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Workshop Recommendations
1.	 Communicating	the	habitat	needs	of	moose	to	other	resource	ministries	and	users	

through	land-use	plans	will	ensure	a	holistic	approach	to	wildlife	management.		

2.	 Adjusting	moose	management	in	response	to	increased	hunter	access	due	to	logging	
is	important	for	sustainability	and	balanced	age-class	structures.	

3.	 A	commitment	to	the	North	American	Wildlife	Conservation	Model	would	improve	
moose	 management	 in	 BC.	 The	 model	 outlines	 management	 principles	 and	
stipulates	that	law	and	science	should	be	the	foundation	for	wildlife	management.	

4.	 Improved	 harvest	 data	 collection	 from	 First	 Nations	 and	 resident	 recreational	
hunters	would	enhance	the	foundation	guiding	wildlife	management	decisions.				

5.	 Including	 spike-fork	moose	 in	 the	 annual	 allowable	harvest	 (AAH)	will	 improve	
moose	management	in	BC.

6.	 Hunting	 regulations	 should	 reflect	 the	 increased	 percentage	 of	 yearling	 spike-	
fork	moose.	

7.	 There	are	other	sources	of	funding	for	population	surveys	available	to	the	Ministry	
of	Environment.		Guide	outfitters	can	play	an	important	role	as	the	“on	the	ground”	
surveyors	of	animal	populations.

8.	 Collaborative	 efforts	 between	 the	 Ministry	 of	 Environment,	 Ministry	 of	
Transportation	and	Infrastructure,	and	Insurance	Corporation	of	British	Columbia	
(ICBC)	to	improve	education,	signage,	and	fencing	(with	overpasses	or	underpasses)	
at	high	collision	locations	would	reduce	vehicle/moose	collisions.

9.	 Working	collaboratively	with	the	University	of	Northern	British	Columbia	(UNBC),	
the	Ministry	of	Environment	and	Ministry	of	Transportation	and	Infrastructure	can	
encourage	railway	companies	to	take	preventative	measures	to	reduce	train/moose	
collisions.

10.	 The	importance	of	black	bear	harvest	in	moose	areas	should	be	reinforced.		

11.	 Reviewing	 the	 harvest	 of	 grizzly	 bears	 in	 areas	will	 help	 provide	 healthy	moose	
populations	throughout	BC.	

12.	 The	 development	 of	 a	 wolf	 management	 plan	 will	 ensure	 efforts	 are	 effective		
and	timely.	
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Introduction

The	 Guide	 Outfitters	 Association	 of	 British	 Columbia	 (GOABC)	 was	

established	in	1966	and	currently	represents	more	than	80%	of	the	licensed	

guide	outfitters	in	British	Columbia	(BC),	Yukon,	Northwest	Territories	and	

Nunavut.	 	Currently,	there	are	233	licensed	guide	outfitters	in	the	province	

who	directly	employ	over	2,000	people.	The	guide	outfitting	 industry	 is	an	

important	contributor	to	the	health	and	well-being	of	the	economies	in	rural	

communities.	Guide	 outfitters	 have	 a	 rich	 tradition	 of	 sustainable	 hunting	

practices	and	maintain	long-term	perspectives	on	wildlife	management.	

BC	 harbours	 one	 of	 the	 most	 diverse	 big	 game	 populations	 in	 the	 world,	

including	 a	 significant	 portion	 of	 North	 America’s	 moose	 (Alces alces).  

Moose	are	a	valued	resource	for	all	British	Columbians	and	an	important	part	

of	the	wildlife	heritage	of	the	Canadian	northwest.		In	November	2009,	the	

GOABC	hosted	Wildlife Stewardship Series IV: Moose Management	at	Royal	

Roads	University	in	Victoria,	BC.		The	goal	of	the	workshop	was	to	increase	

local	knowledge	on	moose	and	enhance	moose	management	for	the	future.		

Workshop	 participants	 included	 guide	 outfitters,	 wildlife	 managers	 and	

biologists.		

