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Tarsiers are nocturnal animals. They have eyes that are heavier than
their brains. They eat only insects and other living things. Tarsiers are
ADAM primates, just like humans. And some species of tarsiers sing! Tarsier
’ AGE: 15 songs and human language are differentin many ways. But if we study
the similarities, it may help us better understand human language. In
our study, we recorded singing tarsiers on the Indonesian island of
Sulawesi. With the help of computers, we found that we could tell
individual tarsiers apart based on their songs. Being able to recognize
who is singing from far away may be an important function of tarsier
songs. We also found that if a female speeds up her song, then the
male speeds up his song, too. The ability to modify vocal output
based on what others are doing is a universal in human language. Our
results show that tarsiers (like humans) can change their vocalizations
based on what their partner is doing. The fact that tarsiers and
humans are both able to do this indicates that their common ancestor
probably had this ability. Our results add support to the idea that

frontiersin.org December 2021 | Volume 09 | Article 575984 |


https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2021.575984
https://kids.frontiersin.org/article/10.3389/frym.2021.575984
https://doi.org/10.3389/frym.2021.575984
https://kids.frontiersin.org/article/10.3389/frym.2021.575984
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2021.575984
https://kids.frontiersin.org/article/10.3389/frym.2021.575984
https://kids.frontiersin.org/article/10.3389/frym.2021.575984

A tarsier in Tangkoko
National Park, North
Sulawesi, Indonesia
(Photo credit: DC).

A group of mammals
that includes lemurs,
lorises, tarsiers,
monkeys, and apes
(including humans).

Distinguishing qualities
or characteristics.

Active at night.

An adjective that
describes animals that
eat other animals.

A vocal interaction
between two
individuals.

Clink What Tarsier Songs Teach us

flexibility in vocal interactions evolved long before the appearance
of modern humans.

Tarsiers are primates, just like humans, but they have some pretty
amazing traits that are very different from us. They are nocturnal,
which means they are active at night. They have enormous eyes
that help them see better in the dark (Figure 1). Tarsiers are the only
primates in the world that are completely faunivorous, which means
they eat only insects and other animals. Humans shared a common
ancestor with tarsiers about 55 million years ago [1]. Most primates that
are active during the day live in groups, but many nocturnal primates
live alone. This is true for most tarsiers, except for the tarsiers found on
the Indonesian island of Sulawesi. In Sulawesi, male and female tarsiers
live in pairs with their offspring. This contrasts with the tarsiers found
on Borneo and in the Philippines, which live alone. This difference in
social structure may be related to the number of insects that live the in
the forests: the forests of Sulawesi have a higher abundance of insects,
which may allow tarsiers to live in larger groups.

The tarsiers on Sulawesi also have another unique trait: the males and
females sing together [2]! We also call tarsier songs duets because the
males and females coordinate and alternate their singing. Sometimes
the juveniles will sing along with their parents, and in this case we call
the song a chorus. There are many primates (over 500 species), but
only a few of them sing. The singing primates include tarsiers, indris, titi
monkeys, gibbons, and humans. Singing primates tend to live in small
groups with just the adult male, adult female, and their offspring. They
also tend to be territorial, which means they do not share their home
range with other groups. Tarsiers on Sulawesi sing at dawn as they
return to their sleeping trees. We think tarsier song has two functions:
(1) to reunite group members after the night; and (2) to communicate
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COMMON
ANCESTOR

A concept in
evolutionary biology
where one species is an
ancestor of two or
more species that lived
later in time.

VOCAL FLEXIBILITY

The ability to change
the structure or use of
vocalizations based on
different social or
environmental
contexts.

EVOLUTIONARY
HISTORY

A description of how
extinct and living
species evolved

over time.
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with their neighbors [2]. Scientists still do not understand why certain
species of primates sing and others do not, but maybe one day you
can help us figure it out!

WHAT CAN STUDYING TARSIERS TEACH US ABOUT
HUMANS AND HUMAN SPEECH?

Humans can read, write, and speak about complex ideas. These
abilities make us unique among animals. Scientists have been working
for a long time to understand how these abilities came to be. One
way that scientists can study this is by comparing humans to other
animals. For example, if we find a shared trait in humans and a distant
primate relative, this means that the trait was probably present in their
common ancestor. If a trait is seen only in humans, and not a distantly
related primate, then we assume that this trait was not present in the
common ancestor. Such studies can help us understand which traits
are new in humans, and this could give us clues about how unique
human abilities evolved.

Let us look at the example of speech. People take turns when speaking
and tend to not overlap when someone else is talking. People can
easily change what they say (and when they say it) depending on the
person they are speaking to. These are patterns we see no matter
what language people are speaking [3]. Early studies indicated that
other primates did not have the same ability to learn sounds and
language that humans do. Scientists assumed that primates were
not able to change their vocalizations once they became adults. But
scientists are now learning that this is not always true. Primates have
some of the same abilities as humans, including vocal flexibility and
turn-taking. If we see the same abilities in distantly related animals
(like humans and tarsiers), this means that the trait evolved far back
in evolutionary history.

