SCIENCE ADVANCES
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Fig. 4. Temporary motif-like sequences occur in marmoset babbling-like behavior of S1 monkeys. (A) Outline of common call types during babbling-like behavior, such as
trills (A), tsiks (B), cries/compodrries (C), subharmonic phees (f; and phees (C). According to a suggested model, cries/compound cries and subharmonics are assumed to be
immature versions of adult pheesB) Overall call distribution within babbling-like behaviorQj Call transition matrices for calls being uttered before cry (C) vocalizations, tsik-cry
pairs (BC, dark purple solid line), and trill-tsiky sequences (ABC, dashed lilac line). Traosithdices are calculated as the observed relaitransitions ratios between two call
types divided by the transition ratios as expected fro the relative occurrence of the respective call typd) Spectrograms of babbling-like sequences of S1 monkeys show motif-
like structures predominantly showing BABC segpces, which were consecutively repeated and sometimes extended to longer sequences such as BABGver trace) B) In
some motif-like sequences, subharmonic phees (Gnd phees (C ) were occasionally uttered instead afries (C) within the BABC sequences.

not be simply explained by differemdtes of arousal in the two differentlike behavior or individual callingespectively. The ability to produce
types of vocal behavior, that is, biahdp-like behavior and individual lower frequency values indicates that all S1 and S2 monkeys were
calling, because distributions of call entropy did not show any (trill apthysically mature per se, which is also supported by their ability to
phee) or systematic differences (twitter) when uttered during babblipgeduce adult call types. Therefore, it is unlikely that the immaturity in
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