The	 following	 report	 summarizes	 the	 presentations	 and	 recommendations	

developed	by	the	participants	during	the	workshop.	It	is	a	synthesis	of	expert	

opinions,	but	 is	not	necessarily	 reflective	of	 the	wishes	of	GOABC.	 	The	12	

recommendations	stemming	from	the	workshop	are	based	on	the	best	science	

available	 and	 serve	 to	 help	 local	 biologists	 and	wildlife	managers	 improve	

moose	management	in	BC.	

Moose Ecology

Most	experts	agree	that	ungulates	have	existed	for	approximately	65	million	

years.	 	 Common	 examples	 of	 ungulates	 living	 today	 are	 horses,	 zebras,	

donkeys,	 cattle/bison,	 rhinoceroses,	 camels,	 hippopotamuses,	 goats,	 pigs,	

sheep,	giraffes,	moose,	elk,	deer,	antelope,	and	gazelle.1	

1	Ultimate	Ungulate.	“What	is	an	Ungulate?”		Available	at	http://www.ultimateungulate.com/whatisanungulate.html	accessed	9	September	2010.



2   >   MOOSE  –  PR EPAR I NG FOR TH E FUTU R E MOOSE  –  PR EPAR I NG FOR TH E FUTU R E  >   3

Moose	are	the	largest	species	of	the	deer	family,	reaching	a	live	weight	from	

400	kg	to	700	kg.	2	Moose	have	a	distinctive	shoulder	hump	and	a	dark,	rich	

brown-black	coat	that	fades	to	a	lighter	gray	on	the	lower	legs.		Bull	moose	

have	impressive	palmated	antlers	that	take	about	3–5	months	to	develop	and	

can	grow	to	a	spread	of	1.8	meters.

Moose	are	herbivores	that	need	to	eat	up	to	20	kg	of	vegetation	daily,	which	

is	equivalent	to	2–3%	of	their	body	weight.		They	eat	a	variety	of	deciduous	

leaves	 and	 shrubs,	 but	 are	 famous	 for	 stripping	 bark	 off	 of	 willows	 and	

poplars,	and	grazing	on	submerged	pond	weeds.	Poor	 food	availability	can	

lead	to	increased	adult/juvenile	mortality	and	depressed	reproductive	rates.		

The	 population	 of	 moose	 in	 North	 America	 is	 estimated	 to	 be	 between	

800,000	and	1,200,000.3		It	is	estimated	that	about	170,000	reside	in	British	

Columbia.	Moose	densities	in	BC	do	not	appear	to	be	near	the	carrying	capacity	

of	their	habitat.	Cow	moose	normally	breed	for	the	first	time	as	2–year	olds	

and	 are	more	 active	 in	 choosing	 their	mate	 compared	 to	 other	 ungulates.	

Younger	bulls	can	do	the	breeding,	but	breeding	by	prime	bulls	is	preferable	

and	reflective	of	a	healthy	age-class	structure.		

There	are	four	subspecies	of	moose	found	in	Canada:	Alaska-Yukon	moose	

(A.	a.	gigas),	north-western	moose	(A.	a.	andersoni),	eastern	or	taiga	moose	

(A.	a.	americana),	and	shiras	moose	(A.	a.	shirasi).		Location	and	size	define	

these	species	classifications.		Alaska-Yukon	moose	are	found	in	northern	BC	

and	is	the	largest	of	the	subspecies.	 	North-western	moose	can	be	found	in	

central	BC,	and	shiras	moose	are	 the	smallest	 subspecies	and	are	 found	 in	

south	 eastern	BC.	 	Moose	 tend	 to	 be	 solitary	 animals	 and	 usually	migrate	

between	 familiar	 summer	 and	winter	 ranges.	 They	 do	 not	 defend	 a	 home	

range	but	fight	with	other	bulls	during	the	rut	for	the	right	to	breed.				

