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[bookmark: _Hlk64825657]Table S1. The ethogram behaviors for six study species monitored as part of a zoo-wide behavior monitoring program.
	[bookmark: _Hlk64894094]
	
	
	
	Species1,2

	Behavior
Category
	
	Behavior
	Definition
	A.P.
	K.L.
	P.H.
	R.R.
	S.T.
	S.L.

	Inactive
	
	Standing
	Animal is upright with weight supported by legs and not performing another behavior listed.
	X
	X
	X3
	X
	X
	X

	Inactive
	
	Sitting/ Lying
	Animal is seated with weight supported on buttocks and not performing another behavior listed.
	X
	X
	X
	X
	X
	X

	Feed/ Forage/ Drink
	
	Feed/ Forage/ Drink
	Animal is either chewing food, drinking, manipulating food for the purpose of feeding, or searching for food.
	*
	*
	X
	*
	*
	X

	Feed/ Forage/ Drink
	
	Feeding/ Drinking
	Animal is chewing and ingesting food items or manipulating a food item for the purpose of feeding or ingesting water.
	*
	X
	*
	X
	X
	*

	Feed/ Forage/ Drink
	
	Feeding/ Browsing
	Animal is stripping or plucking leaves from a branch, either 
using their mouth or hands
	X4
	X
	*
	*
	X
	*

	Feed/ Forage/ Drink
	
	Feeding/ Grazing
	Animal is pulling small portions of food that are fixed at ground level. This can include eating grasses, as well as foraging from enrichment items with food fixed below netting/grating.
	*
	X
	*
	*
	X
	*

	Feed/ Forage/ Drink

	
	Feeding/ Extractive Foraging
	Animal is manipulating an object to extract a food item (e.g. includes any food in enclosed containers like boxes, bags, ice blocks, puzzle feeders, etc.).
	*
	*
	*
	X
	X
	*

	Feed/ Forage/ Drink
	
	Feeding/ Substrate Foraging
	Animal is visually scanning or manipulating loose substrate (e.g. straw, mulch) to search for food items or moving a minimum of one body’s length to acquire small pieces of food from the substrate (i.e. when food items are scattered across the ground).
	*
	X
	*
	X
	*
	*

	Feed/ Forage/ Drink
	
	Rooting
		Using snout to excavate soil, often for the purpose of extracting buried food items (Score Rooting if they are feeding on a piece of food that was recently excavated. If pushing through straw for food, score Substrate Foraging).
	*
	*
	*
	X
	*
	*

	Feed/ Forage/ Drink
	
	Ruminating
	Regurgitation and chewing cud of previously eaten food. Does not include periods of chewing which might accompany foraging and should be recorded as “Feeding.”
	*
	X
	*
	*
	X
	*

	Feed/ Forage/ Drink

	
	Food Solicitation/
 Begging
	Animal is gesturing to another individual to solicit food.
	X
	*
	*
	*
	*
	*

	Feed/ Forage/ Drink
	
	Food Stealing
	Animal grabs food from another individual against their will (i.e. not food sharing).
	X
	*
	*
	*
	*
	*

	Locomotion
	
	Locomotion
	Animal is moving at least one body’s length in non-stereotypical manner.
	*
	X
	*
	X
	X
	*

	Locomotion
	
	Walk/ Run
	Animal is walking or running through the exhibit at least a distance greater than one body's length.
	X
	*
	X
	*
	*
	X

	Locomotion
	
	Climb/ Leap
	Animal is propelling up or down a vertical surface or leaping to travel a distance greater than one body's length.
	*
	*
	*
	*
	*
	X

	Locomotion
	
	Swimming
		Animal is propelling itself through water at least a distance greater than one body’s length.
	X
	*
	X
	*
	*
	*

	Undesirable
	
	Door-directed
	Animal is physically interacting with door or vocalizing at door or within 3 seconds of contacting door (can include pawing, head butting, and other non-exploratory physical contact).
	*
	*
	*
	X
	X
	*

	Undesirable
	
	Pacing
	Animal is walking in a repetitive manner along a fixed path without an apparent goal or function.  The animal must move along the path three times to qualify as pacing.  [Note: If a scan occurs during the first two transects and the animal continues into a pacing bout, score pacing].
	*
	X
	X
	X
	X
	X

	Undesirable
	
	Repetitive Licking/ Gnawing
	Animal is repeatedly licking or gnawing on a non-food object, including wood or metals posts, rocks or gunite, or concrete floors.
	*
	X
	*
	*
	*
	*

	Undesirable
	
	Wall Swimming
	Animal is repetitively swimming against an exhibit barrier.
	*
	*
	X
	*
	*
	*

