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To	Colorado	Parks	and	Wildlife	Commission	members,	
	
The	 undersigned	 address	 the	 two	 Colorado	 Parks	 and	 Wildlife	 (CPW)	 proposed	 mule	 deer	 strategy	
studies	 in	 the	 Piceance	 Basini	 and	 Upper	 Arkansas	 Riverii.	We	 are	 concerned	 about	 the	 lack	 of	 “gold	
standard”	 for	 scientific	 inference,	which	 is	 the	 “random	 assignment	 to	 control	 and	 treatment	 groups	
with	 experimental	 designs	 that	 avoid	 biases	 in	 sampling,	 treatment,	measurement,	 or	 reporting,”	 [1].	
Neither	of	the	proposed	studies	meets	the	gold	standard,	because	(1)	of	a	lack	of	proper	control	(zero	
cougar	killing);	(2)	there	is	a	risk	of	selection	bias	when	treatments	are	not	assigned	randomly;	and	(3)	
the	 sample	 size	 is	 too	 small	 to	make	 robust	 inferences.	 These	 factors	 preclude	 scientific	 conclusions	
from	the	studies.		Moreover,	the	designs	also	raise	(4)	legal	and	ethical	concerns.		
	
While	we	understand	that	good	experimental	design	 is	difficult,	we	also	want	 to	emphasize	 that	poor	
design	 invalidates	 the	 conclusions	 and	 wastes	 taxpayer	 resources.	 The	 references	 to	 the	 following	
fundamentals	of	research	design	are	provided	below	our	summary	explanations.	
	
1. Lack	of	proper	control	
(a)	 A	 proper	 set	 of	 controls	 and	 treatments	 would	 require	 at	 least	 3	 of	 each	 to	 achieve	 statistical	
robustness.	Furthermore,	the	control	sites	must	not	experience	cougar	killing	(legal	and	illegal	take)	and	
must	experience	every	intrusion	except	cougars	dying,	e.g.,	the	same	number	and	intensity	of	intrusions	
as	 in	 treatment	 sites	 but	 no	 cougars	 killed.	 The	 current	 plan	 to	 allow	±10%	 cougar	 harvest	 in	 control	
areas	 is	 indefensible	scientifically.	Currently	the	design	is	flawed,	 just	as	 if	 it	were	a	biomedical	clinical	
trial	in	which	the	researchers	said,	“experts	don’t	know	what	effect	this	pill	will	have,	so	the	control	will	
be	a	low-dose	and	in	the	treatment	will	be	a	high	dose.”	
	
(b)	The	Piceance	Basin	study,	which	involves	killing	black	bears	and	mountain	lions	on	one	parcel	of	land	
and	then	comparing	that	to	an	area	with	no	predator	control	from	2010-2012,	is	called	a	pseudo-control	
or	false	control.	The	other	area	was	studied	at	a	different	time	and	place	under	very	different	conditions	
than	today.	
	
(c)	 Under	 the	 current	 design,	 each	 spatial	 unit	 is	 a	 single	 replicate.	 Events	 within	 a	 unit	 are	 not	
independent	 of	 other	 events	 within	 that	 unit.	 A	more	 robust	 design	would	 reverse-treatment	within	
each	unit,	which	 receives	a	 treatment	by	 random-assignment,	not	by	 researcher	 selection	of	 sites	 for	
treatments.	Although	the	Arkansas	River	study	looks	more	robust,	it	remains	a	sample	size	of	4	and	the	
lack	of	a	true	control	will	make	the	results	impossible	to	interpret	scientifically.	
	
2. Selection	bias	
The	Upper	Arkansas	River	proposal	states,	“Deer	data	analysis	unit	(DAU)	D-16	(Figure	1)	was	identified	
as	 an	 area	 where	 cougar	 suppression	 could	 be	 beneficial	 to	 the	 deer	 population.”iii	 This	 subjective	
decision	will	invalidate	the	scientific	value	of	the	proposed	study	in	a	single	step.	When	treatments	are	
assigned	 according	 to	 the	 response	 variable	 that	 one	 wishes	 to	 measure,	 you	 have	 guaranteed	 a	
sampling	bias	that	would	invalidate	the	study.	Remember,	a	treatment	is	a	hypothesized	solution.	If	one	
designs	 a	 study	 with	 the	 assumption	 that	 the	 solution	 will	 work,	 one	 risks	 intentional	 bias	 in	
measurement	 and	 reporting.	 Random	 assignment	 is	 far	 easier	 and	 more	 robust	 to	 these	 biases	 and	
protects	the	researcher	from	claims	of	intentional	bias.	
	