Logging	 is	 changing	 moose	 habitat	 in	 BC.	 Cutblocks	 provide	 new	 boughs	

from	the	fresh	growth	of	willows	and	other	shrubs,	but	removing	too	much	

forest	 cover	can	be	detrimental	 to	moose	populations.	Moose	are	an	 “edge	

species”	that	require	mature	forest	cover	adjacent	to	food	sources	for	shelter	

and	 protection	 from	 predators.	 Silviculture	 plans	 need	 to	 recognize	 the	

2	The	Moose	Call,	Volume	22.	May,	2008
3	Ministry	of	Environment,	Lands	and	Parks	–	Moose	in	BC	Ecology,	Conservation	and	Management
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importance	of	suitable	moose	food	and	shelter	on	important	ranges.		Forest	

companies	 should	 also	 consider	 moose	 habitat	 when	 developing	 harvest	

plans.	Prescribed	burns	and	other	habitat	manipulation	 tools	 are	available	

to	wildlife	managers.		Proposals	for	moose	habitat	enhancement	can	also	be	

submitted	to	the	Habitat	Conservation	Trust	Foundation	(HCTF).

ISSUE
The	 recent	 explosion	 of	 logging	 roads	 used	 to	 harvest	mountain	 pine	

beetle	 killed	 timber	 has	 increased	 the	 number	 of	 access	 roads	 in		

moose	habitat.	

RECOMMENDATIONS
1.	 Communicating	the	habitat	needs	of	moose	to	other	resource	

ministries	and	users	through	land-use	plans	will	ensure	a	holistic	

approach	to	wildlife	management.		

2.	 Adjusting	moose	management	in	response	to	increased	hunter	

access	due	to	logging	is	important	for	sustainability	and	balanced	

age-class	structures.	

Value of Wildlife

Moose	 are	 a	 valued	 resource	 for	 all	 British	 Columbians	 and	 need	 to	 be	

managed	based	on	 science	 for	 all	 stakeholders.	First	Nations	have	priority	

to	 harvest	 moose	 for	 social,	 ceremonial	 and	 food	 requirements.	 This	 is	

followed	by	resident	recreational	hunters	and	the	guide	outfitting	industry.	

Approximately	 38,000	 resident	 recreational	 hunters	 buy	moose	 tags	 each	

year.	 More	 than	 half	 of	 the	 5,000	 non-resident	 hunters	 that	 come	 to	 BC	

annually	 come	 to	hunt	moose.	 	Guided	clients	make	a	 sizable	contribution	

to	BC’s	economy,	spending	more	per	day	per	capita	than	any	other	visitor	to		

our	province.	

The	 workshop	 participants	 agreed	 that	 moose	 (and	 other	 species)	

should	 be	 managed	 based	 on	 the	 North	 American	 Wildlife	 Conservation	

Model,	 which	 outlines	 seven	 principles	 for	 wildlife	 management.	 In		

17th	 century	Europe,	wildlife	was	 closely	managed	 by	 private	 land	 owners	

and	hunting	was	an	activity	 for	 the	wealthy.	For	 the	early	settlers	 the	New		

Moose are  a 
valued  r esource 
for  all  Bri t ish 
Columbians...
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World	seemed	to	promise	unlimited	resources	and	there	were	few	constraints	

on	the	use	of	wildlife.	As	a	result,	by	the	late	1800s	some	wildlife	populations	

were	noticeably	impacted.

Hunters	and	anglers	began	to	advocate	for	a	new	way	of	looking	at	the	use		

of	 natural	 resources	 that	 ensured	 sustainability	 for	 the	 future	 and	 the	

preservation	 of	 tradition.	 The	 principles	 coming	 out	 of	 this	 movement	

eventually	coalesced	into	the	North	American	Wildlife	Conservation	Model.	

This	model	has	been	critical	to	the	success	of	wildlife	management	throughout	

North	America.

The	principles	of	the	North	American	Wildlife	Conservation	Model	are:

•	Wildlife	is	a	public	resource.

In	the	United	States	and	Canada,	wildlife	are	held	in	the	public	trust	

and	managed	by	government	for	the	benefit	of	all	people.

