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510 among the first year long high-resolution analyses of animal social networks in the wild. Our analysis
511 may serve as a methodological template for future analyses into the rhythm of relationships in other
512  species and taxa.
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885  FIG. 1. Distribution of number of fish with successfully recorded mobility on each day, across
886  the year. At the beginning of the year 36 fish are active and at the end of the year 23 are active.
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889  FIG. 2. Seasons and daytime modulate individual and social behavior. (A) Percentage

890  successful location measurements across the year. Using a 5% threshold we label the periods
891  marked in grey as missing data. Notice how these periods are missing in panels (B) and (C). (B)
892  Individual behavioral indicators computed from location data, including temperature, T,

893  distance from shore, d, spatial entropy, S, velocity, v, and depth, h. All values in panels (B) and
894  (C) are population averages. Deviations are represented as the average standard error of the
895  mean of day and night, which rarely exceeds the absolute difference between day and night.
896  The left set of axes are standardized values representing standard deviations from the mean,
897 and the right give the actual values. (C) Social behavioral indicators measured at the level of
898  pairs. We measure social activity in terms of the typical interaction duration, +, time between
899 interactions, -, and interaction probability, p. (D) Example of how p varies rhythmically

900 throughout January and July.
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FIG. 3. Effect sizes compared to shuffled data. (A) Number of interactions observed during day
and night in the real data over the year. Note the y-axis is log-scaled. There are many times
more interactions during daytime, and a decrease in total number of interactions observed over
the year. (B) The effect size of number of interactions in the real data as compared to the
shuffled data (count of real divided by count of shuffled). The dashed line signifies a one-to-one
ratio and therefore no effect. (C) Average network clustering coefficient. (D) Effect size of
clustering.
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914  FIG. 4. Number of communities at different levels of aggregation. (A) Number of communities
915 (3 or more members) and percentage of realized links as a function of aggregation time for

916  each month. Each has its own y-axis. Shaded regions surrounding the solid lines are standard
917  errors. The x-axis is log-scaled. (B) Four example networks, two for day (left) and two for night
918  (right), with communities detected (coloured separately) by the Infomap algorithm [18]. Each is
919  an aggregate over four days in September, the references marked with a star and a diamond on
920 the corresponding curves in (A).
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924  FIG. 5. Inferring proximity network with distance threshold. (A) and (B) show how distance

925  between two different pairs of fish vary throughout the same day. The dashed line at Distance =
926 10 miis the threshold we enforce to get the activity series shown below, which we filter to

927  produce the bottom series.
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