3. Small	sample	size	
With	fewer	than	6	study	units	 (3	control	and	3	treatment),	 there	 is	no	statistical	 test	 that	can	reliably	
confirm	or	reject	the	research	hypothesis.	That	requirement	for	6	or	more	arises	because	each	unit	is	a	
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single	 replicate.	 Events	within	a	unit,	 such	as	 the	 survival	of	 a	marked	mule	deer,	 are	not	 statistically	
independent	 of	 other	 events	 (i.e.,	 another	 mule	 deer’s	 survival)	 in	 that	 same	 unit.	 They	 have	 all	
experienced	 the	 same	 treatment	 and	 confounding	 variables	 associated	 with	 that	 unit.	We	 suggest	 a	
reverse-treatment	design	to	increase	the	sample	size	but	that	recommendation	MUST	be	accompanied	
by	random-assignment	or	it	can	produce	another	form	of	bias	(treatment	bias).	Although	the	Arkansas	
River	 study	 looks	more	 robust	 because	 of	 the	 crossover	 design	 (reverse-treatment),	 it	 does	 not	 have	
random	assignment	and	the	low-level	of	cougar	killing	throughout	both	units	and	throughout	the	study	
creates	a	pseudo-control	that	invalidates	the	experiment.	
	
Given	the	four	units	chosen	for	the	studies,	the	CPW	could	achieve	a	sample	size	of	8	if	they	are	willing	
to	assign	treatment	and	control	randomly	and	then	reverse	the	treatment	in	each	unit	in	the	following	
phase	of	the	study.	
	
References	to	research	design	and	narrative	explaining	the	principles:	
In	1964,	in	the	journal	Science,	Platt	hypothesized	about	scientific	progress	with	the	deceptively	simple	
title	 “Strong	 Inference”	 [2].	 Platt	 hypothesized	 that	 certain	 fields	 advance	 slowly	 and	 others	 quickly	
because	their	practitioners	varied	in	the	efficiency	with	which	they	tested	between	alternative,	opposed	
hypotheses.	He	observed	that	the	slower	fields	of	his	time	had	become	bogged	down	by	the	perception	
that	their	topic	was	too	complex	for	simple	tests.	Platt	[2]	anticipated	the	argument	and	countered	that	
their	models	 were	 becoming	 too	 complex	 to	 be	 falsifiable.	 Falsifiability	 is	 a	 foundational	 principle	 of	
good	science.	Platt	also	predicted	that	slower	fields	had	become	bogged	down	by	a	focus	on	methods,	
as	opposed	to	rapidly	advancing	fields	that	had	focused	on	incisive	experiments	that	forced	alternative	
hypotheses	into	divergent	predictions	[2].	Subsequent	writers	have	echoed	his	views	in	their	particular	
fields	(biomedical	research,	paleo-sciences,	and	population	biology,	among	others)	[3-6].		
	
In	ecology	today,	we	see	examples	of	both	of	Platt’s	hypothesized	brakes	on	progress	when	one	hears	
that	ecosystems	are	too	complex	to	manipulate	experimentally,	rather	than	calls	for	elegant	ecological	
experiments	 as	 we	 saw	 decades	 ago	 [7-10].	 The	 field	 of	 predator	 ecology	 is	 at	 that	 crossroads.	 The	
traditional	hypothesis	 is	 that	 killing	predators	equals	more	prey.	That	 view	has	been	disputed	as	 long	
ago	 as	 Leopold	 (1949)	 who	 proposed	 the	 alternative	 that	 functional	 predator	 populations	 keep	
ecosystems	healthier.	CPW	is	facing	this	question	today.	However	salutary	efforts	emerged	recently	by	
predator-prey	ecologists	who	had	conducted	careful	experimental	manipulations	to	exclude	or	 include	
predators	 from	 complex	 ecological	 systems	 [11].	 We	 see	 the	 salutary	 effects	 today	 in	 important	
arguments	 over	 whether	 wolves	 –	 and	 other	 large	 carnivores	 such	 as	 big	 cats	 –	 strongly	 shaped	
biodiversity	by	scaring	herbivores	and	feeding	on	herbivores	[12-14].	Resolving	that	scientific	debate	will	
demand	 strong	 inference.	 The	 strong	 inference	 espoused	by	 Platt	 [2]	 is	 best	 served	by	 gold	 standard	
experiments	 using	 random	 assignment	 to	 control	 and	 treatment	 with	 sufficient	 sample	 sizes	 to	
overcome	random	variation	that	may	confound	an	elegant	test	of	an	important	hypothesis.	
	
