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Figure S1. Study subject description. Top panel: Age distribution of our sample color-coded by age
category. Green: infants, Orange: Juveniles; Blue: Adults. Bottom panel: Schematic description of subject
population. Juveniles were excluded from the study because we did not collect direct behavioral data on
them and could not infer their sociality from their mother, unlike infants.



Figure S2. Photo of rhesus macaque brain after saline perfusion and cranium extraction.
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Figure S3. Relationship between age and brain weight. (A) Brain weight (in grams) differs between
infants and adults. (B) Scatter plot of infant age and brain weight (age in years), color-coded by sex (red:
females, blue: males). We found no significant correlation between the two variables (uncorrected p-value,
spearman correlation). (C) Scatter plot of adult age and brain weight color-coded by sex. Again, we found
no significant correlation between the two variables (uncorrected p-value, spearman correlation). (D) Brain
weight separated by sex in adults. On average males have heavier brains than females.
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Figure S4. Left hemisphere volume correlates tightly with whole brain weight (r=0.90, p<2.2e-16).
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Figure S5. Coronal views of the “social network size” cluster from the “Social network size and social
status” model. Coordinates relative to the AC in the template anatomical space. The location of AC in the
template anatomical space is x=39, y=60, z=47. STS = Superior Temporal Sulcus; vd-Insula = ventral
dysgranular Insula; Lat. = Lateral; Put = Putamen; Amy = Amygdala.
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Figure S6. Correlation plot of all continuous variables included in this study. See Table S4
for details about which variables were evaluated together. Plotted using ‘ggcorrplot’ function in
R. Degree, in-degree and out-degree are all unweighted measures. Betweenness, eigenvector
centrality and closeness are weighted. Rank = social status; Degree = social network size; eig.
centrality = eigenvector centrality; SDI = Social-Dominance Index (laboratory proxy for rank).
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Figure S7. (A) Coronal views of the in-degree cluster from the “In-degree and out-degree” model,
overlapping with the “social network size” cluster from the “social network size and social status”
model. Coordinates relative to the AC in the template anatomical space. (B) Density plot of voxel-
wise t-statistics (or standardized estimates) within the “social network size” cluster ROI. STS =
Superior Temporal Sulcus; vd-Insula = ventral dysgranular Insula; Lat. = Lateral; Put = Putamen;
Amy = Amygdala; ROl = Region of Interest.
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Figure S8. Overlap between TFCE-corrected GLM thresholded p-maps (FWE-corrected
p<0.05) and FDR-corrected EMMA models p-maps (corrected p<0.05). Three slices are
represented and demonstrate the overlap between the clusters with the two approaches. Y
coordinates are given relative to the anterior commissure.
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Figure S9. Density plot of the “Submission-Dominance Index” in laboratory macaques from
Noonan and colleagues(8) and free-ranging macaques from this study.
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Figure S10. Statistically significant effects of social network size in the mSTS and vd-Insula whether
individuals with ambiguous social status (n=7) were excluded or not (clusters overlap by 82.58%). P-value

corrected for multiple comparisons using TFCE, as in Figure 1.
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Figure S11. Absence of dominance effect on gray matter morphology but significant effect
of social network size in mSTS, irrespective of dominance measure used (social status, SDI
or Perc). “Social status” refers to the social status measure used in all main analyses in this paper,
which is calculated separately for males and females and is based on direct agonistic interactions,
transitivity and matriline rank in females. “SDI” (Social Dominance Index), refers to the index
used in previous laboratory animal studies which have linked hierarchy to brain structure(6, 8).
SDI is the percentage of dominant interactions (i.e., wins in agonistic interactions) with both males
and females out of all social interactions (both affiliative and agonistic), for each individual. It
does not assume transitivity or consider matriline information. “Perc” is a rank estimate computed
using the Perc package in R, which calculates dominance point estimates and uncertainty only
using agonistic interactions and the transitivity assumption (no matriline information), combining
males and females. This network-based method, called Percolation and Conductance (85), uses
information from both direct and indirect dominance pathways to calculate consistency in the
direction of transitive dominance pathways from monkey A to monkey B (e.g. via pathway through
C, D, and/or E). “Social status” and “Perc” metrics correlated highly (r=0.807, p<0.0001), while
SDI was uncorrelated with the other two (r<0.1). Irrespective of the dominance metric used, we
fail to find an effect of social status after correcting for multiple comparisons in a whole-brain
analysis (n=67 individuals; 230,773 voxels). Nevertheless, we still find significant effects of social
network size in the mSTS regardless of the dominance metric used (p<0.05 FWE-corrected for
whole-brain).
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SEX\ Dependent | Juveniles | Young | Mature Old Geriatric | TOTAL
AGE Infants [1-4) Adults | Adults | Adults (19+)
(<6mo) [4-9) [9-15) | [15-19)
Males 8 7 14 6 4 0 39
Females 13 7 18 22 2 2 64
Total 21* 14 32** 28** 6** 2%* 103

