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In order to learn more about how evolution 
can lead to the survival of a species, the body 

shape of Poecilia reticulata was studied before 
and after a major flood. The body shapes of 
the surviving individuals were compared to 

that of those that did not survive this flash 
flood. P. reticulata were collected from four 

rivers (ULL, TAY, CAI and LLJ) and 
photographed in order to carry out 
landmarking of each individual. Landmarks 

were placed on 11 distinct locations for all 
specimen and then compared using digital 

software. The body characteristics of fish that 
were present prior to the flood, in August, 
were compared to the characteristics of the 

fish that survived the flood, in September. It 
was concluded that the mortality rates were 

selective based on overall shape, yet varied 
based on the river location and with gender. 
Overall shape was statistically different 

between the August and September groups in 
a multivariate analysis. A unique finding was 

that selection favored a downwardly curved 
body for all combinations of gender and river 
population, except for the females studied in 

the ULL river. This data can be applied to 
studying natural disasters and how evolution 

can aid in the survival of species. It can also 
be used to further the study done on survival 
rates of this species in both the wet and dry 

seasons. 

Abstract

Objectives

! Photographs were taken of individuals in 
each of the river sample locations (ULL, TAY, 

CAI, and LLJ) and compiled into data bases 
to be analyzed in the lab. 

! Photographs from the month before the 

flood, August, and photos from the month 
after the flood, September, were used 
selected for study.

! Using a computer program, landmarks were 

placed in 11 specific locations around the 
body of each specimen from both months. 

! Statistical analysis (MANOVA) was 

performed to determine the significance of 
body shape in which individuals survived the 

flood. The body axes were compared. 

! Statistical data was then compared based on 
gender of the individuals to draw more 

conclusions. 

Methods

Male Poecilia reticulata Results:

! Survival rates after the flood varied based 
on location: TAY was 10%, ULL was 55%, 

CAI was 60% and LLJ was 80%. LLJ was not 
used for analysis due to the high survival 
rate. 

! There was significant shape difference at all 
sites between the fish measured in August 
and the fish from September. 

! The strongest example of shape dependent 

selection was seen in ULL, as seen in Figures 
1 and 4. 

! Selection favored various body shapes at the 

different locations. A downwardly curved 
body was favored at all three sites. A small 
head was favored at TAY and ULL yet a 

larger head was favored at CAI. 

Results Results

Female Poecilia reticulata Results

! Survival rates after the flood varied based 
on location as well: TAY was 10%, ULL was 

55%, CAI was 60% and LLJ was 75%. LLJ 
was not used for analysis due to the high 
survival rate. 

! A downwardly curved body was favored for 
TAY and CAI just as for the males. 

! As opposed to the males, a upwardly curved 
body was favored for females in ULL.

! Like the males, a smaller head was favored 

for TAY and ULL while the larger head was 
favored in CAI.

Discussion
! Mortality was directly selective based on 

overall body shape, however there is 

weakness in the selectivity of individual 
shapes.

! Body shape analysis was performed using 
computer programing and individual 

placement of the landmarks. The variation of 
technique between researchers could lead to 

some discrepancies in the results.

! Mortality rates in TAY were exceptionally 
high, therefore more analysis of how the 

flood affected individual populations would 
be beneficial to observe. 

! For further investigation it would be 
advantageous to compare the mortality 

rates to those observed in the wet and dry 
seasons to determine if there is a 

connection. 
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! The main objective was to determine if different body 

shapes or genders of Poecilia reticulata presented 

biological advantages when combating the 

environmental stress of a major flood.

! The study aimed to observe survival rates in each 

location and use this to draw conclusions on 

evolutionary changes over time. 
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Results
Shape	Axis	Comparison	for	Males	at	ULL

Figure	1	Shape	data	analysis	for	male	individuals	tested	in	August	

and	September	from	ULL.	Data	axis	shifted	by	1	standard	

deviation.	Selection	intensity	value	is	1.08.	

Shape	Axis	Comparison	for	Males	at	TAY

Figure	2	Shape	data	analysis	for	male	individuals	tested	in	August	

and	September	from	TAY.	Data	axis	shifted	by	1/5	of	a	standard	

deviation.	Selection	intensity	value	is	-0.21.	

Shape	Axis	Comparison	for	Females	at	CAI

Figure	3	Shape	data	analysis	for	female	individuals	tested	in	

August	and	September	from	CAI	river.	Selection	intensity	value	is	

-0.55.	

Shape	Axis	Comparison	for	Females	at	ULL

Figure	4 Shape	data	analysis	for	female	individuals	tested	in	

August	and	September	from	CAI	river.	Selection	intensity	value	is		

-3.26.
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