	Other Solitary
	
	General Exploration/ Sniff Air
	Animal is visually inspecting or sniffing the substrate or air in a non-focused manner.
	X
	X
	X
	X
	X
	X

	Other Solitary
	
	Focused Investigation
	Animal is actively sniffing or pawing at a specific area within ½ body’s length.
	X
	X
	X
	X
	X
	X

	Other Solitary
	
	Object Manipulation
	Animal is moving a non-fixed object in enclosure using mouth or paws.  [Note: If object is associated with food, score as Feed/ Forage/ Drink.  If animal plays with object, score as Solitary Play]
	X
	X
	X
	X
	X
	X

	Other Solitary
	
	Alert Stare
	Animal is visually fixated on an object in an alert posture for a period of at least 3 seconds.
	X
	*
	*
	*
	*
	X

	Other Solitary
	
	Flehmen
	Animal has mouth open with a raised upper lip and a grimaced facial expression.
	*
	*
	X
	X
	*
	X

	Other Solitary
	
	Digging
	Animal is using forelimbs or snout in a repetitive manner to excavate substrate.
	*
	*
	*
	X
	*
	*

	Other Solitary
	
	Nest Building
		Animal is positioning materials within or in front of a nest niche.
	X
	*
	*
	*
	*
	*

	Other Solitary
	
	Nest Gathering
	Animal is collecting nesting materials, but is not near a nest niche.
	X
	*
	*
	*
	*
	*

	Other Solitary
	
	Self-maintenance
	Animal is engaged in another self-maintenance behavior not currently listed.
	*
	X
	X
	*
	*
	*

	Other Solitary
	
	Scratching/ Self-grooming/Preening
	Animal is interacting with their body using hands or feet in rapid, often repetitive, movements across their fur or skin.
	X
	*
	*
	X
	*
	X

	Other Solitary
	
	Other Self-maintenance
	Animal is performing any comfort related behavior including self-directed behaviors, stretching, yawning, rolling, or wallowing.
	X
	*
	*
	X
	X
	X

	Other Solitary
	
	Object Rubbing (non-marking)
	Animal is rubbing their body against an object [Note: If the body area is known to contain scent glands, score as Object Rubbing (marking)].
	*
	*
	*
	*
	X
	*

	Other Solitary
	
	Rolling
	Animal is rolling on substrate [Note: If animal is scent marking area, score as Object Rubbing (marking)].
	*
	*
	*
	*
	*
	X

	Other Solitary
	
	Wallowing
	Animal is lying or rolling in wet mud or water.
	*
	*
	*
	X
	*
	*

	Other Solitary
	
	Elimination
	Excretion of body waste (e.g. urinating on the ground from a squatting position in non-scent marking manner or defecating).
	*
	X
	X
	X
	X
	X

	Other Solitary
	
	Urine Scent Marking
	Animal is urinating using species-specific scent marking behavior, including spraying objects or depositing small amounts of urine across multiple objects, frequently with the tail held high and back legs fully extended or through leg lifting.  Vertical substrates or specific objects are most frequently targeted.
	*
	*
	*
	X
	*
	X5

	Other Solitary
	
	Feces Scent Marking
	Animal is defecating on a target object [e.g. muck spreading in pygmy hippos].
	*
	*
	X
	*
	*
	*

	Other Solitary
	
	Feet Scraping
	Animal is repeatedly kicking substrate behind the animal, primarily using the hind feet.  This behavior is typically following a scent mark or elimination.
	*
	*
	*
	*
	*
	X

	Other Solitary
	
	Object Clawing/ Rubbing (scent mark)
	Animal is repetitively scratching an object or rubbing body area associated with scent glands against an object [Note: this includes any rubbing of the face or ano-genital area].
	*
	X
	*
	X
	*
	X

	Other Solitary
	
	Other Scent Marking
	Animal is intentionally marking an area using bodily fluids, including urine and feces. Includes all behaviors involved in marking as well as secondary behaviors to spread scents (e.g. feet scraping) and visually indicate scents (e.g. clawing).
	*
	X
	*
	*
	*
	*

	Other Solitary
	
	Solitary Play
	Animal is in a relaxed state and voluntarily performing a behavior in a repetitive fashion without a clear functional benefit in the current context.  This can include object-directed play such as manipulating, tossing, or moving objects, hunting play behaviors including stalking or pouncing on objects, general motor play including moving around exhibit, rolling on substrate, or hanging/ swinging from branches, as well as other adapted behaviors.
	X
	X
	X
	X
	X
	X

	Other Solitary
	
	Keeper Interaction
	Animal is directly interacting with keepers, either performing trained behaviors in the context of a training session or engaged in an informal manner, including handing feeding, playing, handling, or inspecting.
	X
	*
	*
	*
	*
	*

