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[bookmark: _Toc89474611]Bacterial microbiome analyses
Extraction of DNA, amplification, and sequencing of 16S rRNA genes
DNA was extracted from approximately 100 mg faecal sample using the PowerSoil DNA isolation kit (MoBio, Carlsbad, USA) following the instructions of the manufacturer with minor modifications. To ensure complete homogenization of the faecal samples, cells were mechanically disrupted with a FastPrep-24 Classic Grinder (MP Biomedicals, Santa Ana, California, USA) for 20 s at 6.5 m/s. Bacterial 16S rRNA gene amplicons were generated using the forward and reverse primers S-D-Bact-0341-b-S-17 (5′- CCTACGGGNGGCWGCAG-3′) and S-D-Bact-0785-a-A-21 (5′-GACTACHVGGGTATCTAATCC-3′) [1], including the Illumina MiSeq sequencing adaptors. PCR reaction mixtures (total volume 50 μl) contained 1 U Phusion high fidelity DNA polymerase (Biozym Scientific, Oldendorf, Germany), 2.5 μl DMSO (5%), 1 µl of forward and reverse primers (10 µM), 1 µl dNTP (10 mM), 0.2 μl MgCl2 (50 mM), and 25 ng of isolated DNA. Thermal cycling conditions were as follows: initial denaturation for 1 min at 98 °C, 25 cycles at 98 °C for 45 s, 55 °C for 45 s, and 72 °C for 30 s, and a final extension at 72 °C for 5 min. Negative (without template) and positive controls (with genomic Escherichia coli DH5α DNA) were included in all PCRs. We used agarose gel electrophoresis to verify correct amplicon size (~550 bp). PCR reactions were performed in triplicates for each sample, then pooled equimolar and purified using MagSi-NGSPREP Plus (Steinbrenner, Wiesenbach, Germany) as described by the supplier. The Göttingen Genomics Laboratory determined the sequences. Nextera DNA Library Prep kit was used for indexing PCR products according to the manufacturer (Illumina, San Diego, CA, USA), followed by dual-indexed paired-end sequencing with the Illumina MiSeq platform (2 x 300 bp) and v3 chemistry as recommended by the manufacturer (Illumina). Sequences were demultiplexed and adapters clipped using CASAVA data analysis software (Illumina).

[bookmark: _Hlk68097730]Bioinformatic processing of 16S rRNA gene amplicon sequences
Paired-end sequencing data from the Illumina MiSeq were quality-filtered with fastq (v0.20.0) [2] using default settings with the addition of an increased per base phred score of 20, base pair corrections by overlap (-c), as well as 5′- and 3′-end read trimming with a sliding window of 4, a mean quality of 20 and minimum sequence size of 50 bp. After quality control, the paired-end reads were merged using PEAR (v0.9.11) [3] and primers clipped using cutadapt (v2.5) [4]  with default settings. Sequences were then processed using VSEARCH (v2.15.0) [5]. Processing included sorting and size-filtering of the paired reads to ≥300 bp (--sortbylength --minseqlength 300) and dereplication (--derep_fulllength). Dereplicated amplicon sequence variants (ASVs) were denoised with UNOISE3 using default settings (--cluster_unoise -minsize 8) and chimeras were removed (--uchime3_denovo). An additional reference-based chimera removal was performed (--uchime_ref) against the SILVA SSU NR database (v138.1) [6]. Quality-filtered and merged reads were mapped against the ASVs (--usearch_global–id 0.97). Finally, taxonomic classification of the ASVs was performed with BLAST 2.9.0+ [7] against the SILVA SSU v138.1 database, chloroplasts and extrinsic domain ASVs were removed from the data set. In addition, the following identity thresholds proposed by Yarza et al. (2014) for taxonomical classification of 16S rRNA genes were used to improve accuracy: species (≥ 98.7%), genus (≥ 94.5%), family (≥ 86.5%), order (≥ 82%), class (≥ 78.5%), and phylum (≥ 75%). Assignments with lower identities were marked as unclassified at the given taxonomic rank.

Gut bacterial community analysis
The following analyses were performed on data normalised with the GMPR (v0.1.3) [9] and conducted in R (R v4.0.3, R Core Team, 2020). To generate a phylogenetic tree all sequences of the filtered dataset were aligned with a maximum of 100 iterations using MAFFT [11]. The tree was calculated with FastTree 2.1.7 (OpeMP) [12] and then midpoint-rooted and saved in Newick format with FigTree (version 1.4.4) [13]. To assess alpha diversity, i.e. the bacterial diversity within samples, we calculated Faith’s Phylogenetic Diversities (PD) [14] with the picante package (v1.8.2). For examinations of beta diversity, i.e. variance of community composition among samples, we computed generalized UniFrac distances (GUniFrac).GUniFrac distances detect microbial abundances but further include information on counts and adjusted weights of phylogenetic branch lengths [15]. We computed GUniFrac distances with the GUniFrac function of the GUniFrac package (version 1.1) [15]. Relative abundances in the form of bar charts were generated with ggplot2 (version 3.3.3) using standard R packages. Heatmaps were built with the ampvis2 package (version 2.6.7) [16]. 

