
Quiz	
	
Which	func%onal	response	is	
a	result	of	search	and	
handling	of	prey	by	
predators?	
(a),	(b),	or	(c)	

(a)	

(b)	

(c)	



Frequency	of	Cyclical	Dynamics	

From	Kendall	et	al.	
(1999)	Ecology	80:	
1789-1805.	
	
	
30%	of	long	term	
Mme	series	exhibit	
periodic	oscillaMons	
	



Predator-Prey	Dynamics	

ECOL	4000/6000	



Key	points	
•  Recall	two	sources	of	predator-prey	dynamics	
•  IdenMfy	basic	components	of	predator-prey	models	(births,	deaths,	

predaMon,	other	terms)	
•  Understand,	write	down,	sketch	funcMonal	responses	1,2,3	(recall	

sources	for	each	of	2	and	3)	
•  Understand/idenMfy	key	stabilizing	and	destabilizing	mechanisms	
•  Translate	predator-prey	dynamics	to	phase	plane	(and	vice-versa)	
•  Calculate	straigh]orward	coexistence	equilibria	
•  Sketch	null	clines	(ZNGIs)	for	key	models	
•  Populate	Jacobian	matrix	for	certain	predator-prey	models	(as	in	

lecture/reading)	
•  Understand	the	principle	of	linearizaMon	and	the	meaning	of	the	

zones	in	a	trace-determinant	map	
•  ArMculate	the	principle	of	the	‘paradox	of	enrichment)	



Predator-Prey	Dynamics	

•  A	ubiquitous	inter-
specific	interacMon	in	
nature	

•  A	building	block	for	
understanding	food	
webs	

•  An	explanaMon	for	
cyclical	populaMon	
dynamics	

Hare-Lynx	pelts	from	the	
Hudson’s	Bay	Co.	





Hare-Lynx	Dynamics	in	Canada	















Step	1:	Find	equilibria	





Is	this	cycle	stable?	









Predator:	SMnkbug	
(Podisus	maculiventris)		

Type	II	FuncMonal	Response	

Prey:	Mexican	Bean	Beetle	
(Epilachna	varives%s	)	



Type	II	FuncMonal	Response	



Type	III	FuncMonal	Response	

Asellus	aqua%cus	

Cloeon	dipterum	



(Type	II	funcMonal	response)	

Effect	of	Type	II	funcMonal	response	is	destabilizing	













Exhibits	Damped	OscillaMons	



Or,	Persistent	Cycles	



The	Paradox	of	Enrichment	



Conclusions	

•  Periodic	populaMon	dynamics	are	common		
•  Periodicity	appears	most	frequently	among	pairs	
of	antagonisMcally	interacMng	species	

•  AntagonisMc	interacMons	(i.e.,	predator-prey)	are	
not	sufficient	to	explain	persistence,	however,	as	
revealed	by	the	neutral	stability	of	the	Lotka-
Volterra	model	

•  Persistent	periodic	dynamics	appear	to	result	
from	the	addiMon	of	both	stabilizing	and	
destabilizing	mechanisms	