4. Legal	and	ethical	considerations	
Wildlife	are	a	public	 trust	asset	and	 the	proposed	studies	preferentially	 serve	a	narrow	community	of	
mule	deer	hunters	and	cougar	hunters,	while	ignoring	the	broad	public	interest	in	healthy	ecosystems,	
unimpaired	 wildlife	 populations,	 and	 transparent	 accounting	 for	 wildlife	 assets.	 If	 CPW	 is	 held	
accountable	in	court	or	by	the	legislature	for	its	management	of	cougars	and	black	bears,	the	proposed	
studies	will	not	survive	the	legal	test	for	a	prudent	trustee	of	the	public	interest	in	wildlife.	
	
The	 Colorado	 Supreme	 Court	 characterized	 the	 public	 trust	 in	 wildlife,	 and	 the	 privilege	 of	 hunting	
wildlife	granted	by	the	state,	in	similar	language:	
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The	ownership	of	wild	game	is	 in	the	state	for	the	benefit	of	all	 the	people.	 	The	right	to	kill	game	is	a	
boon	 or	 privilege	 granted,	 either	 expressly	 or	 impliedly,	 by	 the	 sovereign	 authority,	 and	 is	 not	 a	 right	
inhering	 in	 any	 individual.	 The	 power	 of	 the	 state	 to	make	 regulations	 tending	 to	 conserve	 the	 game	
within	its	jurisdiction	is	based	largely	on	the	circumstance	that	the	property	right	to	the	wild	game	within	
its	borders	is	vested	in	the	people	of	the	state	in	their	sovereign	capacity;	and,	as	an	exercise	of	its	police	
powers	and	to	protect	its	property	for	the	benefit	of	its	citizens,	it	is	not	only	the	right	but	it	is	the	duty	of	
the	state	to	take	such	steps	as	shall	preserve	the	game	from	the	greed	of	hunters.iv	
	
For	 these	 reasons,	we	conclude	 that	 these	 two	studies	be	denied	 in	 their	 current	 state	by	 the	CPW	
Commission	and	drastically	reexamined	to	implement	the	gold	standard	for	scientific	inference.		As	is,	
these	studies	will	offer	no	valid	conclusions	and	misuse	already	limited	funds.			
	
Signatures:	
	
Adrian	Treves,	PhD,	University	of	Wisconsin–Madison	
Brad	Bergstrom,	Ph.D.,	Valdosta	State	University	
Franz	J.	Camenzind,	Ph.D.,	Ex.	Director,	Jackson	Hole	Conservation	Alliance,	Retired	
Chris	Darimont,	Ph.D.,	University	of	Victoria	
John	C.	Emerick,	Ph.D.,	Colorado	School	of	Mines	(Retired)		
Camilla	Fox,	M.S.,	Project	Coyote	
Maureen	Hackett,	M.D.,	Howling	for	Wolves	
Dr.	David	W.	Inouye,	Ph.D.,	Rocky	Mountain	Biological	Laboratory	and	University	of	Maryland	
Michelle	Lute,	Ph.D.,	WildEarth	Guardians	
William	Lynn,	Ph.D.,	Marsh	Institute,	Clark	University	
Stephanie	Matlock,	M.S.,	Colorado	Mesa	University	
Donald	A.	Molde,	M.D.,	Co-	founder,	Nevada	Wildlife	Alliance	
Paul	C.	Paquet,	Adjunct	Professor,	University	of	Victoria	
David	Parsons,	M.S.,	US	Fish	and	Wildlife	Service,	Retired	
Brad	Purcell,	Ph.D.,	Winston	Churchill	Memorial	Trust	
Hugh	Robinson,	Ph.D.,	Landscape	Analysis	Laboratory	and	University	of	Montana	
Kirk	Robinson,	Ph.D.,	Ex.	Director,	Western	Wildlife	Conservancy	
Francisco	J.	Santiago-Ávila,	Ph.D.	Student,	University	of	Wisconsin–Madison	
Michael	Soule,	Professor	Emeritus,	University	of	California–Santa	Cruz	
Jennifer	Wolch,	Ph.D.,	University	of	California–Berkeley		
George	Wuerthner,	M.S.,	Public	Lands	Media	
	
																																																								
i		http://cpw.state.co.us/Documents/Research/Mammals/Piceance-Basin-Predator-Management-Plan-Overview.pdf		
ii	http://cpw.state.co.us/Documents/Research/Mammals/Upper-Arkansas-River-Predator-Management-Plan-
Overview.pdf	
iii	http://cpw.state.co.us/Documents/Research/Mammals/Upper-Arkansas-River-Predator-Management-Plan-
Overview.pdf	
iv	Maitland	v.	People,	93	Colo.	59,	62,	23	P.2d	116,	117	(1933).	
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