[bookmark: _Toc89474612]Eukaryotic microbiome analyses
Extraction of DNA, amplification, and sequencing of 18S rRNA genes
Eukaryotic 18S rRNA gene amplicons were generated using the primers TAReuk454FWD1 and TAReukREV3 [17] harbouring the Illumina MiSeq sequencing adaptors. PCR reaction mixtures (total volume 50 μl) and contained 1 U Phusion high fidelity DNA polymerase (Biozym Scientific, Oldendorf, Germany), 2.5 μl DMSO (5%), 1 µl of forward and reverse 18S rRNA gene primers (10 µM), 1 µl dNTP (10 mM), 0.2 μl MgCl2 (50 mM), and 50 ng of isolated DNA. Thermal cycling conditions were as follows: initial denaturation for 1 min at 98 °C, 25 cycles at 98 °C for 45 s, 60 °C for 45 s, and 72 °C for 30 s, and a final extension at 72 °C for 5 min. Negative (without template) and positive controls (genomic DNA isolated from Aspergillus nidulans) were included. All PCR products were checked for appropriate size via gel electrophoresis. We performed PCR reactions in triplicates for each sample, then pooled in equimolar amounts and purified using MagSi-NGSPREP Plus (amsbio, Frankfurt am Main, Germany) as described by the supplier. The Göttingen Genomics Laboratory determined the sequences. Nextera DNA Library Prep kits were used for indexing PCR products according to the manufacturer’s manual (Illumina), followed by dual-indexed paired-end sequencing with the Illumina MiSeq platform (2 x 300 bp) and v3 chemistry. Sequences were demultiplexed and adapters clipped using CASAVA data analysis software (Illumina).
Bioinformatic processing of 18S rRNA gene amplicon sequences
Paired-end sequences were merged using PEAR with default parameters [3]. Afterwards, we removed sequences with average quality scores below 20 and/or containing unresolved bases using trimmomatic 0.36. [18]. Additionally, cut-adapt was employed with default settings to remove reverse and forward primer sequences [4]. ASVs were generated with VSEARCH [5]. In detail, reads were sorted by length and amplicons with a read length shorter 250 bp removed, afterwards, amplicons were dereplicated and denoised utilizing the UNOISE3 algorithm of VSEARCH. Chimeric sequences were removed with VSEARCH using UCHIME3 (--uchime3_denovo) in de novo and reference (--uchime_ref) mode against the SILVA SSU database (v138.1) [6]. Quality-filtered sequences were mapped to chimera-free ASVs and an ASV table was created with VSEARCH. Finally, ASVs were taxonomically classified with BLASTn against the SILVA SSU (v138.1) database.
[bookmark: _Toc89474613]Faecal glucocorticoid metabolite (fGCM) analyses 
We collected faecal samples (mean fresh weight = 1.078 g), uncontaminated by urine, during morning observations (7 – 11 am), within 3 min after defecation from the forest floor. Samples were only collected when they could be assigned to an individual. We did not collect samples from dependent infants. Samples were in 5 ml of 80% ethanol in water. At the field site, steroid extractions took place on the evening of the same day of sample collection. We first manually homogenized all samples for 3 minutes and subsequently vortexed for 20 sec. Then, we centrifuged samples with a manually operating centrifuge (c.f. [19,20]) and decanted ~1.5ml of the supernatant into 2ml polypropylene safe-lock tubes (Eppendorf®, Hamburg, Germany) for storage at ambient temperatures in the dark [19]. Within one to six months following sample collection, we shipped faecal extracts to the Endocrinology Laboratory, where they were stored at -20°C until fGCM analysis. With a group-specific enzyme immunoassay (EIA) for the measurement of 5ß-reduced cortisol metabolites, we measured fGCM concentrations from the faecal extracts, based on samples’ wet weights (for details see [21]). This assay has been shown to reliably assess adrenocortical activity from faecal samples (e.g. [22]) in numerous primate species of all major taxa, including Verreaux’s sifakas [23]. Moreover, HPLC analysis of faecal extracts from a male and a female following an ACTH challenge test [23], showed that in terms of the number and elution positions (i.e. characteristic) of the cortisol metabolites measured, males and females did not differ (unpublished data). Inter- and intra-assay coefficients of variations (CVs) of high- and low-quality controls were 9.0% (high, n=75) and 16.0% (low, n=75) and 7.1% (high, n=17) and 8.4% (low, n=17), respectively. 
[bookmark: _Toc89474614]More details on statistical analyses

LMM II - Beta diversity and home range overlaps and diet dissimilarity between groups
We investigated whether groups with overlapping home ranges and groups with more similar diets share more similar gut microbiomes. To estimate differences in diets, we computed Bray-Curtis dissimilarities between groups based on proportions of feeding times spent on different plant species per field season. Data collection on feeding behaviour for this analysis was conducted from March to May 2017 and August to October 2016/17, resulting in a total of 280 h of feeding data. For the first field season (March to May 2016) no data on consumed plant species were recorded, which is why this analysis was only performed for the three remaining field seasons. For statistical analysis, we computed a LMM in the same manner as described above. 

LMM III - Beta diversity and maternal relatedness
We investigated the potential effect of maternal relatedness on gut microbiome similarity among individuals. Maternal relatedness of older individuals was determined via genetic analyses in a prior study (1995 – 2005, [24]). For younger individuals, we used behavioural observations of mother-offspring dyads to determine relatedness [25]. For 9 out of 41 individuals, mothers could not be assigned as they were absent during genetic data collection or adult individuals immigrated into the study population after 2005. These individuals were excluded from the analysis. Figure 1 illustrates all known degrees of maternal relatedness within the study population. 

