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	ID
	Sex
	Age (Y,M)

	M1R
	M
	10,2

	M2 R
	M
	6,11

	M3 R
	M
	6,11

	M4 R
	M
	6,1

	M5 R
	M
	6,8

	M6 R
	M
	6,5

	M7 I
	M
	5,10

	M8
	M
	4,8

	M9
	M
	4,8

	F1 C
	F
	14,11

	F2 C
	F
	15,2

	F3
	F
	13,8

	F4 C
	F
	9,3

	F5 C
	F
	8,9

	F6 C
	F
	8,9

	F7 R
	F
	7,5

	F8
	F
	4,8

	F9 C
	F
	4,7

	F10
	F
	4,4

	J1
	J
	1,5

	J2
	J
	0,11


















Table SI Demographic information of the Sulawesi crested macaque group housed at Chester Zoo in July–December 2015, including individual ID, sex, and age at the beginning of the study in years and months (Y,M). R = Individuals removed during an initial management intervention, C = individuals contracepted during an initial management intervention, and I = a novel male that was introduced during a second management intervention. Individual IDs correspond to IDs in Figs. 1 and 2. 
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(a)
	
	Binary degree
	Graph strength
	Betweenness centrality
	Harmonic centrality

	Binary degree
	
	0.65 (<0.0001)
	0.67 
(<0.0001)
	0.45 
(<0.01)

	Graph strength
	
	
	0.52 
(<0.001)
	0.45 
(<0.01)

	Betweenness centrality 
	
	
	
	0.56 (<0.0001)

	Harmonic centrality
	
	
	
	




(b)
	
	Binary degree
	Graph strength
	Betweenness centrality
	Harmonic centrality

	Binary degree
	
	0.61 
(<0.001)
	0.42 
(0.01)
	0.35 
(0.04)

	Graph strength
	
	
	0.56 
(0.00)
	0.04 
(0.82)

	Betweenness centrality 
	
	
	
	0.11 
(0.52)

	Harmonic centrality
	
	
	
	





[bookmark: _Toc522956959][bookmark: _Toc524266552][bookmark: _Toc524271950][bookmark: _Toc524365884]Table SII Pearson’s correlation coefficients between network parameters in (a) whole and (b) female-only grooming networks for the Sulawesi crested macaques housed at Chester Zoo in July–December 2015. For all correlations, we present degrees of freedom are 45, and P-values are in parentheses. 
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(a)
	
	Group mean (mean ± SD)
	t-test
	

	Network metric
	Baseline group 
	Baseline removed individuals 
	t
	df
	P
	Mean ± SD permuted

	Binary degree
	0.22 ± 0.04
	0.24 ± 0.02
	0.59
	10.39
	0.79
	0.45 ± 0.60

	Graph strength
	0.02 ± 0.00
	0.03 ± 0.00
	1.01
	9.31
	0.51
	0.59 ± 0.68

	Harmonic centrality
	0.68 ± 0.07
	0.72 ± 0.04
	0.63
	10.95
	0.44
	0.09 ± 0.52

	Betweenness centrality
	0.34 ± 0.12
	0.44 ± 0.07
	1.10
	12.00
	0.36
	0.52 ± 0.75



(b) 
	
	Empirical network

	Network metric
	Postintervention 2 (mean ± SD)
	Postintervention 2 introduced male
	Percentile

	Binary degree
	0.52 ± 0.04
	0.46
	25th

	Graph strength
	0.05 ± 0.00
	0.05
	70th

	Harmonic centrality
	0.75 ± 0.04
	0.72
	40th

	Betweenness centrality
	0.50 ± 0.09
	0.63
	70th



Table SIII Mean social network metrics for whole group social networks from the Sulawesi crested macaques housed at Chester Zoo in of July–December 2015 during a baseline period and a period following an introduction of a novel male (postintervention 2).  (a) Mean values and the results of t-tests comparing social network metrics of individuals removed from the group following an initial management intervention to the whole group during a baseline observation period, and (b) mean social network metric values for the group and an introduced male, and the percentile of all group values in which the value of the introduced male lies during a period following an introduction of a novel male (postintervention 2). 
4

	[bookmark: _Toc524365913][bookmark: _Toc524266581][bookmark: _Toc524271979]Network
	Metric 
	Observation period
	Observed value ± SD
	Mean ± SD permutations
	P

