
Magazine
ll

Current Biology 34, R217–R236, March 25, 2024 © 2024 Elsevier Inc. R231

ACKNOWLEDGEMENTS

We thank Michael Quinn, Rebecca Hirst, and 

David McGovern for sharing their data with us, 

and David McGovern for helpful discussions. 

We also thank the anonymous reviewers for their 

comments and suggestions. 

AUTHOR CONTRIBUTIONS

Conceptualization, L.S. and U.B.; Formal 

Analysis, H.Z., U.B., and L.S.; Visualization, H.Z. 

and L.S.; Writing — Original Draft, H.Z., L.S., and 

U.B.; Writing — Review & Editing: H.Z., L.S., and 

U.B.

DECLARATION OF INTERESTS

The authors declare no competing interests.

REFERENCES

 1. Quinn, M., Hirst, R.J., and McGovern, D.P. (2023). 
Distinct profi les of multisensory processing 
between professional goalkeepers and outfi eld 
football players. Curr. Biol. 33, R994–R995. https://
doi.org/10.1016/j.cub.2023.08.050.

 2. Shams, L., Kamitani, Y., and Shimojo, S. (2000). 
What you see is what you hear. Nature 408, 788. 
https://doi.org/10.1038/35048669.

 3. Körding, K.P., Beierholm, U., Ma, W.J., 
Quartz, S., Tenenbaum, J.B., and Shams, L. (2007). 
Causal inference in multisensory perception. PLoS 
One 2, e943. https://doi.org/10.1371/journal.
pone.0000943.

 4. Odegaard, B., Wozny, D.R., and Shams, L. (2016). 
The effects of selective and divided attention 
on sensory precision and integration. Neurosci. 
Lett. 614, 24–28. https://doi.org/10.1016/j.
neulet.2015.12.039.

 5. Rohe, T., Ehlis, A.C., and Noppeney, U. (2019). 
The neural dynamics of hierarchical Bayesian 
causal inference in multisensory perception. Nat. 
Commun. 10, 1907. https://doi.org/10.1038/
s41467-019-09664-2.

 6. Quintero, S.I., Shams, L., and Kamal, K. (2022). 
Changing the tendency to integrate the senses. 
Brain Sci. 12, 1384. https://doi.org/10.3390/
brainsci12101384.

 7. Wozny, D.R., and Shams, L. (2011). Computational 
characterization of visually induced auditory spatial 
adaptation. Front. Integr. Neurosci. 5, 75. https://
doi.org/10.3389/fnint.2011.00075.

 8. Shams, L., and Beierholm, U. (2022). Bayesian 
causal inference: A unifying neuroscience theory. 
Neurosci. Biobehav. Rev. 137, 104619. https://doi.
org/10.1016/j.neubiorev.2022.104619.

 9. Beierholm, U.R., Quartz, S.R., and Shams, L. 
(2009). Bayesian priors are encoded independently 
from likelihoods in human multisensory perception. 
J. Vis. 9, 23. https://doi.org/10.1167/9.5.23.

 10. Zhu, H., Tang, X., Chen, T., Yang, J., Wang, A., 
and Zhang, M. (2023). Audiovisual illusion training 
improves multisensory temporal integration. 
Conscious. Cogn. 109, 103478. https://doi.
org/10.1016/j.concog.2023.103478.

1Department of Psychology, Soochow University, 

Suzhou, 215031, China. 2Department of 

Psychology, University of Durham, Durham 

DH1 3LE, UK. 3Department of Psychology, 

Bioengineering, and Neuroscience 

Interdepartmental Program, University of 

California, Los Angeles, Los Angeles, CA 90095, 

USA. 

*E-mail: ladan@psych.ucla.edu

The ‘after you’ 
gesture in a bird

Toshitaka N. Suzuki*

and Norimasa Sugita

Gestures are ubiquitous in human 

communication, involving movements 

of body parts produced for a variety of 

purposes, such as pointing out objects 

(deictic gestures) or conveying messages 

(symbolic gestures)1. While displays 

of body parts have been described in 

many animals2, their functional similarity 

to human gestures has primarily been 

explored in great apes3,4, with little 

research attention given to other animal 

groups. To date, only a few studies 

have provided evidence for deictic 

gestures in birds and fi sh5–7, but it is 

unclear whether non-primate animals 

can employ symbolic gestures, such as 

waving to mean ‘goodbye’, which are, 

in humans, more cognitively demanding 

than deictic gestures1. Here, we report 

that the Japanese tit (Parus minor), a 

socially monogamous bird, uses wing-

fl uttering to prompt their mated partner 

to enter the nest fi rst, and that wing-

fl uttering functions as a symbolic gesture 

conveying a specifi c message (‘after 

you’). Our fi ndings encourage further 

research on animal gestures, which 

may help in understanding the evolution 

of complex communication, including 

language.

Japanese tits nest in tree cavities with 

a small entrance, and males and females 

enter the nest one at a time. We noticed 

that Japanese tits carrying a food item 

often fl uttered their wings in front of their 

mates when they were also perched near 

their nest cavity with a food item (Figure 

1A and Video S1). We hypothesized that 

this visual display functions as a gesture 

that prompts mates to enter the nest fi rst. 

Following previous animal studies4,6,7, we 

defi ne gestures as movements of a body 

part that are expressed in the presence of 

the target recipient, are goal-directed — 

i.e., a signaler waits for a response after 

the signal has been produced — do not 

act as a direct physical agent and receive 

a specifi c response.