LMM IV - Beta diversity and intrinsic factors, affiliation and seasonality within groups
We examined potential correlations of microbiome similarity between group members and age, sex, seasonality and time spent affiliating, including grooming and other activities in body contact (i.e. feeding, resting). Behavioural data for this analysis were collected from January to May 2017 and June to October 2016/17, i.e. covering the time of three out of four field seasons plus the 3 months prior to the respective field seasons (i.e. data for the field season April-May 2016 were not included in this analysis as there were no behavioural observations conducted from January to March 2016). During this time, we collected 1,436 h of behavioural data with 35 h ± 9 h per individual (mean ± SD; range: 19 h - 45 h) of which Verreaux’s sifakas spent on average 3.7 ± 2.8 min/h (mean ± SD) affiliating. Age classes were categorised in the following way: adults (age > 4 y), juveniles (age < 4 y) and infants (age < 1 y) [25]. 
	
21
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	Table S1 Summary of all linear mixed models on beta diversity. Predictors are written in bold; control factors are indicated in italic. We conducted comparisons between full and reduced models using likelihood ratio tests to examine the overall significance of the predictors within a model. Therefore, full models (indicated in the table) were compared to respective reduced models, which only contained control factors, random effects, and slopes but no predictor variables. GUniFrac distances were always averaged per individual per field season.

	Model
	Sample size
	Research question
	Model structure

	Beta diversity 

	I
	NObservations = 455
NID Dyads = 153 NGroups = 7
	Are samples of the same individual more similar than samples of different group members?
	GUniFrac within and between group members ~ Same ID (yes or no) + Season +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 || Group ID) +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 || IDDyad)

	II
	NObservations = 57
NGroupDyads = 21
NGroups = 7
	Does home range overlap and/or diet dissimilarity correlate with microbiome similarity among groups? 
	GUniFrac between groups ~ Overlap rate + Diet dissimilarity (Bray-Curtis) + Season+
(1 + early dry season 2017 + late dry season 2017 + Overlap + Diet Diss || Group ID) 

	III
	NObservations = 1439
NIDDyads = 502
	Do maternally related individuals share more similar microbiomes?
	GUniFrac between all individuals ~ Relatedness coeff * Group membership (same or different) + Season+
                 (1 + early dry season 2017 + early dry season 2016 + late dry season 2017 || IDDyad)

	IV
	NObservations = 206
NIDDyads = 89
NGroups = 7
	Do seasonality, intrinsic factors and/or time spent affiliating correlate with microbiome similarity among group members?
	GUniFrac between group members ~ Season + Age dyad + Sex dyad + Affiliation (min/h) + Relatedness coeff +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 + Body contact || GroupID) + 
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 + Body contact || IDDyad)

	V
	NObservations = 84
NID Dyads = 29 NGroups = 6

	Does male rank and/or time spent in the same group correlate with microbiome similarity among group members?
	GUniFrac between adult group members ~ Rank dyad + Residence time+ Season +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 || Group ID) + 
       (1 + early dry season 2017 + early dry season 2016 + late dry season 2017 || IDDyad)





	Table S2 Summary of all linear mixed models on alpha diversity. Predictors are written in bold; control factors are indicated in italic. We conducted comparisons between full and reduced models using likelihood ratio tests to examine the overall significance of the predictors within a model. Therefore, full models (indicated in the table) were compared to respective reduced models, which only contained control factors, random effects, and slopes but no predictor variables. 

	Model
	Sample size
	Research question
	Model structure

	Alpha diversity

	VI
	NSamples = 455
NIDs = 36
NGroups = 7
	Do seasonality, intrinsic factors, group ID and/or leave intake rates correlate with phylogenetic diversity?
	PD ~ Season + Age + Sex + fGCs + Group ID + Leave intake rate +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 + age + fGCs + Leave intake rate || ID)

	VII
	NSamples = 427
NIDs = 41
NGroups = 7
	Does time spent affiliating with group members affect phylogenetic diversity? 
	PD ~ Affiliation (m/h) + Season
(1 + early dry season 2017 + late dry season 2017 + affiliation || Group) +
(1 + early dry season 2017 + late dry season 2017 + affiliation || ID)

	VIII
	NSamples = 319
NIDs = 25
NGroups = 7
	Does male rank affect phylogenetic diversity? 
	PD (adults only) ~ Rank + Season +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 || Group) +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 || ID)

	IX
	NSamples = 157
NIDs = 11
NGroups = 7
	Does female reproductive state affect phylogenetic diversity?
	PD (adult females only) ~ Reproducing female (yes or no) * Season +
(1 + early dry season 2017 + early dry season 2016 + late dry season 2017 + Reproducing female || Group) +
       (1 + early dry season 2017 + early dry season 2016 + late dry season 2017|| ID)



[bookmark: _Toc89474616]Additional analyses - Leave and fruit intake per group and field season
We applied two binomial models with beta error distribution structures and a logit link function using the glmmTMB package (version 1.0.2.1) [26] to examine variation in leave and fruit consumption between groups and field seasons. We used mean intake rates on leaves or fruits per individual per season as response variables, group ID and season as predictors and animal ID as random effect. P-values for individual effects were based on likelihood ratio tests comparing the full with the respective null models using the drop1 function [27]. We encountered no issues when checking for model stability and overdispersion and assessed confidence intervals with the confint function of the glmmTMB package.
The model on leave intake rates was not significant (Leaves: 2 = 4.416, df =9, p = 0.882) whereas the model on fruit intake rates was (Fruits: 2 = 54.679, df =9, p > 0.001) (Tables S20 and S21). Intake rates of fruits were higher during the early dry season, when more food was available [25,28]. Groups did not differ significantly in their leave and fruit consumption (Figure SX).
	Table S3 Variation in leave consumption between groups and seasons in Verreaux’s sifakas; results of the full model (GLMM; NObservations = 133, NGroups = 7, NID = 41).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	0.281
	0.208
	-0.127
	0.690
	-0.053
	0.343
	c
	c
	c