•	Eliminate	the	market	for	wildlife.

Strong	laws	and	enforcement	in	the	United	States	and	Canada	make	it	

illegal	to	sell	the	meat	or	parts	of	any	wild	animal	in	North	America.

•	Manage	wildlife	through	law.

Hunters	are	allowed	to	harvest	surplus	wildlife.	Laws	and	regulations	

exist	to	protect	wildlife	populations	and	ensure	fair	opportunity.

•	Hunting	should	be	democratic.

In	North	America,	every	citizen	has	an	opportunity	to	hunt	and	fish	

in	compliance	with	the	law.	Hunting	is	not	limited	by	private	land	

ownership	or	special	privilege.

•	Wildlife	should	only	be	killed	only	for	legitimate	reasons.

There	must	a	balance	between	opportunity	and	regulation.	Many	

states	and	provinces	have	laws	and	regulations	protecting	against	the	

frivolous	waste	of	wildlife.	This	type	of	regulation	protected	against	the	

kind	of	wanton	destruction	that	saw	hundreds	of	thousands	of	birds	

unsustainably	slaughtered	for	feathers	to	festoon	women’s	hats.4	

4	Shane	Mahoney.		“The	Seven	Sisters:	Pillars	of	the	North	American	Wildlife	Conservation	Model.”		
Available	at	www.outdoorheritagearizona.com/facts2.html#doc2	accessed	27	December	2010.
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•	Wildlife	species	are	an	international	resource.

Wildlife	management	in	one	country	will	affect	wildlife	elsewhere.		The	

United	States	and	Canada	work	together	to	manage	land	and	wildlife	

to	make	sure	that	no	country	takes	more	than	its	share	of	the	common	

resource.

•	Use	science	to	guide	wildlife	management	decisions.

Population	estimates	and	habitat	research	should	guide	wildlife	

management	decisions.		This	will	ensure	stewardship,	sustainability		

and	prudent	decision-making.

ISSUE
Moose	are	valuable	to	all	British	Columbians,	but	are	too	often	managed	

for	social	or	political	reasons.	

RECOMMENDATION
3.	 A	commitment	to	the	North	American	Wildlife	Conservation	Model	

would	improve	moose	management	in	BC.	The	model	outlines	

management	principles	and	stipulates	that	law	and	science	should	

be	the	foundation	for	wildlife	management.	

Harvest Management

Considering	 the	 value	 of	moose	 in	 BC,	 the	management	 of	moose	 harvest	

should	 be	 a	 priority	 for	wildlife	managers.	 	Harvest	 rates	 should	 be	 set	 at	

sustainable	levels	and	based	on	the	best	science	available.		

 ISSUE
The	 guide	 outfitting	 industry	 is	 the	 only	 stakeholder	 that	 accurately		

reports	 harvest.	 There	 are	 no	 reporting	 requirements	 for	 First	

Nations	 and	 the	 resident	 recreational	 hunter	 sample	 card	 data	 can		

be	manipulated.

RECOMMENDATION
4.	 Improved	harvest	data	collection	from	First	Nations	and	resident	

recreational	hunters	would	enhance	the	foundation	guiding	wildlife	

management	decisions.				



6   >   MOOSE  –  PR EPAR I NG FOR TH E FUTU R E MOOSE  –  PR EPAR I NG FOR TH E FUTU R E  >   7

Biological	 objectives	 include	 the	 population	 density	 (e.g.	 number	 of	

moose/1000	km2)	and	 the	population	composition	 (e.g.	30	bulls/100	cows	

post	 rut,	 50	 bulls/100	 cows	 for	 low	 density	 populations	 higher).	 The	 bull	

component	needs	to	a	have	balanced	age	class	with	a	significant	component	

of	 prime	 cows	 and	 bulls	 consistent	 with	 the	 RISC	 Standards.5	 	 This	 will	

result	in	better	herd	health,	optimum	breeding,	a	contracted	rut	and	shorter		

calving	cycles.	

