
Virginia Commonwealth University Virginia Commonwealth University 

VCU Scholars Compass VCU Scholars Compass 

Biology and Medicine Through Mathematics 
Conference 2022 

May 18th, 11:30 AM - 12:00 PM 

Early signs of regime shift and population outbreak in a two-Early signs of regime shift and population outbreak in a two-

timescale predator-prey model. timescale predator-prey model. 

Susmita Sadhu Dr. 
Georgia College and State University, susmita.sadhu@gcsu.edu 

Follow this and additional works at: https://scholarscompass.vcu.edu/bamm 

 Part of the Life Sciences Commons, Medicine and Health Sciences Commons, and the Physical 

Sciences and Mathematics Commons 

https://scholarscompass.vcu.edu/bamm/2022/wed/11 

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at 
VCU Scholars Compass. It has been accepted for inclusion in Biology and Medicine Through Mathematics 
Conference by an authorized administrator of VCU Scholars Compass. For more information, please contact 
libcompass@vcu.edu. 

http://scholarscompass.vcu.edu/bamm/
http://scholarscompass.vcu.edu/bamm/
https://scholarscompass.vcu.edu/
https://scholarscompass.vcu.edu/bamm
https://scholarscompass.vcu.edu/bamm
https://scholarscompass.vcu.edu/bamm/2022
https://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2022%2Fwed%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1016?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2022%2Fwed%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/648?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2022%2Fwed%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/114?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2022%2Fwed%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/114?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2022%2Fwed%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu


Susmita Sadhu

Georgia College & State University

susmita.sadhu@gcsu.edu

Early signs of regime shift and population outbreak in a two-timescale predator-
prey model.

Abstract

A two-trophic ecosystem consisting of two species of predators competing for their common
prey with explicit interference competition is considered. With proper rescaling, the model
is written as a singularly perturbed system with fast prey dynamics and slow dynamics of
the predators. In a parameter regime near singular Hopf bifurcation, chaotic mixed-mode
oscillations (MMOs), featuring concatenation of small and large-amplitude oscillations, are
observed as long transients before the system approaches its asymptotic state to a Hopf limit
cycle. To analyze the dynamical cause that initiates a large amplitude oscillation, the model
is reduced to a suitable normal form near the singular-Hopf point. The analysis is then used
to (i) determine whether the system exhibits a major population outbreak and (ii) predict
the transition to the asymptotic state.
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