RECORDING TARSIERS AND LEARNING ABOUT THEIR
SONGS

In our study, we recorded 15 pairs of tarsiers in Tangkoko National
Park, Indonesia, using a acoustic recording device and a microphone.
Ouir first goal was to see if we could tell tarsiers apart from each other
based on their songs. In humans, if a family member or close friend
calls, you can tellimmediately who is calling just from the sound of the
person’s voice. We predicted that this would also be the case for tarsier
songs. Our second goal was to test whether tarsier songs have rhythm.
Across human cultures, music is an important aspect of everyday life,
and almost all humans can dance to a beat. Whether this ability is seen
in other animals is still an open question. Our third goal was to see
if tarsiers, like humans, can change their songs depending on their
partner’'s song.
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Spectrograms of songs
from four different
tarsier pairs. In the
spectrograms, the
X-axis represents time
and the y-axis
represents frequency
or pitch of the sound.
The colors on the
spectrogram represent
amplitude (or
loudness) at a particular
time and frequency.
Green and red
represent moderate
and high amplitudes,
whereas blue
represents low
amplitudes. In the first
spectrogram (A) the
male notes are shown
with red arrows and the
female notes are
shown with white
arrows. The male notes
are very consistent, and
the female notes
change in frequency
and duration. For all
four songs, the male
and female are singing
together. Can you see
the differences
between male and
female notes in the
tarsier songs? How
about differences
between the different
tarsier pairs?

Audio 1. Recording of a
tarsier pair in Tangkoko
National Park, Sulawesi,
Indonesia. This
recording was used to
make spectrogram (A).
https://youtu.be/4kw
8vsQR_gM.

Audio 2. Recording of a
tarsier pair in Tangkoko
National Park, Sulawesi,
Indonesia. This
recording was used to
make spectrogram (B).
https://youtu.be/478
04RuJ6PQ.

Audio 3. Recording of a
tarsier pair in Tangkoko
National Park, Sulawesi,
Indonesia. This
recording was used to
make spectrogram (C).

https://youtu.be/RMIlbRge
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A common way for scientists to study sound is by creating
spectrograms, which provide visual representations of sounds. You
can see spectrograms of tarsier songs in Figure 2. We made the
spectrograms using specialized software [4].

In tarsier songs the male and female parts sound different. After lots of
practice, it became easy for us to tell the males and females apart just
by listening and looking at the spectrograms. The male notes are pretty
consistent, but the female notes get longer and change in frequency
(or pitch) over time. Although we can tell the males and females apart,
it is more difficult to tell different tarsier individuals or pairs apart from
one another based on their songs—we needed the help of computers
for that. Testing whether songs contain information about the identity
of the individual or pair can help us understand the function of the
song. We found that (with the help of computers) we could tell tarsier
individuals apart based on their songs. We also found that it was easier
to tell females apart from each other than males. We think that one of
the functions of the female tarsier songs may be related to recognizing
singing animals that are far way. We think this because female songs
contain information about the identify of the calling animal.

We also found that tarsier songs have rhythm, but males have more
consistent rhythm than females. This is an important finding because
all humans have the ability to produce and perceive rhythmic sounds.
We also found that, if a female speeds up her song, the male will
then speed up his song. This important finding shows that tarsiers, like
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Figure 2

Audio 4. Recording of a
tarsier pair in Tangkoko
National Park, Sulawesi,
Indonesia. This
recording was used to
make spectrogram (D).
https://youtu.be/
DH5UhalxQso

SPECTROGRAM

A visual representation
of sound. The x-axis
represents time, the
y-axis represents
frequency, and the
color corresponds to
the strength or
loudness of the signal
at a particular time
and frequency.

AMPLITUDE

A measure of the
height of the sound
wave. The amplitude of
sound wave determines
how loud it is.

FREQUENCY

The number of cycles
of a sound wave per
second; sometimes
referred to as pitch.
Humans can generally
hear sounds between
20 and 20,000 Hz.
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humans, can change their song based on how their partner is singing.
This ability to change their songs based on how their partners are
singing have previously shown in indris and gibbons [5, 6]. We found
this ability also exists in tarsiers. Since tarsiers have both rhythm and
the capability to track their partners, our results indicate these abilities
arose early in primate evolutionary history, and before the evolution of
modern humans.

WE STILL HAVE A LOT TO LEARN

Individual tarsiers sound different from each other, but does this mean
that tarsiers can tell each other apart based on their songs? And how
do these song differences come about? Do young tarsiers learn their
songs from their parents? If they do, do young tarsiers sound like their
parents when they grow up? In many songbirds, those that have lived
together longer sing in a more synchronized way. We do not know if
this is the case with tarsiers, but it is possible. We hope to do future
studies in which we start recording tarsiers when they are young.
Studying tarsiers over their lifetimes will help us learn more about how
tarsier songs develop. In science, there are always more questions to
ask and more things to learn! And we still have much to learn about
our tiny primate relatives, the tarsiers.
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Hi, my name is Adam. | live with my parents, older brother, dog, fish, and two birds. |
am a big fan of Science and History. | like to draw, write, and read, My favorite sport is
soccer (or football). | enjoy swimming in the ocean and playing video games.
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