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(Abstract)

Recent studies have revealed that both spontaneous smiling and neonatal imitation that have been
considered unique human behaviors are also seen in macaques and chimpanzees. In humans, these
neonatal facial expressions could contribute to the development of mother-infant interactions. A human
mother enjoys interacting with her infant and would be encouraged to pay considerably more attention on
him/her. In non-human primates, such dyadic mother-infant interactions have hardly been reported.
Chimpanzees, however, exhibit mutual gaze and exchange play faces (social smiling); further, such
face-to-face mother-infant interactions increase from the first month of birth to the second month. Dyadic
mother-infant interactions, which develop from an early age, might play a role in promoting object
manipulation in human infants, because a mother shows her infant objects to attract his/her attention or
have him/her hold objects to play with. Such active sharing of attention by mothers with infants precedes
the emergence of behaviors of combinatorial object manipulation in infants, such as inserting an object
into a bowl or stacking a block on another one; this might cultivate infants’ behaviors of presenting their
mothers with objects or giving them objects. Homologous action structures comprise behaviors of
combinatorial object manipulation, presenting objects, pointing toward objects, and word utterances. |
argue that these structures originally generated from mother-infant interactions through the heterochronic
modification of ontogeny over the course of hominization.

(Keywords)
mother-infant interaction, face-to-face communication, chimpanzees, combinatorial object manipulation,
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Fig. 1. Phylogeny of primates.
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Table 1. Eight basic patterns of heterochrony (Minugh-Purvis & McNamara, 2002; Parker & McKinney, 1999)

1) Predisplacement: Early onset. By starting development sooner, the organism (or trait of stage)
may become over developed if growth rate and offset time remain unchanged.

2) Postdisplacement: Late onset. By starting development later, the organism (or trait of stage) may
become underdeveloped if growth rate and offset time remain unchanged.

3) Neoteny: Slower rate of development. By retarding developmental rate, the organism (or trait of
stage) may become underdeveloped if onset and offset time remain unchanged.

4) Acceleration: Faster rate of development. By accelerating developmental rate, the organism (or
trait of stage) may) become overdeveloped if onset and offset time remain unchanged.

5) Progenesis: Earlier offset. By terminating development sooner, the organism (or trait of stage)

may become underdeveloped.

6) Hypermorphosis: Later offset. By terminating development later the organism (or trait of stage)

may become overdeveloped.

7) Sequential progenesis: Contraction of ontogenetic growth of life-history stages in the descendant

relative to the ancestor.

8) Sequential hypermorphosis: Prolongation of ontogenetic growth of life-history stages in the

descendant relative to the ancestor.

References 10, 11.
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