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Did you know that fungi, like mushrooms and molds, are super
important for our planet? Fungi can form critical relationships with
other organisms. For example, many plants rely on fungi to help
them grow and thrive. However, fungi are not always friendly and
sometimes they can hurt plants by causing disease. Did you also
know that there are fungi in the ocean? While you might not be
able to see these fungi when you go to the beach (because they
can only be seen with a microscope), they are found everywhere in
the ocean. Marine fungi are pretty cool, but we do not know a lot
about them yet or what roles they play in the ocean. Scientists are
starting to learn more about how marine fungi help the ocean and
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OBLIGATE MARINE
FUNGI

Fungi that can only live
in a marine
environment.

FACULTATIVE
MARINE FUNGI

Fungi that live in
freshwater or on land,
but that can also grow
and survive in marine
environments.

SYMBIOSIS

A close, long-term
relationship between
two or more
organisms.

ADAPTATION

A natural process in
which an animal or
plant becomes better
suited to its
environment by gaining
new traits that make it
more successful.

keep our planet healthy. This article will explore the amazing world of
marine fungi!

WAIT—THERE ARE FUNGI LIVING IN THE OCEAN?

What kinds of organisms do you think of when you imagine a beach?
You probably think of dolphins, star sh, sea anemones, or mayb e even
sharks... but did fungi make your list? Marine (ocean) fungi a re di erent
from the mushrooms you normally see on land. One of the reasons
scientists did not know about marine fungi for so long is thatnoo ne
has ever seen a marine mushroom! Instead, the fungi in the oceana re
microscopic and live “secret” lives.

So far, < 1% of marine fungi have been identi ed, although scientists
estimate that there are over 10,000 types of marine fungi living in
Earth's oceans [1]. Some of these fungi are called obligate marine
fungi, because they have only been found living in the ocean. Many
obligate marine fungi have adapted speci cally to life in the oce an
and some even form important relationships with other organisms,
like seaweeds, sponges, corals, and seagrasses. Marine fungi can be
found everywhere, from the waves breaking on the beach, down to the
hydrothermal vents of the deep sea oor. However, when examining
the ocean, scientists have also found fungi that commonly live on  land.
Scientists are unsure whether these land-based fungi are playing active
roles in the ocean, or whether they are just using the ocean to travel
to distant lands. Fungi that can survive both on land and in the ocea n
are called facultative marine fungi

While most marine fungi are microscopic and no marine mushro oms
have been observed to date, there is one place where scientists have
found macroscopic marine fungi, which means organisms that  can be
seen with the naked eye [ 2]. These fungi exist in the form of lichens,
which are a symbiosis between bacteria and fungi. In their symbiosis,
these microscopic organisms work together to form the macroscopic
lichen. You can see lichens living on rocks along the coastline s. Next
time you go to the beach at low tide, look at the rocks and try to nd
some marine lichens ( Figure 1)!

WHAT DO FUNGI NEED TO SURVIVE IN THE OCEAN?

Living in the ocean is not easy. There are several adaptations that
marine fungi need to be able to survive in the ocean environment.
Adaptations are traits that organisms gain to help them survive better
in a certain environment. Adaptations needed by marine fungi inc lude
high salt tolerance (the ocean is salty!), protection from the sun' s
dangerous ultraviolet light, a way to stay alive when food is limited
ways to withstand the high pressure of living in the deep sea, and the
ability to spread and reproduce in the ocean ecosystem. The need
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Figure 1

Coastal marine lichens
come in many shapes,
colors, and sizes. In
some places, you can
see them on rocks or
cli s along the beach.
They can also be found
on rocks under the
water, but you will need
to wait for a low tide to
see them or you will
get wet [photos from
iNaturalist: © Chris
McKee (CC-BY 4.0),
Vesa Oikonen (CCO
1.0), Paco Bergson
(CC-BY 4.0), Mikko
Heikkinen (CCO 1.0),
Oscar Sampedro
(CC-BY 4.0), and Noa
Nieto (CC-BY 4.0)]!

PARASITE

Any organism that lives
inside of or attached to
another organism
which it uses for food,
like a vampire, harming
the organism it infects.

PATHOGEN

Any organism that can
cause a disease or harm
the organism it infects.

Figure 1

for so many adaptations makes facultative marine fungi particula rly
interesting. To transition from life on land to life in the ocean, the se
fungi need to be good at a lot of things.

ARE MARINE FUNGI FRIENDS OR FOES?

