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Methods
Subjects
The members of the two wolf packs lived in two different game parks in Germany (Dörverden and Petersberg), that are open to the public. The enclosures were structured by hills, burrows,  bushes  and  trees. The size of the enclosure varied between 9.000 qm (Dörverden) and 1100 qm (Petersberg). Subjects had no experience with the experimental setup or comparable constructions, but the testing apparatus was implemented into an enclosure they were familiar with. Whereas the wolves in Dörverden were all siblings, only two wolves in Petersberg were siblings, and the other two were mother and son. The wolves in Dörverden were all raised by hand in their first months of life.
Dogs were normal family dogs that lived with their owners. The dogs from Greiz lived together with their owners in a garden in a pack-like group of 7-8 dogs (Earl was not a constant member of the group, but visited on a daily basis). The dogs from Königswinter each lived with their owners, but met each other daily or at least once the week. Also the dogs had no experience with the experimental setup or comparable constructions. Dogs were from different breeds, but of comparable size to the tested wolves (at least 30kg). 



Table S1: Wolves and dogs participating in the study. (#/*/+ = relatedness, n=neutered)
	Name / Code
	Subspecies / Breed
	Pack
	Testing Area 
	Gender
	Age (years)

	Ronja #
	Arctic Wolf
	Petersberg
	Small
	F
	6 

	Alphie *
	Arctic Wolf
	Petersberg
	Small
	M
	9

	Socks *
	Arctic Wolf
	Petersberg
	Small
	M
	9 

	Aino #
	Arctic Wolf
	Petersberg
	Small
	M
	1 

	Hu
	Dog: Husky
	Greiz
	Small
	F
	1 

	Co
	Dog: Malinois
	Greiz
	Small
	M
	3 

	Ea
	Dog: Staffordshire Terrier
	Greiz
	Small
	M
	6 

	La
	Dog: Podenco
	Greiz
	Small
	M
	5 

	Ylva +
	European Grey Wolf
	Dörverden
	Big
	F (n)
	1.5

	Odin +
	European Grey Wolf
	Dörverden
	Big
	M
	1.5

	Sirius +
	European Grey Wolf
	Dörverden
	Big
	M
	1.5

	Remo +
	European Grey Wolf
	Dörverden
	Big
	M
	1.5

	Olomuk +
	European Grey Wolf
	Dörverden
	Big
	M
	1.5

	Em 
	Dog: English Windhound x Flat coated Retriever
	Königswinter
	Big
	F (n)
	3

	Ho 
	Dog: Berner Sennenhund
	Königswinter
	Big
	M
	1

	Be 
	Dog: Flat coated Retriever
	Königswinter
	Big
	M (n)
	4

	Ma 
	Dog: Beauceron
	Königswinter
	Big
	M (n)
	6

	Jo 
	Dog: Collie
	Königswinter
	Big
	M
	2



Materials
We used dog sausages, dry and wet dog food (Rinti Chew Sticks), dry cat food, whole newborn chicken and dry chicken as a reward. For moving around subjects we used small food pieces. For the dominance test we used dog sausage or whole chicken. Importantly, in the test we always placed monopolizable food in each bowl, that was consumed in one bite. For all dogs we placed a combination of one dog sausage and one Chew Stick in each bowl. For the wolves we depended on their food preferences and requirements of the park which resulted in the use of whole newborn chicken in Greiz and combination of one dog sausage/one Chew Stick and combination of a bit wet dog food/one Chew Stick in Dörverden (some wolves in Dörverden could not tolerate dog sausages).

Procedure
Habituation and Pretest: 
As wolves are neophobic, they had to be accustomed to the apparatus first. For the Dörverden pack, the apparatus was set up in the enclosure two months prior to testing. During that time, the wolves were allowed to explore the apparatus by themselves, without being separated. Additionally, they were fed in the apparatus to make it attractive to them. For the Petersberg pack, the apparatus was set up in a cage in the enclosure one week before testing. They consequently approached the familiar cage without problems during the test and had experience with sliding doors similar to the dog entrance. For the dogs, this step of habituation was not necessary, the apparatus was set up in an area that was familiar to them.
Before the pretest started, subjects were allowed to explore the apparatus for ten minutes. The experimenter moved the sliding door back and forth and put food into the container. Then the subjects learned to pay attention to the sliding door while approaching the reward. For that, they were sent into an adjacent cage, outside the apparatus. As in the test, the experimenter baited the containers with food. Then the subject’s entrance was opened, so that the subject could enter the apparatus and approach the food. In contrast to the test, the door was not moved. This training trial was repeated, and which side of the middle fence was left open was varied. To pass the pretest, the subject had to approach the food directly through the unimpeded opening in four trials in a row, twice through the right side and twice through the left side. Subjects passed the pretest after 12 trials on mean average (ranging from 4 to 43 trials; mean for wolves Dörverden 13 / wolves Petersberg 10 / dogs Königswinter 14 / dogs Greiz 9). 
Test:  After baiting, E went outside the cage to where she could operate the sliding door. Then a second person opened the subjects’ entrance. By moving the sliding door back and forth, E tried to prevent the subjects from crossing the central fence. In particular, as soon as one subject approached the opening by crossing the line on the floor (which was parallel and 50 cm away from the sliding fence), E blocked it with the sliding fence, which simultaneously left the other opening accessible. If the subjects did not solve the problem within 70 seconds, E removed the rewards. After the end of the trials, both subjects were sent back through the subjects’ entrance into the adjacent cage, and the next trial started. 
Results
Table S2: For each model, marginal and conditional R2

	Model
	Marginal R2 - variance for fixed effects
	Conditional R2 - variance for fixed and random effects

	1
	0.063
	0.965

	2
	0.051
	0.392

	3
	0.139
	0.960

	4
	0.115
	0.964



[bookmark: _GoBack]Table S3: Detailed results of all pairs, for Food Dominance Test, Risk and Food received (benefit). The first value refers to the first name in the pair column. For the Food Dominance Test (Food Dom.Test), the number of food pieces each subject could monopolize is shown. The Spearman Correlation between latency & trial number illustrates improvement or decline over trials: 8 pairs improved over time whereas 6 pairs declined.