	Groupd
	
	
	
	
	
	
	2.999e
	6e
	0.809e

	
	F
	-0.308
	0.212
	-0.725
	0.108
	-0.398
	-0.190
	c
	c
	c

	
	F1
	-0.234
	0.293
	-0.808
	0.341
	-0.440
	0.083
	c
	c
	c

	
	G
	-0.284
	0.246
	-0.767
	0.199
	-0.409
	0.026
	c
	c
	c

	
	J
	-0.218
	0.232
	-0.673
	0.238
	-0.331
	0.071
	c
	c
	c

	
	L
	-0.280
	0.254
	-0.778
	0.218
	-0.494
	0.027
	c
	c
	c

	
	M
	-0.021
	0.301
	-0.611
	0.569
	-0.233
	0.333
	c
	c
	c

	Seasond
	
	
	
	
	
	
	1.458e
	3e
	0.692e

	
	late dry 2017
	-0.100
	0.195
	-0.482
	0.282
	-0.253
	-0.001
	c
	c
	c

	
	early dry 2016
	0.022
	0.202
	-0.375
	0.418
	-0.229
	0.213
	c
	c
	c

	
	early dry 2017
	0.115
	0.192
	-0.262
	0.492
	0.012
	0.291
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table S1 for details.
d Manually dummy-coded with group “E” and season “late dry” being the reference categories
e Values refer to the overall test of the effect of the predictors (“Group”, “Season”), not the specific level indicated in the respective row





	Table S4 Variation in fruit consumption between groups and seasons in Verreaux’s sifakas; results of the full model (GLMM; NObservations = 133, NGroups = 7, NID = 41).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	-1.710
	0.238
	-2.175
	-1.244
	-2.091
	-1.638
	c
	c
	c

	Groupd
	
	
	
	
	
	
	8.279e
	6e
	0.218e

	
	F
	-0.498
	0.245
	-0.978
	-0.017
	-0.529
	-0.462
	c
	c
	c

	
	F1
	-0.589
	0.346
	-1.266
	0.088
	-0.647
	-0.118
	c
	c
	c

	
	G
	-0.088
	0.270
	-0.617
	0.441
	-0.096
	0.359
	c
	c
	c

	
	J
	0.011
	0.250
	-0.478
	0.501
	-0.018
	0.480
	c
	c
	c

	
	L
	-0.055
	0.289
	-0.621
	0.511
	-0.129
	0.447
	c
	c
	c

	
	M
	-0.386
	0.364
	-1.099
	0.327
	-0.481
	0.088
	c
	c
	c

	Seasond
	
	
	
	
	
	
	50.769e
	3e
	<0.001e

	
	late dry 2017
	-0.454
	0.243
	-0.929
	0.022
	-0.570
	-0.262
	c
	c
	c

	
	early dry 2016
	0.684
	0.238
	0.219
	1.150
	0.443
	0.917
	c
	c
	c

	
	early dry 2017
	1.115
	0.227
	0.669
	1.560
	0.931
	1.302
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table S1 for details.
d Manually dummy-coded with group “E” and season “late dry 2016” being the reference categories
e Values refer to the overall test of the effect of the predictors (“Group”, “Season”), not the specific level indicated in the respective row



 Figure S1: Groups’ average leave and fruit intake rates during all field seasons.
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1. [bookmark: _Toc89474618]Bacterial gut microbiome composition
[bookmark: _Toc89474619]Effects of ID and group membership

LMM I: Beta diversity within the same individual
	Table S5 Comparing seasonally averaged GUniFrac distances within and between group members in seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 455, NID dyads = 153).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	0.178
	0.006
	0.167
	0.189
	0.174
	0.183
	c
	c
	c

	Same ID (yes)d
	-0.030
	0.006
	-0.041
	-0.018
	-0.034
	-0.027
	25.376
	1
	<0.001

	Seasond
	
	
	
	
	
	
	9.213e
	3e
	0.027e

	
	late dry 2017
	-0.008
	0.002
	-0.013
	-0.004
	-0.011
	-0.007
	c
	c
	c

	
	early dry 2016
	0.001
	0.003
	-0.005
	0.006
	-0.001
	0.003
	c
	c
	c

	
	early dry 2017
	-0.005
	0.002
	-0.010
	-0.001
	-0.007
	-0.004
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
[bookmark: _Hlk15743876]c Not shown as not having a meaningful interpretation. For intercepts, p-values would refer to estimated GUniFrac distances, when all covariates are at zero. For main effects of predictors which are involved in interaction terms, p-values refer only to the effect of that involved predictor with the interacting covariate at zero. This means the main effects of predictors involved in interactions depend on the value of the other main effects and are, therefore, not interpretable in themselves. Therefore, we consider p-values of main effects to be meaningful only when the predictors are not involved in an interaction.
d Manually dummy-coded with the reference categories  being “Same ID (no)” and “late dry 2016” 
e Values refer to the overall test of the effect of the predictor (“Season”), not the specific level indicated in the respective row



Mantel tests - Beta diversity and group membership
	Table S6 Results of Mantel tests comparing GUniFrac distances within and between seven groups of Verreaux’s sifakas.

	Season
	nsamples
	nindividuals
	x̄same group
	x̄different group
	P

	early dry 2016
	92
	29
	0.171
	0.228
	<0.001

	late dry 2016
	116
	29
	0.172
	0.225
	<0.001

	early dry 2017
	155
	39
	0.166
	0.220
	<0.001

	late dry 2017
	156
	36
	0.158
	0.220
	<0.001











Indicator species analysis: Social groups
	Table S7 Overview of the number of ASVs that were significantly associated with only one group of Verreaux’s sifakas. 