ISSUE
In	 BC	 shiras	 moose	 are	 managed	 in	 the	 same	 way	 as	 Alaska-Yukon	

and	 north-western	 moose.	 Shiras	 moose	 generally	 live	 in	 Region	 8	

(Okanagan),	 Region	 3	 (Thompson)	 and	 Region	 4	 (Kootenay).	 This	

subspecies	has	a	larger	percentage	of	1	and	2–year	old	spike-fork	bulls,	

which	are	considered	quality	quarry	among	moose	hunters.	 	Currently,	

the	difference	between	subspecies	is	not	recognized	in	its	management.

RECOMMENDATIONS
5.	 Including	spike-fork	moose	in	the	annual	allowable	harvest	(AAH)	

will	improve	moose	management	in	BC.

6.	 Hunting	regulations	should	reflect	the	increased	percentage	of	

yearling	spike-fork	moose.	

Inventory 

Inventory	funding	is	very	limited	and	there	will	be	fewer	survey	flights	in	the	

future	unless	other	funding	is	secured.		There	are	many	different	models	for	

monitoring	moose	populations.	The	key	is	to	use	objectives	and	metrics	that	

can	be	easily	defined	and	measured,	such	as	moose	density,	bull/cow	ratios,	

and	harvest	rates.		The	move	to	estimating	moose	populations	spatially	will	

create	consistency	throughout	the	province,	but	is	not	necessarily	accurate.		It	

is	important	to	use	surveys	to	validate	spatial	densities.		

ISSUE
Wildlife	managers	have	limited	budgets	and	need	to	find	creative	ways	

providing	accurate	population	estimates.	

5	RISC:		Standards,	Integrated	Land	Management	Bureau	(ILMB).		Available	at	www.ilmb.gov.bc.ca/risc/pubs/tebiodiv/index.htm	accessed	
9	September	2010.
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RECOMMENDATION
7.	 There	are	other	sources	of	funding	for	population	surveys		

available	to	the	Ministry	of	Environment.		Guide	outfitters		

can	play	an	important	role	as	the	“on	the	ground”	surveyors	of		

animal	populations.	

Human-Caused Mortality

There	are	many	human	causes	of	moose	mortality,	but	 train	and	vehicular	

collision	are	the	most	significant.		The	combination	of	strong	moose	populations	

and	 expanding	 road	 and	 rail	 networks	will	 increase	 human-caused	moose	

mortality	in	the	future.		In	Canada	4–8	large	wildlife/vehicle	collisions	occur		

every	 hour—roadside	 carcasses	 only	 account	 for	 20%	 of	 the	 total	 moose/

vehicle	collisions.			

In	 BC	 approximately	 800	 moose	 are	 struck	 by	 vehicles	 each	 year.	 This	

generally	 occurs	 in	 the	 late	 evening	 and	 early	 morning	 hours	 during	 the	

winter.		The	Wildlife	Collision	Prevention	Program	has	done	little	to	reduce	

moose/vehicle	collisions.		Asking	motorists	to	slow	down	has	not	worked.		

ISSUE

The	 current	 level	 of	 public	 education	 is	 insufficient	 and	 lacks	 realistic	

recommendations	for	reducing		moose/vehicle	collisions.		

RECOMMENDATION
8.	 Collaborative	efforts	between	the	Ministry	of	Environment,	Ministry	

of	Transportation	and	Infrastructure,	and	Insurance	Corporation	of	

British	Columbia	(ICBC)	to	improve	education,	signage,	and	fencing	

(with	overpasses	or	underpasses)	at	high	collision	locations	would	

reduce		vehicle/moose	collisions.

Rail	mortality	appears	to	be	higher	with	moose	than	any	other	species.		Most	

moose/train	collisions	occur	in	the	winter	when	there	is	snow	on	the	ground.		