	Pair
	Species / group
	Food
Dom.
Test (No. of pieces)
	Succ.
(No. of trials)
	Mean
Lat.
(sec)
	Risk
(No. of trials of each subject)
	Spearman Correlation between latency & trial number
	Food received (No. of trials for each subject)

	Alphie - Ronja
	Wolf / Petersberg
	5-3
	55
	24
	29 - 26
	r=-0.20, p=0.143
	27 – 31
(5 both)

	Aino - Socks
	Wolf / Petersberg
	6-2
	60
	5
	21 - 39
	r=-0.52, p<0.001
	45 – 21
(6 both)

	Alphie - Aino
	Wolf / Petersberg
	4-4
	60
	2

	26 - 34
	r=-0.50, p<0.001
	34 – 33
(7 both)

	Ronja- Socks
	Wolf / Petersberg
	5-3
	41
	39

	12 - 29
	r=0.30, p<0.057
	41 – 12
(12 both)

	Alphie - Socks
	Wolf / Petersberg
	7-1
	20
	65
	7 - 13
	r=0.21, p=0.373
	18 – 5
(3 both)

	Ronja - Aino
	Wolf / Petersberg
	5-3
	47
	27
	0 - 47
	r=0.26, p=0.079
	47 – 1
(1 both)

	Co – Ea
	Dog / Greiz
	7-1
	60
	8

	49 - 11
	r=0.22, p=0.09
	55 – 49
(44 both)

	Hu – La
	Dog / Greiz
	4-4
	50
	31
	50 - 2
	r=-0.07, p=0.644
	50 – 46
(46 both)

	Co – Hu
	Dog / Greiz
	5-3
	58
	11

	0 - 58
	r=-0.33, p=0.013
	58 – 46
(46 both)

	Ea - La
	Dog / Greiz
	8-0
	55
	20

	9 – 46
	r=0.287, p=0.03
	50 – 9
(4 both)

	Co - La

	Dog / Greiz
	8-0
	27
	50
	0 – 27
	r=-0.27, p=0.171
	27 – 1
(1 both)

	Ea - Hu
	Dog / Greiz
	7-1
	60
	5
	0 – 60
	r=0.03, p=0.834
	60 – 60
(60 both)

	Sirius - Odin 
	Wolf /  Dörverden
	4-4
	59
	5
	2 - 57
	r=-0.615, p<0.001
	59 – 59
(59 both)

	Olomuk - Sirius
	Wolf /  Dörverden
	8-0
	60
	5
	60 - 0
	r=0.013, p=0.923
	58 – 60
(58 both)


	Olomuk - Odin 
	Wolf /  Dörverden
	5-3
	59
	6
	59 - 0
	r=-0.476, p<0.001
	59 – 59
(59 both)

	Remo - Sirius
	Wolf /  Dörverden
	8-0
	59
	5
	59 - 0
	r=-0.323, p=0.12
	59 – 59
(59 both)

	Remo - Odin 
	Wolf /  Dörverden
	8-0
	59
	6
	59 - 0
	r=-0.408, p=0.001
	59 – 59
(59 both)

	Remo - Olomuk 
	Wolf /  Dörverden
	8-0
	3
	9
	3 - 0
	
	2 – 3
(2 both)

	Ylva - Sirius
	Wolf /  Dörverden
	8-0
	4
	23
	4 - 0
	
	3 – 4
(3 both)

	Ylva - Odin
	Wolf /  Dörverden
	5-3
	10
	14
	10 - 0
	
	10 – 10
(10 both)

	Ylva - Olomuk
	Wolf /  Dörverden
	7-1
	0
	
	0 - 0
	
	0 - 0

	Ylva - Remo
	Wolf /  Dörverden
	7-1
	0
	
	0 - 0
	
	0 - 0

	Jo – Be
	Dog / Königswinter
	8-0
	54
	10
	52 - 2
	r=0.047, p=0.724
	8 – 52
(6 both)

	Jo – Ma
	Dog / Königswinter
	7-1
	55
	8
	31 - 24
	r=0.517, p<0.001
	39 – 32
(6 both)

	Be – Ma
	Dog / Königswinter
	8-0
	57
	8
	0 - 57
	r=0.257, p=0.047
	57 – 4
(4 both)

	Jo – Ho
	Dog / Königswinter
	8-0
	59
	11
	3 - 56
	r=0.535, p<0.001
	57 – 54
(52 both)

	Be – Ho
	Dog / Königswinter
	8-0
	60
	10
	2 - 58
	r=0.458, p<0.001
	58 – 4
(2 both)

	Ma – Ho
	Dog / Königswinter
	8-0
	60
	12
	22 - 38
	r=0.396, p=0.002
	41 – 24
(5 both)

	Em - Jo
	Dog / Königswinter
	8-0
	60
	12
	60 - 0
	r=0.137, p=0.297
	60 – 60
(60 both)

	Em – Be
	Dog / Königswinter
	8-0
	45
	9
	39 - 6
	r=-0.605, p<0.001
	41 – 40
(36 both)

	Em – Ma
	Dog / Königswinter
	8-0
	59
	13
	5 - 54
	r=0.190, p=0.147
	58 – 5
(4 both)

	Em – Ho
	Dog / Königswinter
	8-0
	60
	3
	29 - 31
	r=0.024, p=0.853
	51 – 29
(20 both)
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