	Phyla and families
	E
	F
	F1
	G
	J
	L
	M
	Total

	Actinobacteriota
	
	
	
	
	1
	
	2
	3

	Coriobacteriaceae
	
	
	
	
	
	
	1
	1

	Eggerthellaceae
	
	
	
	
	1
	
	
	1

	uncultured
	
	
	
	
	
	
	1
	1

	Bacteroidota
	3
	14
	4
	9
	4
	3
	5
	42

	[bookmark: _Hlk62132489]Bacteroidaceae
	2
	6
	
	4
	2
	2
	3
	19

	Muribaculaceae
	
	1
	2
	
	
	
	
	3

	Prevotellaceae
	
	3
	1
	3
	2
	1
	1
	11

	Rikenellaceae
	
	
	
	
	
	
	1
	1

	Tannerellaceae
	1
	1
	
	1
	
	
	
	3

	Unclassified
	
	3
	1
	1
	
	
	
	5

	Cyanobacteria
	2
	3
	2
	
	2
	1
	
	10

	Candidatus
	
	
	
	
	1
	
	
	1

	uncultured bacterium
	1
	1
	2
	
	
	1
	
	5

	uncultured rumen
	1
	2
	
	
	1
	
	
	4

	Firmicutes
	
	4
	2
	
	5
	3
	3
	17

	Lachnospiraceae
	
	2
	2
	
	5
	1
	2
	12

	Eubacteriaceae
	
	
	
	
	
	
	1
	1

	uncultured bacterium
	
	2
	
	
	
	2
	
	4

	Proteobacteria
	
	1
	
	2
	
	
	
	3

	Succinivibrionaceae
	
	1
	
	2
	
	
	
	3

	Spirochaetota
	
	1
	
	
	
	
	1
	2

	Spirochaetaceae
	
	1
	
	
	
	
	1
	2

	Synergistota
	
	
	
	1
	1
	
	1
	3

	Synergistaceae
	
	
	
	1
	1
	
	1
	3

	Total
	5
	23
	8
	12
	13
	7
	12
	80




Mantel test - Beta diversity and habitat dissimilarity between groups
	Table S8 Results of Mantel tests comparing beta diversity between seven groups of Verreaux’s sifakas (GUniFrac) with groups’ habitat dissimilarities (Bray-Curtis).

	Season
	nsamples
	ngroups
	r
	P

	early dry 2016
	15
	6
	-0.149
	0.533

	late dry 2016
	15
	6
	0.008
	0.972

	early dry 2017
	21
	7
	-0.154
	0.561

	late dry 2017
	21
	7
	0.064
	0.776
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LMM II - Beta diversity and home range overlaps and diet dissimilarity between groups
	Table S9 Correlation of habitat overlap and diet dissimilarity (Bray-Curtis) on seasonally averaged GUniFrac distances among seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 57, NGroup dyads = 21).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	0.224
	0.004
	0.216
	0.230
	0.222
	0.226
	c
	c
	c

	Habitat overlapd
	0.003
	0.002
	-0.001
	0.007
	0.002
	0.004
	3.052
	1
	0.081

	Diet Dissimilarityd
	-0.001
	0.001
	-0.003
	0.002
	-0.001
	0.000
	0.143
	1
	0.706

	Seasone
	
	
	
	
	
	
	20.869f
	2f
	<0.001f

	
	late dry 2017
	-0.009
	0.001
	-0.012
	-0.007
	-0.010
	-0.009
	c
	c
	c

	
	early dry 2017
	-0.005
	0.002
	-0.008
	-0.001
	-0.007
	-0.004
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details.
d z-transformed, mean and SD of the original values were 0.042 and 0.057 for overlap and 0.592 and 0.132 for diet diversity, respectively 
e Manually dummy-coded with the season “late dry 2016” being the reference category 
f Values refer to the overall test of the effect of the predictor (“Season”), not the specific level indicated in the respective row




LMM III - Beta diversity and maternal relatedness
	Table S10 Correlations of maternal relatedness (relatedness coefficient) with seasonally averaged GUniFrac distances in seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 1439, NID dyads = 502).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	0.218
	0.002
	0.215
	0.221
	0.222
	0.226
	c
	c
	c

	Relatedness coeff.d
	-0.019
	0.002
	-0.023
	-0.016
	0.002
	0.003
	122.079
	1
	<0.001

	Same group (yes)e
	-0.025
	0.004
	-0.033
	-0.016
	-0.002
	0.000
	32.456
	1
	<0.001

	Seasone
	
	
	
	
	
	
	130.133f
	3f
	<0.001f

	
	late dry 2017
	-0.008
	0.001
	-0.01
	-0.006
	-0.010
	-0.009
	c
	c
	c

	
	early dry 2016
	0.003
	0.001
	0.001
	0.005
	-0.006
	-0.003
	c
	c
	c

	
	early dry 2017
	-0.006
	0.001
	-0.007
	-0.004
	0.004
	0.005
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details.
d z-transformed, mean and SD of the original values were 0.05 and 0.134, respectively
e Manually dummy-coded with the reference categories being “Same group (no)” and “late dry 2016” being the reference categories
f Values refer to the overall test of the effect of the predictor (“Season”)
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LMM IV - Beta diversity and intrinsic factors, affiliation and seasonality within groups
	Table S11 Correlations of age category, sex, time spent affiliating, and season with seasonally averaged GUniFrac distances between group members of seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 206, NID dyads = 89, NGroups =7).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	0.205
	0.007
	0.190
	0.220
	0.197
	0.209
	c
	c
	c