Table S1. Age-sex distribution of our subjects based on the life history of Rhesus macaques
(86). For age intervals, brackets “[* mean the number is included in the interval, and parentheses

“)” mean the number is not included. *Young infants considered for DBM analysis presented on
Fig 3; **Adults subjects included.
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Scanner 3T Trio

Coil 8 Channel Human
Head coil
Resolution 0.5mm isotropic

Steps /Phase-cycle | 0, 180deg

Averages >10 per phase-cycle

Table S2. Summary of structural brain image data collection parameters.



Cluster name

Amygdala extending
caudally within the most
ventral and lateral part of

the putamen

CoG coordinates CoG coordinates (X, y, Cytoarchitectonic area Size in
(x,y,2) in template z) relative to AC in based on Saleem and mm3
anatomical space template anatomical Logothetis Atlas
space
Antero-Ventral 22.8,58.1, 39.0 -16.2,-1.9, -8 Dysgranular insula, area Id 68.8
insula extending ventrally into
the parainsular cortex (Pi)
mid-STS 21.4,52.8, 37.2 -17.6,-7.2,-9.8 Cluster within IPa, PGa 149.2
and TPOr
Lateral 28.4,57.5,36.6 -10.6, -2.5, -10.4 Cluster with the caudal 9.6
Putamen/Lateral part of the dorsal
Amygdala subdivision of the lateral

Table S3. Location (x,y,z relative to the Anterior Commissure) and size (mm3) of significant
clusters. We chose the Anterior Commissure (AC) as our reference for the coordinates. The
location of AC in the template anatomical space is x=39, y=60, z=47. Coordinates are given with

decimal resolution. We mapped the center of gravity onto the Saleem and Logothetis atlas(25).
CoG = Centre of Gravity.
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Subjects Adults (24 yrs old) Dependent
infants (<5
months old)
Models Social In-degree Sex and Indirect Mother
network & out- social status | connectedness social
size and degree interaction network size
status effect and status
Experimental Social Out-degree Sex Betweenness Mother's
variables status (or social status
SDI, or
Perc-rank)
Social In-degree | Social status Eigenvector Mother's
network centrality social
size network size
Social Closeness
status:Sex
Control Age, sex, | Age, sex, Age, brain Age, sex, brain Age, sex,
variables brain brain weight weight, social | brain weight
weight weight, status
social
status

Table S4. Model experimental and control variables. SDI = “Social Dominance Index”. “Perc-
rank” = Perc R package generated rank (85).




ROI \ Social Betweenness Closeness eigenvector

variables centrality
ACC r=-0.003;p= |r=-0.203;p=| r=0.102;p =
0.978 0.126 0.451

Amydgala r=-0113;p= |[r=0.022;p=| r=0.041;p=
0.398 0.870 0.761

mid-STS r=0.086;p= |r=-0189;p=| r=0.164,p=

0.520 0.155 0.223
PCC r=-0.248;p= |r=-0.236;p=| r=-0.063;p=
0.060 0.074 0.643

Table S5. Indirect measures of connectedness do not correlate with the size of four key areas
in the social brain network, even after excluding fully disconnected individuals (n=9).
Correlation coefficient (r) and uncorrected p-value (p) for relationships between average log-
transformed Jacobian value of four social brain network regions of interest (bottom to top: PCC,
mid-STS, amygdala, and ACC) and indirect measures of connectedness (columns left to right:

betweenness, closeness and eigenvector centrality) in 59 adult macaques. None of the correlations
were significant.
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