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Sustainable Forest 
Management 

Anthropogenic	disturbances	have	
altered	wildlife	habitat	
	
Habitat	management	is	used	to	
conciliate	human	development	and	
wildlife	conservation	targets	



Boreal	caribou	are	a	
solitary	animals	that	
require	large	areas	of	
continuous	old-growth	
boreal	forest	
	
Anthropogenic	
disturbance	has	been	
linked	to	extirpation	
from	their	historic	range	



Map	altered	from	Schaefer	2003	
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Caribou	can	be	completely	extirpated	
from	a	harvested	region	within	20	years	

(Vors	et	al.,	2007)	



Pre-Guidelines	Landscape	
Anticipated	Post-

Guidelines	Landscape	

Characterised	by	small,	un-complex	cut	blocks	
spread	across	the	landscape	

Characterised	by	larger	cut	blocks	aggregated	
on	the	landscape	with	high	levels	of	shape	
complexity	including	insular	patches	



	 Study	Objective:	Assess	the	relationship	between	large	scale	patterns	in	
forest	harvesting	and	caribou	spatial	behaviours	over	a	20-year	period,	
spanning	a	change	in	forest	management	intended	to	protect	caribou	
habitat.	

	 Questions:	
	 (1)	How	have	forest	harvest	patterns	changed	in	eastern	and	western	
Ontario?	
	 (2)	How	have	the	relationships	between	caribou	spatial	behaviours	and	
forest	harvest	changed	following	a	shift	in	forest	management	intended	to	
protect	caribou	habitat	

Donovan,	V.	M.,	Brown,	G.	S.,	&	Mallory,	F.	F.	(2017).	The	impacts	of	forest	management	strategies	for	woodland	caribou	vary	across	biogeographic	
gradients.	PLOS	ONE,	12(2),	e0170759.		



Harvest	polygons	were	
collected	between	1991	
and	2011	
	
Data	was	collected	for	184	
female	caribou	in	Eastern	
and	western	Ontario	
between	1995	and	2013	
	
Caribou	data	was	divided	
into	pre-	and	post-	
guideline	time	periods	



(1) How have forest harvest patterns changed in eastern 
and western Ontario? 

chatt.hdsb.ca	



	 Landscape	Metrics	

• Total	area	harvested	
		

• Mean	patch	size	

• 	Patch	aggregation	
(Clumpiness	Index)	



•  Declines	in	forest	harvesting	in	
both	eastern	and	western	
Ontario	

•  Declines	align	with	global	
recession,	the	US	housing	
market	crash,	and	the	2006	
Softwood	Lumber	Agreement	
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In	summary...	
	
•  Caribou	were	exposed	to	less	harvesting	

following	guideline	release	

•  Caribou	were	likely	exposed	to	more	
fragmented	spatial	configurations	of	
harvests	



(2) How have the relationships between caribou spatial 
behaviours and forest harvest changed? 

Photo	Credit:	Dr.	Glen	S.	Brown	



The	area	traversed	by	an	animal	
over	a	designated	period	of	time	
in	order	to	fulfill	its	fundamental	
life	requirements	

Annual	Home	Range	



Annual	Home	Range	



•  Home	range	size	was	influenced	by	the	
amount	of	harvesting	within	and	
surrounding	a	caribou’s	home	range	

	
•  Decreased	with	increasing	amounts	of	

harvest	within	(p	=	<	0.01,	β	=	-46.67)	
and	surrounding	the	home	range	(p	=	
<0.01,	β	=	-22.64).	

Annual	Home	Range	
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East	Early	 East	Late	 West	Early	 West	Late	

•  There	was	no	significant	
change	in	home	range	size	
between	time	periods	(east:	
p	=	0.86,	β	=	10.38;	west:	p	
=	0.64,	β	=	-16.49)	

	
•  Eastern	Ontario	had	
significantly	larger	home	
ranges	than	western	
Ontario	

Annual	Home	Range	



Proximity	to	Harvest	



	

  Proximity	Index= "#$%&'%( )*$+,-.%/
012%.+%( )*$+,-.% 	

Proximity	to	Harvest	



Proximity	to	Harvest	

•  Caribou	proximity	to	a	harvest	
was	most	influenced	by	the	
amount	of	harvesting	that	
surrounded	that	harvest	

	
•  Caribou	were	closer	to	a	harvest	
when	there	was	more	harvesting	
surrounding	it	(p	=	<0.01,		

				β	=	-0.05)	



Proximity	to	Harvest	

•  In	both	the	east	and	west,	caribou	
were	closer	to	harvests	than	expected	

•  No	difference	in	caribou	proximity	
between	time	periods	in	eastern	
Ontario	(p	=	0.30,	β	=	0.10)	

•  In	western	Ontario,	caribou	were	
significantly	farther	from	harvests	
following	guideline	release	(p	=	<0.01,	
β	=	0.23)	



Fidelity:	the	tendency	
of	an	animal	to	return	
to	or	remain	in	the	
same	location	or	space	

Summer	Fidelity	
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•  Strong	fidelity	in	west	

compared	to	no	fidelity	in	
east	

•  No	change	in	fidelity	in	the	
western	study	area	between	
time	periods	(p	=	0.11,	β	=	
-0.17)	

•  In	the	eastern	study	area,	
fidelity	significantly	increased	
(p	=	<0.01,	β	=	0.32)	

Summer	Fidelity	



How	did	caribou	spatial	
behaviours	change?	



How	did	caribou	spatial	
behaviours	change?	

Home	Range	Size	did	not	change		
	



How	did	caribou	spatial	
behaviours	change?	

Home	Range	Size	did	not	change		
	
Proximity	decreased	at	the	annual	
home	range	scale	in	the	west,	no	
change	in	east	
	



Home	Range	Size	did	not	change		
	
Proximity	decreased	at	the	annual	
home	range	scale	in	the	west,	no	
change	in	east	
	
Fidelity	increased	in	the	east,	no	
change	in	west	

How	did	caribou	spatial	
behaviours	change?	



• 	Guidelines	may	not	be	having	
their	expected	outcomes	on	the	
landscape	or	caribou	behaviour	

• 	Monitoring	management	
outcomes	is	key	to	assuring	their	
success	

Movement	toward	landscape	
recovery	for	caribou	in	previously	
harvested	regions	will	likely	stretch	
over	multiple	decades	
	
Caribou	spatial	behaviours	varied	
across	the	two	landscapes	
independently	of	forest	management	
	
Continued	monitoring	of	caribou	is	
needed	



Species	at	Risk		
Stewardship	Fund	
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