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Education
• Leaving	Certificate	(Irish,	English,	Maths,	

Biology,	Chemistry,	Geography,	French)
• BSc	(Hons)	Zoology,	National	University	of	

Ireland,	Galway
– The	hair	tube	analysis	and	supplementary	feeding	

of	red	squirrels	(Sciurus vulgaris)	 in	Portumna
Forest	Park,	Co.	Galway

• PhD,	NUIG
– Population	Dynamics	of	Small	Mammals	in	the	

West	of	Ireland:	Implications	of	Hill	Sheep	Activity	
and	Habitat





• Ireland
– Implications	of	habitat	and	sheep	grazing	on	ecology	of	small	

mammals
• California

– Effectiveness	of	rodenticides	for	managing	invasive	roof	rats	and	
native	deer	mice	in	orchards

• United	Kingdom
– Stability	of	within-host–parasite	communities	in	a	wild	mammal	

system
• Southeast	Asia

– Interactions	of	rodents	and	weeds	in	lowland	rice	cropping	systems



What’s	a	vertebrate?
noun	
any	chordate	animal	of	the	subphylum	
Vertebrata,	characterized	by	a	bony	or	
cartilaginous	skeleton	and	a	well-
developed	brain:	the	group	contains	fishes,	
amphibians,	 reptiles,	birds,	and	mammals



What’s	a	pest?
noun	
a	person	or	thing	that	annoys,	esp by	
imposing	 itself	when	it	is	not	wanted;	
nuisance	

any	organism	that	damages	crops,	injures	
or	irritates	livestock	or	man,	or	reduces	the	
fertility	of	land	

(rare)	an	epidemic	disease	or	pestilence	



Rodents



Feral	animals



Carnivores



Other????



• Rodents	and	other	vertebrate	pests	can	damage
– Buildings	and	structures
– Landscapes
– Crops
– Food
– Clothing
– Documents	
– Electrical	wires/boxes

Why	do	we	control	vertebrate	pests?





• It	is	estimated	
that	rodents	
cause	128,000	
house	fires	a	
year!











Raccoon	proof	trash	cans



Why	do	we	control	vertebrate	pests?

• Disease
– Rat	bite	fever

• 4,000	people	a	year,	mostly	young	
children.

• Asthma
– Urine,	saliva	and	dander	of	rats	and	
mice	can	trigger	asthma	attacks

• Salmonella



Disease
Photograph	courtesy	of	Rex	Baker









My	door	is	
always	open	
but……..



It	is	against	the	law	to	feed	wildlife!



What	about	birds	and	bird	feeders?



It	is	illegal	to	translocate	wildlife



Fish	and	Game	Code	§465.5	(g)(1)

“ Immediate	Dispatch	or	Release.	All	furbearing	and	nongame	mammals	
that	are	legal	to	trap	must	be	immediately	killed	or	released.	Unless	
released,	trapped	animals	shall	be	killed	by	shooting	where	local	
ordinances,	landowners,	and	safety	permit.	This	regulation	does	not	
prohibit	employees	of	federal,	state,	or	local	government	 from	using	
chemical	euthanasia	 to	dispatch	trapped	animals.”



It	is	illegal	to	drown	wildlife

Section	4004	(g)	Fish	and	Game	Code

“Kill	any	trapped	mammal	in	accordance	with	this	
section	by	intentional	 drowning,	injection	with	any	
chemical	not	sold	for	the	purpose	of	euthanizing	
animals,	or	thoracic	compression,	commonly	known	as	
chest	crushing.	This	subdivision	shall	not	be	construed	
to	prohibit	the	use	of	lawfully	set	conibear traps	set	
partially	or	wholly	submerged	in	water	for	beaver	or	
muskrat	or	the	use	of	lawfully	set	colony	traps	set	in	
water	for	muskrat”



Cruelty	to	animals

.....cruelly	beats,	mutilates,	or	cruelly	kills	any	animal….



Vertebrate	Pests	and	IPM

• Identification
• Damage
• Biology	

• Management
– Exclusion
– Sanitation
– Repellents
– Trapping
– Toxic	baits	
– Fumigants



Identification

• Know	your	pest
• You	can’t	manage	what	you	can’t	measure



Damage



Damage



Damage



Damage



Biology

• Activity
– Active	night	or	day

• Niche	level
• Neophobic
• Life	cycle
• Diet



California	ground	
squirrel



Management

Exclusion

Sanitation

Repellents

Toxic	baits

Trapping

Fumigation



Why	to	find	all	this	information???

IPM	Pest	Notes
Know	your	pest



What	is	missing?

• Feral	cats
• Canada	geese
• Seagulls
• Wild	turkey
• Information	on	diseases	of	
commensal	pests



Vertebrate	pests	in	San	Diego	County

• Rats	and	mice
• Gophers



Rats	and	mice



Why	do	we	control	rodents?
• Damage	(home	and	
landscapes)

• Disease
• Image	and	fear





What	aspects	of	rodent	biology	make		them		so	
successful	and	difficult	to	control?

• Adaptability
• Diet
• Size
• Reproduction
• Behavior



• Roof	rat		is	slightly	less	
prolific	than	the	Norway	rat

• Sexually	mature	at	12	
weeks

• 5-8	young
• Adults	live	for	5-18	months

Reproduction- Why	are	rodents	so	successful?



Reproduction
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• One	rat
– Breeds	4	times	in	a	year	having	
about	8	pups	per	litter
• 4	x	8=	32

– 50%	are	female	and	breed	only	once	a	
year
» 8	pups	by	four	females/litter

• 8	x	4	x	4
• Plus	the	original	32	rats

160	rats!





“Biowars”
Using	biology	to	help	control	

commensal	rodents


