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CONNECTIONS ON THE REEF: CLOWNFISH,
ANEMONES, AND CLIMATE CHANGE

Tamar L. Goulet " and Denis Goulet
Department of Biology, University of Mississippi, Universi ty, MS, United States

From their adorable name to their leading role in the movie Finding

YOUNG REVIEWERS:
Nemo, many people nd clown sh, also called anemone sh, cute

‘n‘ogk GEMMA and lovable. Clown sh must live in animals called sea anemones
) AGE:9 to survive on a coral reef. For 19 years, we followed two-banded
JULIAN anemone sh o the coast of Israel in the Gulf of Eilat (Agaba), Red
@ AGE 13 Sea. Based on their size, we divided the sh into adults, teens, and
babies. In 1997, 195 sh of all ages lived at the site. By 2015, 52
QUEST sh—mostly adults—remained, a 74% drop. From 1997 to 2015, the
MONTESSORI
‘ SCHOOL number of sea anemones also fell from 199 to only 27, and each one
AGES: 5.9 was more crowded with anemone sh. Climate change may a ect

sea anemone survival. Without their sea anemone homes, clown sh
cannot exist, raising concerns about their future.

IN THE WILD, CLOWNFISH MUST LIVE IN SEA
ANEMONES

When you play musical chairs, there is one less chair than playe rs.
When the music starts, the players walk around the chairs. When the
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Figure 1

Clown sh musical
chairs. In the wild,
clown sh cannot
survive without a sea
anemone. Similar to the
game musical chairs,
when there are not
enough sea anemones
on a coral reef, baby
clown sh cannot join
the clown sh
community. Teen and
adult clown sh without
an anemone may die.

INVERTEBRATES

Animals
without backbones.

PHYLUM

A category used for
organizing organisms.
Humans, for example,
are in the

phylum Chordata.

SYMBIOSIS

When individuals from
di erent species
live together.

MUTUALISM

A type of symbiosis in
which both partners
bene t from

the relationship.

music stops, each player scrambles to sit on a chair. The person left
without a chair is eliminated. One chair is removed, and the game
continues until one chair, and one person sitting on that chair,re  mains.
This person wins the game. Musical chairs would not be a game of
elimination if everyone had their own chair, or if there were more
chairs than people. Clown sh, also called anemone sh, must hav e a
“chair”, a sea anemone, to survive in the wild ( Figure 1). As long as there
are enough sea anemones, clown sh babies, teens, and adults, ha ve
homes. If sea anemones die as a result of climate change, clown sh
numbers will crash.

Graphic by: Yazie Goulet

Figure 1

Sea anemones are invertebrates that belong to the same phylum
as corals and jelly sh. Sea anemones look sort of like a plasti c/latex
glove. If you Il up a glove with water, the water- lled ngers are lik e
the tentacles of a sea anemone, except sea anemones have many
tentacles. The only opening into the sea anemone is in the middle
of the “glove”. This opening allows food to come into the anemone's
body and waste to leave. Like corals, sea anemones have algae that
live within them, and both the sea anemone and the algae bene t from
the relationship. When individuals from di erent species liv e together
in this way, itis called a symbiosis [1]. When the symbiosis is bene cial
to both of the individuals, itis called mutualism [1]. The clown sh-sea
anemone relationship is a mutualistic one. Without a sea anemone
clown sh cannot survive in the wild because they will be eaten by
predators. Sea anemones with clown sh bene t by growing faster and
surviving better than sea anemones without sh [ 2]. Climate change
can lead to conditions that may harm corals and sea anemones, as well
as the organisms that live within the coral/sea anemone body, such as

kids Volume 12 | Article 1373561 | 2


https://kids.frontiersin.org/articles/10.3389/frym.2020.00065
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2024.1373561
https://kids.frontiersin.org/article/10.3389/frym.2024.1373561
https://kids.frontiersin.org/article/10.3389/frym.2024.1373561

SCUBA

An acronym for
self-contained
underwater breathing
apparatus. SCUBA
equipment provides the
oxygen needed to go
underwater and be at
eye level with the shin
the sea.

Figure 2

The two-banded
clown sh and the two

types of sea anemones,

the bubble-tip
anemone [bottom of
(A)] and the
long-tentacle anemone
(B) that two-banded
clown sh call home in
the Gulf of Eilat (photos
by DG).

the algae, or shes that live within coral branches or the clown sh that
live amidst sea anemone tentacles [ 3, 4].

STUDYING A CLOWNFISH COMMUNITY IN THE RED
SEA

Nearly 30 years ago, we started studying clown sh in the Gulf of Eila t,
in the Red Sea. The two-banded clown sh ( Figure 2A) is the only
clown sh found in the Red Sea. In the Gulf of Eilat, the two-banded
clown sh lives in either the bubble-tip anemone or the long-tentacl e
anemone (Figure 2B). To learn about the clown sh community, we
rst needed to map out an area of the coral reef. To do so, we
went SCUBA diving, placing measuring tapes on the sea oor to
determine the length and width of the area that we would study. Once
we had the edges of the area mapped out, we marked the location
of every sea anemone on a map, whether it had sh or not, and
whether the sh were adults, teens, or babies. For the rst year of the
study, we checked on the clown sh community every month, which
allowed us to answer several scienti ¢ questions. For example, we
found out that adult clown sh live mostly in the bubble-tip anemon e,
surviving better there than in the long-tentacle anemone [ 4]. Babies,
probably because of their small size, survived equally well in both sea
anemone species.

Figure 2

WHEN DO CLOWNFISH BABIES JOIN A CLOWNFISH
COMMUNITY?