	Age categoryd
	
	
	
	
	
	
	22.495f
	5 f
	<0.001f

	
	adult - infant
	-0.015
	0.005
	-0.026
	-0.006
	-0.018
	-0.014
	c
	c
	c

	
	infant - infant
	-0.004
	0.014
	-0.066
	-0.012
	-0.044
	-0.036
	c
	c
	c

	
	adult - juvenile
	-0.008
	0.004
	-0.015
	-0.001
	-0.011
	-0.006
	c
	c
	c

	
	juvenile - infant
	-0.028
	0.006
	-0.04
	-0.016
	-0.033
	-0.025
	c
	c
	c

	
	juvenile - juvenile
	-0.019
	0.005
	-0.028
	-0.008
	-0.023
	-0.015
	c
	c
	c

	Sex dyadd
	
	
	
	
	
	
	3.64f
	2 f
	0.162f

	
	female - male
	0.008
	0.006
	-0.003
	0.019
	0.004
	0.013
	c
	c
	c

	
	male - male
	0.013
	0.006
	0.000
	0.027
	0.008
	0.016
	c
	c
	c

	Affiliation e
	0.001
	0.002
	-0.002
	0.004
	-0.001
	0.002
	0.233
	1
	0.629

	Seasond
	
	
	
	
	
	
	6.377f
	2f
	<0.041f

	
	late dry 2017
	-0.001
	0.003
	-0.018
	-0.003
	-0.014
	-0.008
	c
	c
	c

	
	early dry 2017
	-0.003
	0.002
	-0.007
	0.001
	-0.004
	-0.002
	c
	c
	c

	Relatedness coeff.e
	-0.134
	0.010
	-0.154
	-0.111
	-0.141
	-0.114
	87.671
	1
	<0.001

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details.
d Manually dummy-coded with the reference categories being “adult-adult”, “female-female”, and “late dry 2016”
e z-transformed, mean and SD of the original values were 0.794 and 1.256 min/h and 0.249 and 0.200, respectively
f Values refer to the overall test of the effect of the predictor (“Age category”, ”Sex dyad”, “Season”)













Indicator species analysis: Age classes
	Table S12: Overview of the number of ASVs that were significantly associated with only one age class.

	Phyla and families
	adults
	infants
	juveniles
	Total

	Actinobacteriota
	1
	2
	2
	5

	Atopobiaceae
	0
	0
	1
	1

	Coriobacteriaceae
	1
	0
	0
	1

	Eggerthellaceae
	0
	2
	0
	2

	uncultured
	0
	0
	1
	1

	Bacteroidota
	9
	6
	7
	22

	Bacteroidaceae
	2
	4
	4
	10

	Muribaculaceae
	2
	0
	1
	3

	Prevotellaceae
	3
	1
	1
	5

	Tannerellaceae
	1
	1
	1
	3

	Unclassified
	1
	0
	0
	1

	Cyanobacteria
	0
	1
	3
	4

	Candidatus
	0
	1
	0
	1

	uncultured rumen
	0
	0
	3
	3

	Desulfobacterota
	0
	1
	0
	1

	Desulfovibrionaceae
	0
	1
	0
	1

	Fibrobacterota
	0
	1
	0
	1

	Fibrobacteraceae
	0
	1
	0
	1

	Firmicutes
	0
	6
	6
	12

	Acidaminococcaceae
	0
	0
	1
	1

	Lachnospiraceae
	0
	3
	4
	7

	Eubacteriaceae
	0
	1
	1
	2

	uncultured bacterium
	0
	2
	0
	2

	Proteobacteria
	0
	0
	1
	1

	Succinivibrionaceae
	0
	0
	1
	1

	Spirochaetota
	1
	2
	0
	3

	Spirochaetaceae
	0
	1
	0
	1

	Unclassified
	1
	1
	0
	2

	Total
	11
	19
	19
	49












LMM V – Beta diversity, male rank and group residence time
	Table S13 Correlations of rank dyads with seasonally averaged GUniFrac distances between adults of seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 84, NID dyads = 29, NGroups =6).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	0.210
	0.007
	0.196
	0.224
	0.204
	0.223
	c
	c
	c

	Rank dyadd
	
	
	
	
	
	
	19.917f
	4f
	<0.001f

	
	Dom-Subordinate
	0.011
	0.011
	-0.011
	0.033
	-0.001
	0.019
	c
	c
	c

	
	Female-Female
	-0.058
	0.014
	-0.085
	-0.03
	-0.069
	-0.041
	c
	c
	c

	
	Subordinate-Female
	-0.036
	0.008
	-0.053
	-0.018
	-0.066
	-0.021
	c
	c
	c

	
	Subordinate-Subordinate
	-0.059
	0.019
	-0.096
	-0.022
	-0.076
	-0.048
	c
	c
	c

	Year spent in same groupe
	-0.006
	0.005
	-0.016
	0.004
	-0.016
	0.001
	1.394
	1
	0.238

	Seasond
	
	
	
	
	
	
	6.335f
	3f
	0.096f

	
	late dry 2017
	-0.011
	0.006
	-0.025
	0.001
	-0.016
	-0.005
	c
	c
	c

	
	early dry 2016
	-0.008
	0.008
	-0.024
	0.008
	-0.012
	-0.002
	c
	c
	c

	
	early dry 2017
	-0.008
	0.003
	-0.015
	-0.002
	-0.009
	-0.007
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details.
d Manually dummy-coded with the reference categories being “Dom-Dom” and “late dry 2016”
e z-transformed, mean and SD of the original values were 5.6 years and 3.5 years, respectively
f Values refer to the overall test of the effect of the predictors (“Rank dyad”, “Season”)



















Indicator species analysis: Male rank
	Table S14: Overview of the number of ASVs that were significantly associated with only one rank category.