	Whole
	Binary degree
	Baseline
	0.24 ± 0.10
	0.15 ± 0.08
	<0.001

	
	
	Postintervention 1
	0.24 ± 0.10
	0.14 ± 0.09
	<0.001

	
	
	Postintervention 2
	0.52 ± 0.14
	0.35 ± 0.13
	<0.001

	
	
	Terminal
	0.35 ± 0.12
	0.23 ± 0.11
	<0.001

	
	
	Knockout
	0.27 ± 0.11
	0.15 ± 0.09
	<0.001

	
	Graph strength
	Baseline
	0.03 ± 0.01
	0.01 ± 0.01
	<0.001

	
	
	Postintervention 1
	0.04 ± 0.01
	0.02 ± 0.01
	<0.001

	
	
	Postintervention 2
	0.05 ± 0.01
	0.03 ± 0.01
	<0.001

	
	
	Terminal
	0.04 ± 0.01
	0.02 ± 0.01
	<0.001

	
	
	Knockout
	0.05 ± 0.02
	0.02 ± 0.01
	<0.001

	
	Harmonic centrality
	Baseline
	0.72 ± 0.16
	0.61 ± 0.22
	0.04

	
	
	Postintervention 1
	0.68 ± 0.21
	0.54 ± 0.29
	0.04
	

	
	
	Postintervention 2
	0.75 ± 0.16
	0.74 ± 0.16
	0.94

	
	
	Terminal
	0.69 ± 0.16
	0.66 ± 0.20
	0.46

	
	
	Knockout
	0.72 ± 0.19
	0.56 ± 0.31
	0.02

	
	Betweenness centrality
	Baseline
	0.44 ± 0.30
	0.29 ± 0.30
	0.02

	
	
	Postintervention 1
	0.33 ± 0.31
	0.21 ± 0.32
	0.30

	
	
	Postintervention 2
	0.46 ± 0.30
	0.36 ± 0.30
	0.18

	
	
	Terminal
	0.46 ± 0.33
	0.33 ± 0.32
	0.06

	
	
	Knockout
	0.40 ± 0.30
	0.25 ± 0.34
	0.12

	Female
	Binary degree
	Baseline
	0.25 ± 0.11
	0.14 ± 0.10
	<0.001

	
	
	Postintervention 1
	0.27 ± 0.13
	0.17 ± 0.11
	<0.001

	
	
	Postintervention 2
	0.56 ± 0.18
	0.40 ± 0.17
	<0.001

	
	
	Terminal
	0.36 ± 0.12
	0.23 ± 0.11
	<0.001

	
	
	Knockout
	
	
	

	
	Graph strength
	Baseline
	0.06 ± 0.02
	0.03 ± 0.02
	<0.001

	
	
	Postintervention 1
	0.05 ± 0.02
	0.03 ± 0.02
	<0.001

	
	
	Postintervention 2
	0.07 ± 0.01
	0.04 ± 0.02
	<0.001

	
	
	Terminal
	0.06 ± 0.01
	0.03 ± 0.01
	<0.001

	
	
	Knockout
	
	
	

	
	Harmonic centrality
	Baseline
	0.61 ± 0.22
	0.47 ± 0.32
	0.08

	
	
	Postintervention 1
	0.71 ± 0.18
	0.58 ± 0.30
	0.08

	
	
	Postintervention 2
	0.71 ± 0.18
	0.72 ± 0.19
	0.86

	
	
	Terminal
	0.73 ± 0.14
	0.68 ± 0.24
	0.48

	
	
	Knockout
	
	
	

	
	Betweenness centrality
	Baseline
	0.45 ± 0.32
	0.25 ± 0.36
	0.03

	
	
	Postintervention 1
	0.28 ± 0.33
	0.28 ± 0.37
	0.92

	
	
	Postintervention 2
	0.49 ± 0.26
	0.35 ± 0.33
	0.14

	
	
	Terminal
	0.41 ± 0.36
	0.32 ± 0.34
	0.17

	
	
	Knockout
	
	
	


Table SIV Mean ± SD network metrics from empirical and permuted social networks for the Sulawesi crested macaques housed at Chester Zoo in of July–December 2015. Observation conditions include a baseline observation period; an observation period following the introduction of a novel, intact male to the group (intervention 2); a terminal period 10–15 weeks after the introduction of a novel male (terminal); and a network simulating the removal of several adults (knockout). We highlight network metrics that differed more or less significantly than expected by chance in bold. 
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