Ploughed	train	tracks	provide	easy	walking	terrain	with	significantly	deeper	

snow	off	the	grade	which	deters	moose	from	leaving	the	tracks.		This	creates	a	

deadly	trap.		It	is	estimated	that	more	than	1,000	moose	are	killed	each	year	

In Canada 
4 to  8 large 
v ehicl e  / wildlife 
coll is ions  occur  
e v ery hour.
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by	train	between	Prince	George	and	Smithers.	A	forecasted	 increase	 in	rail	

traffic	in	BC	in	the	years	to	come	may	lead	to	increased	moose/train	collisions.		

Train-caused	moose	mortality	 is	 a	well-documented	problem;	much	of	 the	

work	on	this	issue	is	being	led	by	the	University	of	Northern	British	Columbia	

(UNBC).		Proposed	solutions	have	included	“sweeper	cars”	in	the	winter	and	

a	fencing	bridging	pilot	in	key	areas.

ISSUE
British	Columbia	does	not	have	a	strategy	for	reducing	moose	train	collisions,	

which	are	currently	a	significant	cause	of	moose	mortality.

RECOMMENDATION
9.	 Working	collaboratively	with	the	University	of	Northern	British	

Columbia	(UNBC),	the	Ministry	of	Environment	and	Ministry	of	

Transportation	and	Infrastructure	can	encourage	railway	companies	

to	take	preventative	measures	to	reduce	moose/train	collisions.

Predation 

Predators	and	prey	need	to	be	managed	in	a	manner	that	ensures	balanced	

populations.	 The	main	 predators	 of	moose	 are	wolves	 (Canis lupis), black	

bears	 (Ursus americanus),	 and	 grizzly	 bears	 (Ursus arctos horribilis).  

Alaskan	studies	reported	that	for	every	100	moose	calves	born,	25	are	needed	

for	replacement,	as	42	are	killed	by	bears	and	24	are	killed	by	wolves.		

According	to	the	Ministry	of	Environment,	there	are	16,000–17,000	grizzly	

bears	and	120,000–160,000	black	bears	in	BC.		Moose	calves	are	the	most	

susceptible	to	bear	predation	within	the	first	six	weeks	after	birth.		Black	bears	

can	account	for	up	to	50%	of	moose	calf	mortality.		A	grizzly	sow	and	cub	will	

kill	one	calf	every	two	days.	Studies	in	Alaska	and	Saskatchewan	revealed	that	

bear	reduction	and	translocation	doubled	moose	calf	survival	studies.

Whereas	bears	tend	to	specifically	target	calves,	wolves	often	kill	older	moose.	

Wolf	 populations	 are	 rapidly	 increasing	 in	 BC,	 but	 no	 management	 plan	

exists.		Each	wolf	will	kill	more	than	20	adult	ungulates	per	year.					

The main 
predators  of 
moose  are 
wolves ,  black 
bears ,  and 
grizzly bears.
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ISSUE
There	is	not	enough	hunter	education	on	predator-prey	relationships	and	

the	benefit	of	harvesting	bears	in	moose	area.	

RECOMMENDATIONS
10.	The	importance	of	black	bear	harvest	in	moose	areas	should		

be	reinforced.		

11.	 Reviewing	the	harvest	of	grizzly	bears	in	moose	areas	will	help	

ensure	healthy	moose	populations	throughout	BC.	

ISSUE
Wolves	are	a	difficult	species	to	hunt	and	require	a	combined	effort	and	

a	strategic	plan.

RECOMMENDATION
12.	 	The	development	of	a	wolf	management	plan	will	ensure	efforts	are	

effective	and	timely.	

Conclusion 

This	report	is	a	summary	of	the	presentations	and	recommendations	developed	

by	the	participants	during	GOABC’s	Wildlife Stewardship Series IV: Moose 

Management. It	is	a	conglomeration	of	expert	opinions,	but	is	not	necessarily	

reflective	of	the	wishes	of	GOABC.		The	12	recommendations	stemming	from	

the	workshop	are	based	on	the	best	science	available	and	serve	to	help	local	

biologists	and	wildlife	managers	improve	moose	management	in	BC.	
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