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Supplementary information

S1. Search criteria
“(artificial or simulate or fake or mock or synthetic or imitation or human or man-­made) and (deer or cervid or ungulate) and (sound or audio or vocalization or bark or growl or grunt roar or howl or sight or visual or aural or model or poster or billboard or smell or olfactory or scent or aroma or trace) and (cue or clue or signal or display or playback or hint or trial) and (response or behaviour or behavior or vigilance or visitation or flee or flight or escape or fight or forage or walk or browse or graze or damage or habituate)”.






























S2. Selection of articles and exclusion criteria. *This figure and text is published in Ramirez et al., (2024).
Criteria and selection process of literature for the quantitative analysis. Research scope: original peer-reviewed scientific publications in English on the behavioural responses of deer to experimentally introduced large predator cues (aural, olfactory, visual) across all ecosystems. 
[image: ]
*Abstract and titles that refer to research that fell outside the research scope were excluded. The most common reasons for exclusion were species not belonging to the Cervidae family and literature review without original results.
**Content of articles that described research that fell outside the research scope were excluded. The most common reasons for exclusion were individual deer responding to other individuals, to other non-predator animals, to chemical repellents and to naturally occurring cues. A few articles were omitted because they were not peer reviewed.
***Additional articles within our research scope were retrieved by screening the reference list of the records included in the quantitative analysis and assessing for their content. These records were not initially identified probably because they missed a keyword from our search criteria.
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S4. Behavioural responses of deer to predator cues extracted from the global literature search. *This figure and text is published in Ramirez et al., (2024).
Behavioural responses of deer to visual cues from predators.
	Visual

	Study
	Country
	Predator 
	Cue type
	Prey
	Response type
	Response

	(Espmark & Langvatn, 1985)
	Norway
	Human
	Waving plastic basin
	Red deer
	Heart rate, flee
	No, no

	
	
	Human
	Body shape
	Red deer
	Heart rate, behaviour
	Yes, yes

	(Li et al., 2011)	China
	Dog
	Photograph model
	Pere David's deer
	Foraging, vigilance, Flee
	No, yes, no

	
	
	Leopard
	Photograph model
	Pere David's deer
	Foraging, vigilance, Flee
	No, yes, no

	
	
	Tiger
	Photograph model
	Pere David's deer
	Foraging, vigilance, Flee
	No, yes, no

	
	
	Lion
	Photograph model
	Pere David's deer
	Foraging, vigilance, Flee
	No, yes, no

	
	
	Brown bear 
	Photograph model
	Pere David's deer
	Foraging, vigilance, Flee
	No, yes, no

	
	
	Wolf
	Photograph model
	Pere David's deer
	Foraging, vigilance, Flee
	No, yes, no

	(Padié et al., 2015)
	France
	Human
	Body shape
	Roe deer
	Flee
	Yes

	(LaGory, 1987)
	USA
	Human
	Body shape
	White-tailed deer
	Flee, vigilance
	Yes, yes

	(Stankowich & Coss, 2007)
	USA
	Cougar
	Photograph model
	Black -tailed deer
	Snorting, stamping, alarm walking
	Yes, yes, no

	
	
	Leopard
	Photograph model
	Black -tailed deer
	Snorting, stamping, alarm walking
	Yes, no, no

	 
	 
	Tiger
	Photograph model
	Black -tailed deer
	Snorting, stamping, alarm walking
	Yes, yes, yes



Behavioural responses of deer to olfactory cues from predators.
	Olfactory

	Study
	Country
	Predator 
	Cue type
	Prey
	Response type
	Response

	(Allan et al., 2010)
	USA
	Dog
	Urine
	White-tailed deer
	GUD, Visitation
	No, no

	(Berger et al., 2001)
	USA, Norway, Sweden
	Tiger
	Feces
	Moose
	Vigilance, abandonment
	Yes,yes

	
	
	Coyote
	Urine
	Moose
	Vigilance, abandonment
	Yes,yes

	
	
	Wolf
	Urine
	Moose
	Vigilance, abandonment
	Yes,yes

	
	
	Black bear
	Feces
	Moose
	Vigilance, abandonment
	Yes,yes

	
	
	Grizzly bear
	Feces
	Moose
	Vigilance, abandonment
	Yes,yes

	
	
	Human
	Urine
	Moose
	Vigilance, abandonment
	Yes, no

	(Chabot et al., 1996)
	Canada
	Cougar
	Feces
	Elk 
	Heart rate, V0max
	Yes, yes

	
	
	Cougar
	Feces extraction
	Elk
	Heart rate, V0max
	No, no

	
	
	Dog
	Feces
	Elk
	Heart rate, V0max
	Yes, yes

	
	
	Dog
	Urine
	Elk
	Heart rate, V0max
	Yes, yes

	
	
	Coyote
	Feces
	Elk
	Heart rate, V0max
	No, no

	
	
	Coyote
	Dead body
	Elk
	Heart rate, V0max
	No, yes

	
	
	Fox
	Urine
	Elk
	Heart rate, V0max
	No, no

	
	
