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Vigilance synchronization of wintering black-necked crane ( Grus nigricollis )

families in Tibet
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Abstract: Most previous studies of animal vigilance behavior have been based on Pulliam’s classical model, which
emphasizes that individuals’ vigilance occurs independently and is, therefore, unaffected by the vigilant state of other
individuals in the same group. However, recent theoretical and empirical studies have challenged this model and have
reported that, depending on the degree of vigilance synchronization, the collective vigilance can be either imitation-based
synchronized vigilance or coordinated vigilance that avoids overlapping bouts. In the present study, we observed the
vigilance behavior of wintering black-necked crane ( Grus nigricollis) families in the Yarlung Zangbo River Nature Reserve.
The black-necked crane is a globally endangered species that lives exclusively in the Tibetan Plateau. We captured videos in
the field and then scanned 30-s intervals of the footage to record individual and collective vigilance behavior. Further, we
used Student’s t-test to determine the effects of age and predation vulnerability at the individual level. The results indicated
that juveniles spent significantly less time in vigilance than their parents, mainly owing to lack of vigilance and feeding
experience,, which necessitates juveniles to spend more time feeding to meet their energetic and developmental requirements.

However, the presence of juveniles in family groups had no effect on the vigilance of adult cranes, and according to one-way
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ANOVA, there was no difference in the collective vigilance of different types of black-necked crane family groups.
Meanwhile, a paired i-test, which was used to compare the observed and predicted collective vigilance values in order to
determine the vigilance synchronization of wintering black-necked cranes, indicated that there was no synchronization
tendency. The difference between the predicted and observed values was not significant between adult cranes, all family
members, or adults and juveniles. Vigilance patterns are adaptive behaviors of animals in particular environments. In the
wintering habitat of black-necked cranes, there is no targeting predator, and the black-necked cranes are generally
protected as a symbol of auspiciousness in the Tibetan area. Although black-necked cranes that forage in farmland are
inevitably disturbed by humans, the degree of interference and predation risk is insufficient to induce high-intensity
vigilance synchronization that mainly function for reducing predator risk. In addition, when food availability becomes a key
factor for survival, energy acquisition takes precedence over safety assurance, and as a result, the need for synchronized
vigilance is reduced. Studying vigilance synchronization can reveal the vigilance pattern of black-necked cranes in the field

and provide meaningful information for their management and conservation.

Key Words: black-necked cranes; collective vigilance; vigilance synchronization; synchronized vigilance; coordinated

vigilance
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