	Phyla and families
	dominant males
	females
	subordinate males
	Total

	Actinobacteriota
	3
	6
	4
	13

	Coriobacteriaceae
	1
	2
	1
	4

	Eggerthellaceae
	2
	3
	2
	7

	uncultured
	0
	1
	1
	2

	Bacteroidota
	33
	37
	29
	99

	Bacteroidaceae
	11
	15
	9
	35

	Marinilabiliaceae
	0
	0
	1
	1

	Muribaculaceae
	3
	0
	1
	4

	Prevotellaceae
	9
	11
	9
	29

	Rikenellaceae
	4
	4
	4
	12

	Tannerellaceae
	4
	4
	3
	11

	Unclassified
	2
	3
	2
	7

	Cyanobacteria
	7
	3
	8
	18

	gut metagenome
	0
	0
	1
	1

	uncultured bacterium
	5
	2
	2
	0

	uncultured organism
	1
	0
	1
	2

	uncultured rumen
	1
	1
	4
	6

	Desulfobacterota
	1
	2
	1
	4

	Desulfovibrionaceae
	1
	2
	1
	4

	Fibrobacterota
	1
	0
	0
	1

	Fibrobacteraceae
	1
	0
	0
	1

	Firmicutes
	16
	23
	24
	63

	Acidaminococcaceae
	2
	2
	1
	5

	Christensenellaceae
	0
	0
	1
	1

	Eubacteriaceae
	1
	2
	2
	5

	Lachnospiraceae
	6
	14
	11
	31

	Oscillospiraceae
	0
	1
	1
	2

	Ruminococcaceae
	1
	0
	1
	2

	uncultured bacterium
	5
	4
	7
	16

	uncultured rumen
	1
	0
	0
	1

	Proteobacteria
	1
	6
	1
	8

	Enterobacteriaceae
	0
	2
	0
	2

	Succinivibrionaceae
	1
	4
	1
	6

	Spirochaetota
	3
	3
	1
	7

	Spirochaetaceae
	2
	3
	1
	6

	Unclassified
	1
	0
	0
	1

	Synergistota
	3
	4
	4
	11

	Synergistaceae
	3
	4
	4
	11

	Verrucomicrobiota
	0
	1
	0
	1

	Puniceicoccaceae
	0
	1
	0
	1

	Total
	68
	85
	72
	225




Indicator species analysis: Female reproductive state
	Table S15: Overview of the number of ASVs that were significantly associated with only one female reproductive state.

	Phyla and families
	gestating
	not gestating
	lactating
	not lactating
	Total

	Bacteroidota
	1
	1
	1
	0
	3

	Bacteroidaceae
	1
	1
	0
	0
	2

	Prevotellaceae
	0
	0
	1
	0
	1

	Cyanobacteria
	1
	1
	0
	1
	3

	uncultured bacterium
	1
	0
	0
	1
	2

	uncultured rumen
	0
	1
	0
	0
	1

	Desulfobacterota
	0
	1
	0
	0
	1

	Desulfovibrionaceae
	0
	1
	0
	0
	1

	Firmicutes
	3
	3
	4
	4
	14

	Lachnospiraceae
	2
	2
	3
	1
	8

	uncultured bacterium
	1
	1
	1
	3
	6

	Synergistota
	0
	1
	0
	0
	1

	Synergistaceae
	0
	1
	0
	0
	1

	Total
	5
	7
	5
	5
	22




	Table S16: Overview of the number of ASVs that were significantly associated with reproducing females or not reproducing females.

	Phyla and families
	gestating and lactating
	
	Phyla and families
	not gestating and not lactating

	Bacteroidota
	5
	
	Bacteroidota
	5

	Bacteroidaceae
	2
	
	Bacteroidaceae
	2

	Prevotellaceae
	1
	
	Prevotellaceae
	3

	Rikenellaceae
	1
	
	Firmicutes
	2

	Unclassified
	1
	
	Lachnospiraceae
	1

	Firmicutes
	2
	
	  uncultured bacterium
	1

	Lachnospiraceae
	2
	
	Synergistota
	1

	Proteobacteria
	1
	
	Synergistaceae
	1

	Succinivibrionaceae
	1
	
	Verrucomicrobiota
	1

	
	
	
	Puniceicoccaceae
	1

	Total
	8
	
	Total
	9
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LMM VI – Alpha diversity, field season, Group ID, age, sex, fGCs and leave intake
	Table S17 Correlations of group, season, age, sex, monthly mean fGCs and rates of leave intake with PDs in seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 471, NID = 36, NGroups =7).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	84.851
	1.738
	81.141
	88.292
	83.725
	86.013
	c
	c
	c

	Groupd
	
	
	
	
	
	
	35.368e
	6e
	0.001e

	
	F
	5.474
	1.566
	2.578
	8.737
	4.546
	7.005
	c
	c
	c

	
	F1
	-1.482
	2.144
	-5.618
	3.114
	-2.880
	-0.254
	c
	c
	c

	
	G
	3.085
	1.821
	-0.466
	6.871
	1.926
	4.513
	c
	c
	c

	
	J
	-5.952
	1.814
	-9.339
	-2.212
	-6.980
	-4.565
	c
	c
	c

	
	L
	2.135
	1.947
	-1.309
	6.028
	0.852
	3.613
	c
	c
	c

	
	M
	-12.498
	3.915
	-20.014
	-4.885
	-13.866
	-10.661
	c
	c
	c

	Seasond
	
	
	