	Wolf
	Feces
	Elk
	Heart rate, V0max
	Yes, yes

	(Eccard et al., 2017)
	Germany
	Lynx
	Urine
	Roe deer
	Visitation, vigilance
	Yes, yes

	(Espmark & Langvatn, 1985)
	Norway
	Fox
	Feces
	Red deer
	Heart rate, behaviour
	No, no

	(Palmer et al., 2021)
	USA
	Wolf
	Urine
	White-tailed deer
	Visitation rate, foraging, vigilance, diel activity
	No, no, no, yes

	(Harris et al., 1983)
	USA
	Human
	Hair
	White-tailed deer
	Food choice
	No

	(Nunley, 1981)
	USA
	Human
	Blood
	White-tailed deer
	Food choice
	Yes

	
	
	Human
	Urine
	White-tailed deer
	Food choice
	No

	(Conover, 1984)
	USA
	Human
	Hair
	White-tailed deer
	Browsing damage
	No

	(Sullivan et al., 1985)
	Canada
	Cougar
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Coyote
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Wolf
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Lynx-Bobcat
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Jaguar
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Coyote
	Urine
	Black -tailed deer
	Food consumption
	Yes

	
	
	Wolf
	Urine
	Black -tailed deer
	Food consumption
	Yes

	
	
	Lynx
	Urine
	Black -tailed deer
	Food consumption
	Yes

	
	
	Bobcat
	Urine
	Black -tailed deer
	Food consumption
	Yes

	
	
	Fox
	Urine
	Black -tailed deer
	Food consumption
	Yes

	
	
	Wolverine
	Urine
	Black -tailed deer
	Food consumption
	Yes

	(Melchiors & Leslie, 1985)
	USA
	Coyote
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Wolf
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Bobcat
	Feces
	Black -tailed deer
	Food consumption
	Yes

	
	
	Cougar
	Feces
	Black -tailed deer
	Food consumption
	Yes

	(Swihart et al., 1991)
	USA
	Bobcat
	Urine
	White-tailed deer
	Browsing damage
	Yes

	
	
	Coyote
	Urine
	White-tailed deer
	Browsing damage
	Yes

	
	
	Human
	Urine
	White-tailed deer
	Browsing damage
	No

	 (Milunas et al., 1994)
	USA
	Human
	Swet 
	White-tailed deer
	Browsing damage
	No

	(Conover & Kania, 1987)
	USA
	Human
	Hair
	White-tailed deer
	Browsing damage
	Yes 

	(Kuijper et al., 2014)
	Poland
	Wolf
	Feces 
	Red deer
	Visit span, foraging, walking, vigilance, sniffing
	No, yes, no, yes, yes

	(Chamaillé-Jammes et al., 2014)
	Canada
	Wolf
	Urine
	Black -tailed deer
	Visitation rate, first visit, food consumption, sniffing, vigilance, visit span
	No, no, yes, yes, no, yes

	
	
	Black bear
	Urine
	Black -tailed deer
	Visitation rate, first visit, food consumption, sniffing, vigilance, visit span
	No, no, no, yes, no, no

	
	
	Human
	Cologne
	Black -tailed deer
	Visitation rate, first visit, food consumption, sniffing, vigilance, visit span
	No, no, no, no, no, no

	(Osada et al., 2014)
	Japan
	Wolf
	Urine
	Sika deer
	Visitation rate, visit span, tail-flag
	Yes, yes, yes

	(Müller-Schwarze, 1972)
	USA
	Coyote
	Feces 
	Black -tailed deer
	Food choice
	Yes

	
	
	Cougar
	Feces 
	Black -tailed deer
	Food choice
	Yes

	
	
	Lion
	Feces 
	Black -tailed deer
	Food choice
	Yes

	
	
	Snow leopard
	Feces 
	Black -tailed deer
	Food choice
	Yes

	
	
	Tiger
	Feces 
	Black -tailed deer
	Food choice
	Yes

	(Andelt et al., 1992)
	USA
	Coyote
	Urine
	Elk 
	Food consumption, browsing damage
	Yes, yes

	(Andelt et al., 1991)
	USA
	Coyote
	Urine
	Mule deer
	Food consumption, browsing damage
	Yes, yes

	(Pyare & Berger, 2003)
	USA
	Wolf
	Urine
	Moose
	Vigilance, flee
	Yes, yes

	
	
	Grizzly bear
	Feces 
	Moose
	Vigilance, flee
	Yes, yes

	
	
	Human
	Urine
	Moose
	Vigilance, flee
	Yes, no

	(Wikenros et al., 2015)
	Poland
	Lynx
	Feces
	Roe deer
	Vigilance, visitation, visit span, behaviour
	No, no, yes, no

	
	
	Lynx
	Feces
	Red deer
	Vigilance, visitation, visit span, behaviour
	No, no, yes, yes

	(Sahlén et al., 2016)
	Sweden
	Brown bear
	Hair
	Fallow deer
	Visitation
	Yes

	
	
	Brown bear
	Hair
	Roe deer
	Visitation
	No

	(T. Seamans et al., 2016)
	USA
	Coyote
	Hair
	White-tailed deer
	Alert behaviour, food consumption
	Yes, yes

