of 2 a.a. Pool 4 was found to be 
27cm in depth, 6.08m in circumference, and 0.13m3 in volume. It was found to contain 3 
a.a. at night and 6 a.a. during the day for an average of 4.5 a.a. Pool 5 was found to be 
26cm in depth, 6.08m in circumference and 0.13m3 in volume. It was found to contain 3 
a.a. at night and 6 a.a. during the day for an average of 4.5 a.a. Pool 6 was found to be 



22cm in depth, 13.12m in circumference, and 0.23m3 in volume. It was found to contain 
3 a.a. at night and 3 a.a. during the day for an average of 3 a.a.  
 

Collection 
Time Pool # 

Pool 
Circumference 

# of Adult 
Indiv. In 
Pool 

# of adult 
indiv. 
Within 
1/2m of 
pool 

Distance 
from Main 
Pool 

9:35 PM 1 108 cm 51 3 - 
9:35 PM 2 20 cm 3 0 18 steps 
9:35 PM 3 26 cm 3 1 84 steps 
9:35 PM 4 27 cm 3 0 31 steps 
9:35 PM 5 26 cm 3 0 242 steps 
9:35 PM 6 22 cm 3 2 442 steps 

            
10:30 AM 1   29 0   
10:30 AM 2   8 0   
10:30 AM 3   1 0   
10:30 AM 4   6 0   
10:30 AM 5   6 0   
10:30 AM 6   3 0   

 
Conclusion – Given the sample size, no true correlation between pool size and density of 
adult amphibians can be made. Only by excluding one or two of the pools can the 
hypothesis be accepted. By excluding pools 6 and 3, the two most intermediate pools (in 
size), a direct correlation between increasing pool size and increasing density of adult 
amphibians can be made., and therefore the hypothesis can be accepted. If truly 
intermediate pool sizes (between Pool 1 and Pool 2) existed in the study area, a trend in 
line with the hypothesis may have been found. An increase in density of adult amphibians 
inhabiting the smaller pools (Pools 2-6) during the day and a decrease during the night 
was found (see Graph #3 and Graph #6). The largest pool, Pool 1, gave opposite results 
see Graph #2). 
 
Discussion – Small sample size was the main problem/limitation of this study. More 
intermediate pools (volume between .29m3 and 11.89m3) were not available in the study 
area and may have helped to better test the hypothesis (see Graph #1 and Graph #6). 
Further repetitions of this study might also help. Pools 3 and 6 may be considered outliers 
because their a.a. density did not match the trend line set by the other pools (see Graph 
#2). A greater number of adult amphibians were counted at night. This can be potentially 
explained by the animals increased mobility at night due to searching for mates, food, and 
a decreased risk of desiccation at night2. During the hours of daylight amphibians have a 
high risk of desiccation because of the sun and heat, so movement between pools a 
crossed dry land would be difficult, so they are confined to their pools. Mating and 
feeding, which both often occur after the sun sets, increase the movement between and 
among pools1. These factors may have been the cause of fewer adult amphibians found in 
the pools at night as opposed to day (see Graph #2).  
 



 
 
The backing for the main hypothesis of this paper (increasing pool size is directly 
correlated with increasing density of adult amphibians) comes from the idea that frogs are 
highly territorial1. Theoretically, if a pool is big, it will have more adult amphibian (high 
density). If a pool is small, it will have less area, less available territories, and therefore 
less adult amphibians. This can be demonstrated by comparing the largest (Pool 1) and 
smallest (Pool 5) pools. Pool 1 has a volume of 11.89m3 and an average density of 41.5 
a.a., Whereas Pool 5 has a volume of 0.13m3 and an average density of  4.5 a.a. Pool 1 
has about 90 times more volume and about 9 times the number of adult amphibians as 
Pool 5 (see Graph#1). More of this same correlation can be found in the data, but a larger 
sample size and more trails would be needed before the hypothesis could truly be 
accepted.  
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