First, we observed 321 nest visitations 

to feed nestlings by male and female 

Japanese tits that were breeding using 

Correspondence nestboxes (16 individuals, 8 pairs). 

We found that parents adjusted wing-

fl uttering according to social contexts: 

they exhibited wing-fl uttering when 

they encountered their mate at the 

nest site (defi ned as within fi ve meters 

of the nestbox) but never when they 

arrived at the nest site alone (Figure 1B; 

Generalized Linear Mixed Model: 

N = 321, Z = 5.35, p < 0.0001). There 

was a signifi cant effect of sex on wing-

fl uttering behavior (Figure 1B; N = 321, 

Z = –2.39, p = 0.017). Six out of 8 

females exhibited wing-fl uttering, 

accounting for 14% (24/169) of all nest 

visitations and 42% (24/57) of nest 

visitations when accompanied by a mate. 

In contrast, only one out of eight males 

displayed wing-fl uttering, accounting 

for 1% (2/152) of all nest visitations and 

6% (2/33) of nest visitations when with a 

mate. In all observed cases (26/26), the 

tits performed wing-fl uttering with their 

chests facing their mates from a location 

that should be visible to their mates. In 

most cases (23/26), they ceased wing-

fl uttering after their mates had entered 

the nestbox.

Next, we analyzed the effect of wing-

fl uttering on the order of nest entry. As 

most wing-fl uttering was observed in 

females, we focused on nest visitations 

by females that encountered a male 

before entering their nestbox (N = 57). 

When females fl uttered their wings, 

males usually entered their nestbox 

before the females (Video S2). However, 

when females did not fl utter their wings, 

they usually entered the nestbox before 

males (Figure 1C; GLMM: N = 57, 

Z = 3.50, p = 0.0005). For 23% (13/57) of 

the visitations, females arrived at the nest 

site fi rst and stayed on a perch until the 

male arrived, whereas for 77% (44/57) 

of the visitations, males arrived at the 

nest site fi rst. However, the order in 

which parents arrived at the nest site did 

not affect the order in which they entered 

the nest (N = 57, Z = –1.14, p = 0.25).

A more detailed analysis revealed that 

females’ wing-fl uttering shortened the 

latency of males to enter the nest cavity, 

i.e., the delay between the time when 

males encountered females at the nest 

site and the time when the males entered 

(Figure 1D; Cox mixed-effects model: 

N = 33, Z = 2.92, p = 0.0035). The order 

of arrival by males (fi rst arrival: 15/33) 

and females (fi rst arrival: 18/33) did not 

have a signifi cant effect on the male’s 

latency to enter the nest (N = 33, 
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Z = 0.84, p = 0.40). Therefore, females’ 

wing-fl uttering has an independent effect 

on prompting males to enter the nestbox.

The wing-fl uttering behavior of 

Japanese tits fulfi lls the criteria of 

gestures4,6,7, as it is produced in the 

presence of their mate, ceases after the 

mate has entered the nestbox, and elicits 

nest entry without any direct physical 

contact. Notably, Japanese tits direct this 

behavior toward their mate, prompting 

them to enter the nest fi rst, rather than 

fl uttering their wings toward the nest 

entrance as if indicating its location. 

Thus, wing-fl uttering in Japanese tits is 

not a deictic gesture that simply directs 

receivers’ attention to objects, but a 

symbolic gesture conveying a specifi c 

message, such as a request (‘after you’); 

this classifi cation aligns with that of 

human gestures1. We observed a clear 

pattern of females exhibiting wing-

fl uttering more frequently than males, 

but its ecological signifi cance remains an 

intriguing subject for future research.

While previous studies have shown 

that many birds use various wing 

displays in interactions between 

two individuals, such as courtship2, 

our fi ndings indicate that Japanese 

tits can use wing-fl uttering not only 

as a symbolic gesture but also in a 

triadic context involving a signaler, 

a recipient, and a specifi c goal (i.e., 

nest entry) — a prominent feature of 

human communication8. In addition, 

Japanese tits have evolved a variety 

of call types and use them to indicate 

external referents (e.g., predator 

types)9 and to create compositional 

messages10. Further comparative 

studies may elucidate how cognitive 

mechanisms underlying visual and vocal 

communication have co-evolved in birds, 

which may shed new light on theories of 

language evolution.
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Figure 1. Gestural communication in Japanese tits.

(A) Wing-fl uttering by a female Japanese tit. (B) Percentage of nest visitations in which parents 

exhibited wing-fl uttering behavior in relation to social contexts and sex. Note that the number of 

nest visitations by males and females differed in the “with a mate” context, as there were cases 

where one parent made multiple nest visitations while the other stayed outside the nestbox with a 

food item. (C) The order of nest entry (percentage of nest visitations in which each sex entered the 

nest fi rst) in relation to females’ wing-fl uttering. Data were derived from the nest visitations by fe-

males that encountered the males before entering the nestbox. (D) The latency of males to enter 
the nestbox in relation to females’ wing-fl uttering. Box plots show medians, fi rst and third 
quartiles, outermost values with the range of 1.5 times the respective quartiles, and outliers. 
Observations were censored at 180 s. Data were derived from the nest visitations by males 
that encountered the females before entering the nestbox. See also Videos S1 and S2.
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