	
	
	Bobcat
	Hair
	White-tailed deer
	Alert behaviour, food consumption
	Yes, no

	
	
	Black bear
	Hair
	White-tailed deer
	Alert behaviour, food consumption
	Yes, no

	(T. W. Seamans et al., 2002)
	USA
	Coyote
	Hair
	White-tailed deer
	Visitation, food consumption, trail use
	Yes, yes, no

	(Belant et al., 1998)
	USA
	Coyote
	Urine
	White-tailed deer
	Visitation, food consumption, trail use
	Yes, yes, no

	
	
	Bobcat
	Urine
	White-tailed deer
	Visitation, food consumption, trail use
	Yes, yes, no

	(van Ginkel et al., 2019)	Netherlands, Poland
	Wolf
	Urine
	Red deer
	Visitation, visit span, behaviours
	No, no, no

	(Elmeros et al., 2011)
	Denmark
	Wolf
	Urine 
	Roe deer
	Visitation
	No

	 
	 
	Wolf
	Urine 
	Red deer
	Visitation
	No



Behavioural responses of deer to acoustic cues from predators.
	Acoustic

	Study
	Country
	Predator 
	Cue type
	Prey
	Response type
	Response

	(Crawford et al., 2022)
	USA
	Human
	Playback
	White-tailed deer
	Flee, visitation
	Yes, yes

	
	
	Coyote
	Playback
	White-tailed deer
	Flee, visitation
	Yes, yes

	
	
	Wolf
	Playback
	White-tailed deer
	Flee, visitation
	Yes, yes

	
	
	Cougar
	Playback
	White-tailed deer
	Flee, visitation
	Yes, yes

	(Berger et al., 2001)
	USA, Norway, Sweden
	Tiger
	Playback
	Moose 
	Vigilance
	Yes

	
	
	Coyote
	Playback
	Moose
	Vigilance
	Yes

	
	
	Wolf
	Playback
	Moose
	Vigilance
	Yes

	(Espmark & Langvatn, 1985)
	Norway
	Dog
	Playback
	Red deer
	Heart rate
	Yes, yes

	(Hettena et al., 2014)
	USA
	Cougar
	Playback
	Mule deer 
	Vigilance
	No

	
	
	Coyote
	Playback
	Mule deer 
	Vigilance
	Yes

	
	
	Wolf
	Playback
	Mule deer 
	Vigilance
	Yes

	(Li et al., 2011)
	China
	Dog
	Playback
	Pere David's deer
	Foraging, Vigilance, Flee
	Yes, yes, no

	
	
	Tiger
	Playback
	Pere David's deer
	Foraging, Vigilance, Flee
	Yes, yes, no

	
	
	Lion
	Playback
	Pere David's deer
	Foraging, Vigilance, Flee
	Yes, yes, no

	
	
	Wolf
	Playback
	Pere David's deer
	Foraging, Vigilance, Flee
	Yes, yes, no

	(Moen et al., 1978)
	USA
	Wolf
	Playback
	White-tailed deer
	Heart rate
	Yes

	(Padié et al., 2015)
	France
	Dog
	Playback
	Roe deer
	Flee
	Yes

	(Berger, 2007)
	Russia, US, Canada, Norway, Greenland
	Wolf
	Playback
	Elk
	Vigilance, grouping, flee
	Yes, yes, yes

	
	
	Wolf
	Playback
	Caribou
	Vigilance, grouping, flee
	Yes, yes, yes

	
	
	Wolf
	Playback
	Moose 
	Vigilance, flee
	Yes, yes

	
	
	Tiger
	Playback
	Elk
	Vigilance, grouping, flee
	Yes, yes, yes

	
	
	Tiger
	Playback
	Caribou
	Vigilance
	No

	
	
	Tiger
	Playback
	Moose
	Vigilance
	Yes

	(Weterings et al., 2022)
	Netherlands
	Wolf
	Playback
	Red, roe, fallow deer
	Visitation, grouping
	Yes, no

	(Widén et al., 2022)	Sweden
	Wolf, dog, human
	Playback
	Roe deer
	Patch use
	Yes

	
	
	Wolf, dog, human
	Playback
	Fallow deer
	Patch use
	Yes

	
	
	Wolf, dog, human
	Playback
	Moose, red, roe, fallow deer
	Crop damage
	Yes

	
	
	Dog
	Playback
	Moose, red, roe, fallow deer
	Fear duration
	No

	
	
	Wolf
	Playback
	Moose, red, roe, fallow deer
	Fear duration
	Yes

	
	
	Human
	Playback
	Moose, red, roe, fallow deer
	Fear duration
	Yes

	(Bhardwaj et al., 2022)
	Sweden
	Human
	Playback
	Moose
	Leaving, vigilant, Feeding, time out of frame, Time between events
	Yes, yes, yes, yes, yes

	 
	 
	Dog
	Playback
	Moose
	Leaving, vigilant, Feeding, time out of frame, Time between events
	Yes, yes, yes, yes, yes
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