BOX 21.2

FILIAL IMPRINTING: BABIES LEARN TO RECOGNIZE THEIR PARENTS

For many species of birds and mammals, including ducks, geese, mice, and monkeys, parental care is essential for the survival of the young. The young of these species learn rapidly to distinguish their parents from all other individuals and form a unique and close relationship with their parents from that point on—a process referred to as filial imprinting (Hess, 1973; Horn, 2004). Filial imprinting can involve the learning of visual, auditory, olfactory, and gustatory cues that identify a parent. The learning of these cues takes place during short, well-defined sensitive periods early in postnatal life. 

The visual component of the learning process usually is preceded by auditory, olfactory, and/or gustatory components. In many species, the babies learn to recognize the vocalizations of the mother based on experience that begins before or soon after the animal is born. In addition, babies may learn the odor and/or taste of the mother from the odors and tastes experienced immediately after birth. The recognition of the parent based on acoustic and/or chemical cues helps the young select the correct individual for visual imprinting, once the eyes and nervous system are capable of adequate form vision. 

Sensitive periods for filial imprinting are relatively discrete and can be as short as a few hours in some species (Ramsay & Hess, 1954). For example, the sensitive period for filial imprinting in ducklings occurs during the first day of life. When a duckling is exposed once, for 10 minutes, to a model of a male duck on the first day after hatching, the duckling imprints on this particular model. When the duckling is tested 5 to 70 hours later, by being offered a choice between the previously presented model and a model of a female duck, the duckling prefers to follow the model of the male duck over that of the female duck, even when the female model is much closer to the duckling and makes louder calls. Measured by the “following response,” imprinting in ducks is most effective between 10 and 20 hours after hatching. 

As in other examples of learning during sensitive periods, young animals exhibit an innate preference to imprint on normal stimuli. When given a choice, babies in the process of imprinting attend preferentially to images that more closely resemble members of their own species. Thus, when baby ducks are given the choice of imprinting on geese or on people, they imprint on the (duck-like) geese. This predisposition is based on genetically programmed preferences for simple, conspicuous features—referred to as sign stimuli by ethologists—that tend to distinguish the species from all others. This implies that the neural circuitry involved in filial imprinting, like that involved in song learning in songbirds, contains genetically determined neuronal filters that help identify stimuli that are appropriate models for learning. As imprinting proceeds, learning causes these filters to become more selective until ultimately the young are capable of discriminating one individual fromall others. 

Imprinting results in rapid functional and structural changes in a specific part of the forebrain of birds (Horn, 2004). In chicks that have been imprinted on an artificial object, neurons in the intermediate and medial mesopallium (IMM) of the forebrain become responsive to the imprinted stimulus, and some become highly selective for the stimulus. Associated with the acquisition of selective neuronal responses in the IMM are local increases in the number of NMDA receptors, increases in the size of certain synapses, and a temporary surge in inhibitory activity. The increased inhibitory activity, which begins soon after exposure to the imprinting stimulus and lasts for many hours, is thought to contribute critically to the shaping of the specificity of IMM neurons for the imprinted stimulus.
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