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Text S6: Evolution of repulsion and attraction in leaders and
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In Figure 1 we show the evolutionary changes in repulsion and attraction turning angle during phase
II (leader-follower societies). For the repulsion turning angle, the population starts off (at the origin of
grouping: year 70) clustered mainly on a value of about 0.4. Thereafter the population quickly splits
into two lineages, a dominant lineage without a repulsion turning angle of zero (orange line: follower
lineage, which is the overall line of descent), and a second lineage with greater values (lineage b, first grey
line: leader lineage). Later, new leader lineages (c and d) branch off from the follower lineage, each time
replacing existing leader lineages. A repulsion turning angle of zero is a prerequisite for independence
from leader-follower travel. The attraction turning angle does not show clear evolutionary branching.
Instead, there is a general decline in the attraction turning angle over time. Once the attraction turning
angle is low enough, followers can become independent of leaders.
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Figure 1. Leaders and followers: evolution of repulsion (A) and attraction (B) turning
angles. Blue circles show the distribution on the parameter in the population, where circle size
represents the number of individuals (at least 5) with that parameter value. Circles can overlap. The
orange line shows the overall line of descent. Grey lines show the progression in different lineages present
every 20 years, where the last 20 ancestors are not shown in order to prune out short lived lineages. Data
taken from the simulation shown in Figure 2B, main text. The lineages b, c and d shown in Figure 3A
(main text) are indicated.