	
	
	
	53.565e
	3e
	<0.001e

	
	late dry 2017
	-10.379
	1.42
	-13.232
	-7.400
	-10.849
	-9.708
	c
	c
	c

	
	early dry 2016
	5.119
	1.824
	1.437
	8.775
	4.033
	5.709
	c
	c
	c

	
	early dry 2017
	-3.428
	1.52
	-6.460
	-0.380
	-3.918
	-2.695
	c
	c
	c

	Age in years
	0.663
	0.617
	-0.521
	1.900
	0.238
	0.935
	1.114
	1
	0.291

	Sex (male)
	0.511
	1.202
	-2.019
	2.971
	-0.056
	1.145
	0.180
	1
	0.671

	fGCs
	0.988
	0.573
	-0.202
	2.090
	0.795
	1.306
	2.953
	1
	0.086

	Leave intake
	0.683
	0.748
	-0.708
	2.185
	0.350
	0.997
	0.832
	1
	0.362

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details.
d Manually dummy-coded with with the reference categories being “Group E”, “late dry 2016” and “female”
e z-transformed, mean and SD of the original values were 7.8 and 6.6 (age in years), 0.304 and 0.131 (fGCs in µg/g) and 0.51 and 0.19 (Leave intake rates), respectively
f Values refer to the overall test of the effect of the predictors (“Group”, “Season”)












LMM VII – Alpha diversity and affiliation
	Table S18 Correlations of time spent affiliating with PDs in seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 427, NID = 41, NGroups =7).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	84.048
	2.082
	79.815
	88.139
	82.642
	85.500
	c
	c
	c

	Affiliationd
	-1.005
	0.703
	-2.441
	0.327
	-1.311
	-0.581
	1.897
	1
	0.168

	Seasone
	
	
	
	
	
	
	16.080f
	2f
	0.001f

	
	late dry 2017
	-9.253
	1.997
	-13.342
	-5.170
	-10.118
	-7.982
	c
	c
	c

	
	early dry 2017
	-4.605
	1.450
	-7.728
	-1.682
	-5.384
	-3.895
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details.
d z-transformed, mean and SD of the original values were 3.856 and 2.881 min/h, respectively 
e Manually dummy-coded with the reference category being “late dry 2016”
f Values refer to the overall test of the effect of the predictors (“Season”)




LMM VIII – Alpha diversity and male rank 
	Table S19 Correlations of rank with PDs in adult individuals from seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 319, NID = 25, NGroups =7).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	86.651
	2.263
	82.453
	90.855
	84.403
	87.544
	c
	c
	c

	Rankd
	
	
	
	
	
	
	3.013e
	2e
	0.222e

	
	female
	-1.238
	1.506
	-4.270
	1.734
	-2.425
	0.051
	c
	c
	c

	
	subordinate
	-3.533
	1.959
	-7.512
	0.235
	-4.718
	-2.150
	c
	c
	c

	Seasond
	
	
	
	
	
	
	26.144e
	3e
	0.001e

	
	late dry 2017
	-9.928
	1.663
	-12.975
	-6.949
	-11.066
	-8.963
	c
	c
	c

	
	early dry 2016
	6.281
	3.180
	0.274
	12.379
	4.019
	8.702
	c
	c
	c

	
	early dry 2017
	-6.036
	1.747
	-9.384
	-2.652
	-7.119
	-5.014
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details
d Manually dummy-coded with the reference categories being “dominant” and “late dry 2016”
e Values refer to the overall test of the effect of the predictors (“Rank” and “Season”), respectively









LMM IX– Alpha diversity and female reproductive state
	Table S20 Correlations of reproductive state with PDs in adult females from seven groups of Verreaux’s sifakas; results of the full model (LMM; NObservations = 157, NID = 11, NGroups =7).

	Term
	Est
	SE
	Lower CI
	Upper CI
	Mina
	Maxa
	2 b
	df
	P

	(Intercept)
	87.103
	4.603
	77.229
	96.044
	82.100
	91.050
	c
	c
	c

	Reproducing (yes) d
	-1.433
	4.791
	-11.317
	8.567
	-5.855
	3.454
	c
	c
	c

	Seasond
	
	
	
	
	
	
	c
	c
	c

	
	late dry 2017
	-11.550
	4.869
	-20.737
	-1.423
	-16.496
	-3.296
	c
	c
	c

	
	early dry 2016
	7.721
	7.176
	-6.925
	22.739
	-10.900
	26.635
	c
	c
	c

	
	early dry 2017
	-7.564
	5.020
	-17.747
	2.664
	-12.281
	-2.542
	c
	c
	c

	Reproducing*Season
	
	
	
	
	
	
	0.631e
	3e
	0.889e

	
	Repr * late dry 2017 
	1.525
	5.982
	-11.559
	13.252
	-6.046
	9.233
	c
	c
	c

	
	Repr * early dry 2016
	-4.255
	7.792
	-20.368
	12.079
	-23.665
	13.849
	c
	c
	c

	
	Repr * early dry 2017
	1.295
	6.128
	-10.918
	13.726
	-3.107
	7.093
	c
	c
	c

	a Minimum and maximum of model estimates obtained when dropping levels of random effects one at a time
b Results of a likelihood ratio test comparing the full model with a reduced model lacking the respective term
c Not shown as not having a meaningful interpretation. See footnotes of Table A.1 for details
d Manually dummy-coded with the reference categories being “no” and “late dry 2016”, respectively
e Values refer to the overall test of the interaction (“Reproducing*Season”), respectively
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