	Other Solitary
	
	Public Interaction
	Animal is soliciting or responding to behaviors from the public.
	X
	*
	*
	*
	*
	*

	Other Solitary
	
	Vocalizing
	Animal is producing sounds through intentional vibration of air for the purpose of communication (may involve vocal cords, stridulation of body parts, vibration of air sacs, or other taxa-specific adaptations).
	*
	*
	X
	X
	*
	X

	Other Solitary
	
	Other Solitary
	Animal is engaged in another solitary behavior not currently listed.
	X
	*
	*
	*
	*
	*

	Social
	
	Affiliative Behavior
	Animal performs any non-sexual affiliative behavior, including grooming a social partner, playing, or social greetings.
	*
	*
	X
	X
	X
	*

	Social
	
	Social Grooming
	Animal is licking or manipulation the skin or fur of another animal in an affiliative context.
	X6
	X
	*
	*
	*
	*

	Social
	
	Chick-Directed
	Animal is engaged in any behavior directed toward a chick, including regurgitating food, preening chicks, and restraining chicks from moving.
	X
	*
	*
	*
	*
	*

	Social
	
	Other Affiliative
	Animal performs any non-sexual affiliative behavior, including playing or social greetings.
	*
	X
	*
	*
	*
	*

	Social
	
	Agonistic Behavior
	Animal performs any aggressive behavior, either with or without contact, or any dominance related behavior.
	*
	X
	*
	X
	X
	*

	Social
	
	Chasing
		Animal aggressively pursues another individual.
	*
	*
	X
	*
	*
	*

	Social
	
	Contact Aggression
	Animal physically attacks another individual, including biting, batting, or kicking.
	X
	*
	X
	*
	*
	*

	Social
	
	Non-contact Aggression
	Animal performs non-contact aggressive behavior towards another individual, including threat displays or chasing.
	X
	*
	*
	*
	*
	*

	Social
	
	Displacement
	Animal approaches another animal which causes the recipient to move away without intervening behaviors.
	*
	*
	*
	*
	X
	*

	Social
	
	Threat Display
	Animal bares teeth, shakes head, lunges, snarls, or performs another threat-related agonistic behavior towards another animal, the public, or zoo/keeper staff.
	*
	*
	X
	*
	*
	X

	Social
	
	Other Reproductive Behavior
	Any reproductive behavior not listed.
	*
	*
	*
	X
	*
	*

	Social
	
	Ano-genital
 Investigation
	Animal is sniffing the ano-genital region of another individual.
	*
	X
	X
	X
	X
	*

	Social
	
	Back/ Side Twitch
	Repeated quick muscle movements of back and sides (part of mating behavior).	
	*
	*
	X
	*
	*
	*

	Social
	
	Courtship
	Animal approaches another individual with eyes partially closed, head wag, feathers erect.
	X
	*
	*
	*
	*
	*

	Social
	
	Head Bobbing
	Repeated up and down head movements (mouth may be open or closed).
	*
	*
	X
	*
	*
	*

	Social
	
	Jabber Jawing
	Repetitive rapid open and closing of mouth (if movement is slow and not repetitive, should be scored as a yawning for self-maintenance behavior).
	*
	*
	X
	*
	*
	*

	Social
	
	Mounting
	Animal mounts or attempts to mount another individual [Note: please specify whether the focal animal was the initiator or recipient].
	X
	X
	X
	X
	X
	*

	Social
	
	Urine/ Feces 
Investigation
	Animal is sniffing or tasting the urine or feces of another individual.
	*
	X
	X
	X
	X
	*

	Other
	
	Other
	Animal is performing any behavior not listed above.
	X
	*
	X
	X
	*
	X

	Not Visible
	
	Animal Not Visible
	The animal is completely not visible and its location is unknown.
	X
	X
	X
	X
	X
	X

	Not Visible
	
	Behavior Obscured
	The behavior of the animal cannot be determined but the location of the animal is known.
	X
	X
	X
	X
	X
	X


1 Species abbreviations: African penguin (A.P.); klipspringer (K.L.); pygmy hippo (P.H.); Red River hog (R.R.); Sichuan takin (S.T.); and snow leopard (S.L.).
2 Behaviors not included on the species’ ethogram are indicated with asterisks.
[bookmark: _Hlk64902436]3 Labelled as “Standing/Floating in the pygmy hippo project ethogram.
4 Labelled “Feeding/Foraging” in African penguin project ethogram.
5 Labelled as “Urine Spraying” in snow leopard project ethogram.
6 Labelled as “Allopreening” in African penguin project ethogram.
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