
Azmy Ackleh
Jacoby Carter
Susan Mopper

NSF Undergraduate Biomathematics 
Fellowship Program

University of Louisiana, Lafayette



Every attempt to employ mathematical 
methods in the study of biological 
questions must be considered profoundly 
irrational and contrary to the spirit of 
biology.  If mathematical analysis should 
ever hold a prominent place in biology-an 
aberration which is happily almost 
impossible – it would occasion a rapid and 
widespread degeneration of that science.

Auguste Comte
(1798-1857)



Two Year Program
Curriculum Development

• MATH 300 - Calculus II for the Biological Sciences (3 cr)
Definitions, properties, and applications of derivatives and 
integrals with emphasis on applications in the biological 
sciences. 

• MATH 451 - Biomathematics I (3 cr) Development and analysis 
of discrete-time mathematical models in biology. 

• MATH 452 - Biomathematics II (3 cr) Development and analysis 
of continuous-time mathematical models in biology. 

• BIOL 307 - Field Techniques (3 cr) Principals and techniques of 
field research involving plant and animal populations. 

• BIOL 427 - Experimental Design and Analysis Seminar (1 cr) 
Fundamentals of designing and implementing field experiments. 

• BIOL 428 - The History of Ecological Modeling Seminar (1 cr)
The historical context of modeling and applications of 
mathematical models to ecological questions. 
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UBM Group A

Picture Taken at the USGS NWRC



UBM Groups B and C
Picture Taken at CEET



UBM Graduates - UL Lafayette

Claire Pettit  2005-2007
2007 Outstanding Undergraduate
2007 Second Prize Poster, SEEC

Math Gifted Program, LHS

Jay Monte  2005-2007
2007 Second Prize Poster, SEEC

Math Graduate Student, UL Lafayette

Lanminh Pham  2003-2005
2005 Outstanding Undergraduate

Medical School Student, LSU

Seth Boudreaux  2003-2005
Biomedical Research Graduate 
Student, Baylor Medical Center

Sam Karhbet 2003-2005
2006 Second Prize Talk, MAA

Math Graduate Student, UL Lafayette

Rebecca Price  2003-2004
2005 Outstanding Undergraduate

MBA Student, UL Lafayette



The UBM B Group poster
won second prize

at the
Southeastern Ecology and Evolution Conference in Orlando 

Florida March 2007



Frogs Research Project 
NWRC/NMFC Complex Study Site

Green Treefrog
(Hyla cinerea)



As part of providing pratical field 
research experience we emphasize:

• Teamwork 
• Problem solving in methodological 

approach 
• Ethical field research 
• Safety Processes 
• Focusing on the problem at hand without 

losing sight of the big picture 



Field and Office Photos



Population Estimates 2004-2005 [Aligned Dates]
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Discrete-Time Model
Compartmental Diagram
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Discrete-Time Mathematical Model

Js

Jg is the fraction of juveniles that 
metamorphose into non-
breeders in one week 

Ng is the fraction of non-breeders 
that become breeders in 
one week

is the fraction of juveniles 
that survive each week

is the total number 
of adult frogs at time t

tb is the birth rate, such that
bt=b>0, for 26 weeks (March-August)
and bt=0, otherwise
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are the fractions of 
surviving 
non-breeding adults 

and breeding adults per week, 
respectively



Parameter Estimation

• We use a least-squares approach to estimate 
the parameters from the population estimates 
obtained from field data. 

• In particular we minimize the following function 
least-squares function L: 
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A STELLA Frog Population Model for the NWRC



UBM Group B Iris Project
Salinity stress in wetland plants



Center for Ecology & Environmental
Technology

Main Building:  laboratories, classroom, computer lab, dormitory

Exterior facilities:  greenhouse, open fields, experimental gardens,  boats



University of Louisiana
2007 Outstanding 

Undergraduate
Claire Pettit, UBM B Student



UBM Groups B and C
BIOL 307 Field Techniques course



Issues 
addressed by 
UBM students

1. Plant responses to salt stress
2. Invasive species

3. Modeling population dynamics of 
native and invasive species

Iris hexagona
(native)

Iris pseudacorus
(invasive)



White Lake, April 14, 2006
(Post-Hurricane)White Lake, April 14, 2007

Hurricane Rita
September 25, 2005

White Lake, April 2005
(Pre-Hurricane)

UBM students investigate how extreme events such as 
hurricanes impact plant and animal populations



Iris life cycle 
model and 
transition 
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native

invasive

native invasive

invasivenative

Model Parameters
Native and Invasive Iris

native

No. seeds per plant  = 117

invasive

No. seeds per plant = 276

Sexual 
Structures

20%

Foliage
12%

Roots
31%

Rhizomes
37%

Iris hexagona
(native)

Iris pseudacorus
(invasive)



The invasive species 
will out-compete the 
native in freshwater 
habitats.

The native species will 
dominate in habitats 
exposed to salt.

Model Predictions
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S a l t w a t e r - c o m p e t i t i o n
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