Clown sh babies hatch from fertilized eggs attached close to the
bottom of the sea anemone where the parents live. Since sea anemone
tentacles sting, the eggs' location provides protection. When the
babies hatch, they go up into the sea water, where currents may carry
them away from the reef from which they came, to another reef. Or,
the babies may stay in the water close to home, and eventually nd an
anemone “chair” and settle down on the same reef. In our study, we
found that clown sh babies joined the clown sh community mostly in
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the months of October, November, and December|[ 4], although we do
not know if the babies that settled came from afar or from nearby.

HOW IS THE CLOWNFISH COMMUNITY SPREAD OUT ON
THE REEF?

Counting clown sh, putting them into age categories, and counting
sea anemones in the study area are important for understanding the
clown sh community. But looking only at numbers does not uncov er
the entire story. One thing that we did in our study that was di erent
from other studies is that we also recorded where the clown sh and
sea anemones were found on the reef. By collecting this informatio n,
we found out that adult clown sh protect not only the sea anemone

in which they live, but they also prevent other clown sh from livin  gin
nearby sea anemones [4]. It is like playing musical chairs but a player
sitting on a chair not only prevents other players from sitting on the ir
chair, but also on the empty chairs immediately nearby. As a resu It,
even if there are empty chairs (sea anemones), babies cannot se ttle
into them and teens cannot move to them without ghting the adult
clown sh—a ght that the smaller sh may not win.

FINDINGS FROM 20 YEARS OF OBSERVATIONS

In 1997, 195 clown sh lived in 199 sea anemones ( Figure 3A). The
195-clown sh community included 52 adults, 76 teens, and 67 babi es
(Figure 3B). A male and female adult clown sh that live in the same sea
anemone are called a breeding pair (parents). In 1997, out of th e 52
adults, 22 adults formed 11 breeding pairs ( Figure 3B) [4]. By 2009, the
picture on the reef completely changed. Only 47 anemones occurr  ed
at the study site (Figure 3A) [4]. That means that only a quarter of the
sea anemones were left! Not surprisingly, with fewer sea anemone
homes, the clown sh numbers also fell, with only 65 sh, roughly
one third of the starting number, remaining in the study area ( Figure
3B).

Six years later, in 2015, fewer sea anemones remained—only 27 ( Figure
3A). In these sea anemones lived 52 clown sh [ 4]. So, the anemone
numbers fell from 47 in 2009 to 27 in 2015, a loss of nearly half o f the
sea anemones. The clown sh numbers also dropped, but not by as
much—only 20%—with clown sh numbers falling from 65 to 52 sh
(Figure 3B). With half of the sea anemone “chairs” gone, the remaining
clown sh crowded into the few sea anemones left, resulting in more
clown sh in each anemone.

Counting clown sh provides important information but does not

di erentiate the ages of the clown sh in the community. In 1997,
adults accounted for only a quarter of the clown sh community. That
meant that teen and baby clown sh outnumbered the adult clown sh
(Figure 3B). By 2009, adults made up nearly half of all the sh in the
smaller sh community, although the number of breeding pairs sta  yed

kids Volume 12 | Article 1373561 | 4



Figure 3

(A) The number of sea
anemones and (B)
clown sh at the coral
reef study site in 1997,
2009, and 2015. From
1997 to 2015, the total
number of sea
anemones fell from 199
to 27. The total

clown sh numbers also
dropped from 195 to
52. Between 1997 and
2015, fewer adults
remained, but the
number of breeding
pairs only dropped
slightly, from 11 to 8.
The big change was in
the number of babies in
the community, falling
from 67 in 1997 to only
7 in 2015.

Figure 3

the same (Figure 3B). In 2015, adults continued to be a bigger part of
the community than they were in 1997 [ 4]. What was very concerning
was that, in 2015, there were only seven babies in the community
(Figure 3B). With all the sea anemones occupied, babies might not nd

a sea anemone home to move into. If there are fewer and fewer sea
anemone “chairs”, and babies cannot join the clown sh community
eventually the clown sh community may collapse.

In 2003, the lovable animated clownsh, Nemo, starred in the
blockbuster Im Finding Nemo . In 2016, the sequel Finding Dory hit
movie theaters. If the clown sh community that we followed in the
Gulf of Eilat continues to decline, the third movie in the series ma vy
be What Is a Nemo? We hope our continuing research will lead to a
di erent movie title, with this lovable mutualism continuing to surv ive
on coral reefs.
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YOUNG REVIEWERS

GEMMA, AGE: 9

My favorite subject is science and | love almost everything rel ated to the ocean. | am
an avid reader of science, mystery, and fantasy books. | read Nat ional Geographic
Kids and enjoy playing around with their app. | am also interested in Thea and
Geronimo Stilton books. | have a special liking for those with jo kes and games at the
end or the ones that you can help them solve the mystery with the  given clues.
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JULIAN, AGE: 13

[ am Julian. | love spending time with my cats. When | am not hard atwo  rk practicing
wushu, | enjoy going shing and playing video games. | play table ten nis, basketball
and | am always trying to improve my timing in solving the Rubik's cu be. | like
exploring about the world around me and discovering new things.

QUEST MONTESSORI SCHOOL, AGES: 8-9

We are the third-year class from Quest Montessori School in Na rragansett, Rhode
Island. We are a bunch of silly, friendly, curious, and intellig ent 8- and 9-year-olds
who love nature, adventures, and especially ocean animals! Our favorite subjects are
EVERYTHING!! You can see us having fun at PE, in math lessons, mé&ing creative art
projects, playing at recess with friends, and even exploring the Atlantic Ocean during
eld trips we take for studying the Narragansett Bay together. We  hope more young
people like us get involved in cool science work like  Frontiers for Young Minds. We
also have a super awesome class pet named Denali, he is a crested ge cko and we
LOVE him!
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