One way marine fungi survive in the ocean is by associating with othe r
organisms, like the symbiosis that forms marine lichens. Howev er,
these relationships are complicated and are not always positive. Some
marine fungi are parasites, meaning they live inside or on other
organisms and, like tiny vampires, take nutrients away from that ho st
organism. Parasitic marine fungi play an important role in the o cean
by killing other marine microbes, releasing their nutrients into  the
seawater as food for other organisms [ 3].

In addition to parasitic fungi, other marine fungi can also cause
diseases. For example, a marine fungal pathogen called Fusarium is
killing sea turtles and infecting their eggs. These pathogenic fu ngi
grow in sea turtle nests, covering the surface of the eggs and makin g
chemicals that break down the eggshell. The infected eggs become
yellowish-blue and die. The eggs generally become infected thr ough
contact with contaminated beach sand. However, scientists have
recently seen that pathogenic fungi can be transported fromlandi  nto
the ocean by oating particles of plastic and by contaminated plant
parts, such as wood and leaves, that are carried to sea turtle nests by
the water and wind [ 4]. These fungal foes are reducing the numbers
of marine turtles that hatch. By working to detect Fusarium in the
environment, scientists are trying to understand how to preventturtl es
from getting fungal infections.

kids Volume 13 | Article 1472709 | 3



Figure 2

Scientists can grow
some microscopic
marine fungi in the lab,
like these from
seagrasses, by giving
them speci c food. The
fungi grow so much
that they become
visible to our eyes.
Scientists can then
study these fungi to
learn more about them.
However, this process
is very tricky, as not all
fungi like the same
food (photo © Cassie
Ettinger).

DNA SEQUENCING

The laboratory process
of reading the genetic
code in an organism's
DNA.

However, lichens teach us that not all marine fungi are foes—som e are
friends! Many fungi that live on land have important relationsh ips with
plants, but for a long time scientists did not know if marine plants  had
any fungal friends. Scientists have recently found that some sea grasses
form relationships with marine fungi[ 5, 6]. While the speci cs of these
friendships are still being researched, the symbiosis looks s imilar to that
of land plants and their fungi, so scientists believe the relations hips are
likely to help seagrasses thrive.

WHY HAVE | NEVER HEARD OF MARINE FUNGI?

If marine fungi are new to you, do not worry—many scientists have
not heard of marine fungi either! Studying these fungi is di cul  t. First,
many marine fungi are microscopic, making them hard to nd and
study. While scientists have had some success taking ocean sampl es
to the laboratory to try to grow and study marine fungi ( Figure 2),
these fungi often need very speci c food, which can be tricky to mak e
in the lab. How can scientists study something they cannot see or
grow?

Figure 2

To get around this challenge, scientists are now using DNA sequencing
to look for marine fungi. This technique can be performed on
ocean samples without the need to see or grow the fungus. DNA
sequencing tells scientists which speci ¢ fungi are found in a ce rtain
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SECONDARY
METABOLITES

Special chemicals
made by fungi and
bacteria to protect
themselves, better
survive in a new
environment, or

compete with others.

place. Scientists can then compare this information to databases tha t
were made from studying the fungi that live on land. However, this
technique is still challenging because many marine fungi are n ewly
discovered and do not match these databases. By collaborating an d
sharing methods and data, scientists can work together to describe
marine fungi and bridge gaps in their knowledge of which marinef  ungi
are present and what they might be doing in the ocean.

Another challenge is answering the question of whether facultative
marine fungi should be considered true marine fungi. Scientis ts often
nd facultative marine fungi in samples collected far away from | and
[7]. While DNA sequencing has allowed scientists to survey marine
fungal diversity in di erent locations, it cannot tell them what th e
fungi are doing in these locations, making it hard to know whether
facultative marine fungi are truly living in the ocean. Many obli gate
marine fungi have recently gained the adaptations that allow them to
survive in the ocean and they have close relatives that live on lan d,
making it di cult to identify fungi that are actively growing in the
ocean from those that are temporary tourists using the ocean to travel

to distant lands.

ARE MARINE FUNGI IMPORTANT FOR OUR PLANET?

Even though scientists are still learning about marine fungi, the vy
already know these organisms have crucial roles in the ocean. S ome
marine fungi can break down dead plants and animals by feeding
on them. This process recycles nutrients, like carbon, back into the
ocean, making the nutrients available for other marine life. Som e fungi
can even break down harmful substances like plastic or oil that n d
their way into the ocean. For example, ocean sites contaminated
by oil spills can be cleared up by marine fungi that are e ective  at
breaking down these complex compounds [ 3, 7]. Although a marine
fungi-based solution to clean up plastic pollution has yet to be tri  ed,
plastic-eating fungi already exist in the oceans [ 3]. These fungi will
be a great help in solving environmental pollution. Marine fun gi also
produce fascinating natural products called secondary metabolites
which might help ght human diseases. Scientists are researchi ng
whether secondary metabolites might be useful as medicines.

