A Zebra Finch’s Eye View of Self Recognition: Studying Cognition Through Mirrors and Songs
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Introduction 1. Do Zebra Finches Show Evidence of Visual Self-Recognition? 3. Song Stereotypy Is Greatest in Male-Directed Singing
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The ability to recognize oneself in a mirror is a sign of self-awareness, which is an
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have shown signs of self-recognition. The Mirror Mark Test is the “gold standard” for s [0 distinct action or condition—such as mirror peck, scratch, call, % 0.08 é 0.09 g .
assessing the presence or absence of visual self-recognition. : 60 song, or location in the cage (e.g., top left, bottom right). E E ;g
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capacity for self-awareness. If they can recognize themselves, this could provide o Visual self-recognition is defined as a bird scratching more on B. o o 0.85 o .
valuable insights into the evolution of self-awareness and how it relates to brain function. oo [0 a marked side while facing the mirror. Thus is “mark removal | o
Furthermore, developing animal models for social disorders would facilitate treatment - behavior.” Analyzing vocalizations and mirror-directed actions > > |
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Parishar et al. (2021) conducted the first test for visual self-recognition in zebra finches. | micorpoc ININTTRSR M ishtpresn opertn Four birds were tested with the mirror S : S os
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mirror exposure with a color mark placed above the left or right eye. We examined first C Syllable Syllable 1 2 ° *
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Six adult zebra finches housed at Texas Christian University, following IACUC-approved protocols
were investigated in this experiment. Birds were identified with colored leg bands and kept on a D L 0.06 B Female-Directed 0.06 B Female-Directed 0,085 B Female-Directed
controlled light-dark cycle with ad libitum access to food and water. During testing, each bird will be _ m. MaleDlrected mm Vale Directed > mm Viale-Directed
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exposure phase. Birds were recorded twice daily. Mark-directed behaviors (e.g., cheek scratching) © s © s (é 0084
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conspecific. an equal amount of time on the perch facing the male conspecific and this was greater than what was observed in the Fig. 6. Measure of singing quality. A) The temporal features of song were not dramatically different between conditions (for all graphs bars are syllable averages, circles
female or mirror condition. individual repetitions). B) The entropy did not vary systematically between conditions, but note the reduction in individual variability during the male-directed singing
compared to the mirror-directed song renditions. C) In general, the lowest amplitude songs occurred when birds were presented with a mirror, and the loudest song syllables
were produced when a male or female bird was in the adjacent cage, indicating some level of self-recognition. Furthermore, the most spectrally variable song renditions
Bout A occurred in the mirror-directed song and the least spectrally variable songs when presented with a male conspecific (D). E) The song average coefficient of variation for
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replicates previous research (Parishar et al. (2021) .
We observed how the songs of birds changed across the mirror, male, and female conditions. The results
showed that the birds sang their most consistent, patterned songs when facing another male, but their songs

LR - - ; o S = A3 spectrum showing 2.325 8.25 3.375 . . . . . . .
e - ' relative amplitudes of | | | became more variable and less predictable when facing a mirror. This suggests the birds may respond to their
: ey : ' : : ; : : ; . 1.55 5.5 2.25 . . . . . . . . .

: - . B9 the ditferent reflection differently than they do to real birds—possibly showing a basic awareness that the mirror image is
| frequencies. A song 0.775 5 75
i bout consists of one or . 1 ; _ ;

0

ks

3.1 11 4.5

{ ' 4

)w\.

Moifs per minute
Motifs per minute
Motifs per minute

o not quite the same as another bird.
1 « Results suggests that self-recognition may not be as simple as an evident dichotomy, but rather something

that occurs in continuum.
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amplitude were ' in all conditions. B) Surprisingly, several of the birds sang long duration bouts and produced as many motifs when singing to the female that 1s not known to Sing 1mn intra-speciﬁc competition.

measured for each song conspecific as they did when singing to a male conspecific.
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