In summary, although scientists are still guring out all the role s
marine fungi play, we know that these ocean organisms are just as
important as the fungi on land, and that studying them may lead to
life- and planet-saving solutions. So, the next time you think abo ut
fungi, remember they are not just on land—they live in the ocean, too
(Figure 3)!
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Figure 3

Marine fungi can be
found everywhere in
the ocean. Lichens are
the visible
(macroscopic)
symbiosis between
fungi and bacteria
found along the
coastlines. Other types
of fungi are invisible to
us (microscopic) and
can form relationships
with seagrasses and
corals. Other marine
fungi are harmful
pathogens and
parasites that can infect
and kill sea turtles and
other marine
organisms.

Figure 3

ACKNOWLEDGMENTS

JA was supported by the NSF REU the National Summer Undergraduate
Research Project, Award No. 2149582. JS is a CIFAR Fellow in the
program Fungal Kingdom: Threats and Opportunities and was partia lly
supported by NSF awards EF-2125066 and 10S-2134912. CE was
supported by the National Science Foundation (NSF) under a NSF
Ocean Sciences Postdoctoral Fellowship (Award No. 2205744).

REFERENCES

1. Gongalves, M.F. M., Esteves, A. C., and Alves, A. 2022. Mane fungi: opportunities
and challenges. Encyclopedia 2:559-577. doi: 10.3390/encyclopedia2010037

2. Cunlie, M., 2023. Who are the marine fungi? Environ. Microbiol . 25:131-134.
doi: 10.1111/1462-2920.16240

3. Gladfelter, A. S., James, T. Y., and Amend, A. S. 2019. Marine fuwgi. Curr. Biol.
29:R191-R195. doi: 10.1016/j.cub.2019.02.009

4. Gleason, F. H., Allerstorfer, M., and Lilje, O. 2020. Newly emerging diseases of
marine turtles, especially sea turtle egg fusariosis (SEFT), caused by species in
the Fusarium solani complex (FSSC).Mycology 11:184-194.
doi: 10.1080/21501203.2019.1710303

5. Fraccaro de Marins, J., and Carrenho, R. 2017. Arbuscular myc orrhizal fungi and
dark septate fungi in plants associated with aquatic environment s. Acta Botanica
Brasilica 31:295-308. doi: 10.1590/0102-33062016abb0296

kids Volume 13 | Article 1472709 | 6



6. Vohnik, M., Borovec, O., Kolarikova, Z., Sudova, R., and Rébbvéa, M. 2019.
Extensive sampling and high-throughput sequencing reveal Posidoniomyces
atricolor gen. et sp. nov. (Aigialaceae, Pleosporales) as the dominant root
mycobiont of the dominant Mediterranean seagrass Posidonia oceanica .
MycoKeys 55: 59-86. doi: 10.3897/mycokeys.55.35682

7. Amend, A., Burgaud, G., Cunli e, M., Edgcomb, V. P., Ettinger, C. L ., Gutiérrez, M.
H., et al. 2019. Fungi in the marine environment: open questions a nd unsolved
problems. mBio 10:e01189-e01118. doi: 10.1128/mBi0.01189-18

SUBMITTED: 29 July 2024; ACCEPTED:07 May 2025;
PUBLISHED ONLINE: 10 June 2025.

EDITOR: Carolyn Scheurle, Institut de la Mer de Villefranche (IMEV), France
SCIENCE MENTORS:Fei Peng

CITATION: Arroyo J, Stajich JE and Ettinger CL (2025) Do You Know That There
Are Fungi in the Ocean? Front. Young Minds 13:1472709. doi: 10. 3389/frym.2025.
1472709

CONFLICT OF INTEREST:The authors declare that the research was conducted in
the absence of any commercial or nancial relationships that coul  d be construed
as a potential con ict of interest.

COPYRIGHT © 2025 Arroyo, Stajich and Ettinger. This is an open-access ar ticle
distributed under the terms of the Creative Commons Attribution License (CC BY) .
The use, distribution or reproduction in other forums is permitted, pr  ovided the
original author(s) and the copyright owner(s) are credited and t hat the original
publication in this journal is cited, in accordance with accepted = academic practice.
No use, distribution or reproduction is permitted which does not compl  y with these
terms.

YOUNG REVIEWERS

ALEX, AGE: 10

Alex is a primary school student, he is very interested in scienc e and technology,
nature, and animal. He love reading. He has a Parrot. He once spent a year in
California with his parents, so he is also very interested in bo th Chinese and American
culture.
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