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Have you ever wondered how scientists count fish in the ocean? Fish
are always moving, and the ocean is huge, so counting them is not
easy! Scientists use stock assessments, a method that gathers clues
such as how many fish are caught by fishing boats, how many are
seen in surveys, and how fast fish grow. Using math and computer
models, scientists predict how fish populations will change in the
future. If too many fish are caught, there might not be enough left
to reproduce, which is called overfishing. Stock assessments help
managers decide how many fish can be safely caught. Scientists also
protect special areas where fish lay eggs to help their numbers grow.
By understanding stock assessments, we can help keep fish in the
ocean for future generations. Thanks to ongoing work of scientists,
we can enjoy fish today while making sure there are plenty left
for tomorrow.
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STOCK
ASSESSMENTS

A scientific method that
uses data and
computer models to
estimate the size and
health of fish
populations over time.

Figure 1

This graph shows how
scientists estimate the
number of fish in the
ocean over time. The
number of fish in each
column indicates the
fish population size.
Stock assessments help
predict future trends
and guide decisions on
how much fishing is
safe.

FISH STOCK

A group of the same
fish species living and
reproducing in the
same area.

HOW MANY FISH ARE OUT THERE?

You are probably familiar with some fish species, and you might even
have a favorite! Scientists estimate that at least 20,000 species of fish
live in the ocean, but there may be twice as many. The total number
of fish in the ocean is also still a mystery. There are billions or even
trillions, but the exact number depends on the species, the region, and
the time of year.

Counting fishis a job for science detectives! Unlike counting jellybeans
in a jar, fish are constantly moving, and the ocean is vast. So how do
scientists figure out how many fish live in the sea? They use computers,
math, and stock assessment, which help estimate fish populations as
accurately as possible. In stock assessments, scientists gather clues to
determine how many fish are in the ocean (Figure 1). This information
helps them figure out how many fish can be caught while ensuring
there are still enough left for the future.

STOCK ASSESSMENT: How much should we fish the next year?
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Figure 1

WHY ARE HEALTHY FISH STOCKS IMPORTANT?

A fish stock is a group of fish of the same species that live in the same
area and reproduce with one another. It is like an ocean neighborhood,
but it can be huge! For example, all the Atlantic cod in the North
Atlantic Ocean are considered one fish stock. Scientists study fish
stocks to see if their populations are stable, growing, or shrinking
over time.

Fish are key players in the ocean. They provide food for other

animals and help keep marine life balanced. Humans also rely on
fish as a food source and for jobs in fishing industries. However,
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OVERFISHING

Catching too many fish
too quickly, making it
hard for the population
to recover.

HYDROACOUSTICS

A way of using sound
waves underwater to
study fish and the sea.
Scientists “listen” to
echoes to find out
where animals are and
how many.

if we take too many fish too quickly, stock populations can shrink,
making it harder for them to recover. This is called overfishing. That
is why scientists conduct stock assessments—to help manage fish
populations sustainably and make sure there are enough fish for
the future.

WHY DO SCIENTISTS COUNT FISH?

Fish are a renewable resource, meaning they can replenish their
numbers if stocks are managed properly. But if overfishing happens,
their populations can drop to dangerously low levels. Stock
assessments help scientists estimate the size of fish populations
and understand how they are affected by fishing and environmental
changes like rising sea temperatures. These assessments predict what
might happen in the future if fishing practices stay the same or change
[1]. With this information, governments and fishery managers can
set rules, like catch limits or temporary fishing bans, to protect fish
populations while still allowing people to fish and enjoy seafood.

HOW DO SCIENTISTS COUNT FISH?

Counting fish in the ocean is even harder than counting stars in the
sky! Instead of counting each fish one by one, scientists collect clues
and use math to estimate fish numbers. They gather data from three
main sources: catch data, abundance data, and biology data.

Catch Data

Catch data comes from fishing boats. Scientists examine the fish that
are brought back to shore, measuring how many were caught, how big
they are, and what species they belong to. Fishers also record where
and when they fished and what equipment they used. Sometimes,
scientists ride along on fishing boats to collect data directly.

Abundance Data

Abundance data tells scientists whether there are a few or many
fish in an area. Research ships survey fish populations using special
nets, hydroacoustics (sound waves to detect fish underwater), and
underwater robots with cameras. These tools help track how fish
populations change over time [2].

Biology Data

Biology data helps scientists understand the life cycle of fish. They
study fish ear bones to determine their age, just like counting rings
on a tree. Scientists also measure how fast fish grow, how many
eggs they lay, and how many young fish survive to adulthood [3].
By combining all this data, scientists can make the best decisions to
protect fish populations.
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COMPUTER
MODELS

Digital tools that use
math and data to
imitate real-life
processes, helping
scientists test ideas,
predict changes, and
understand nature
without always needing
field experiments.

Figure 2

In step 1 of a stock
assessment, scientists
collect data on fish
caught by commercial
fishing boats, such as
how many fish were
caught and the length
and width of each fish.
In step 2, they enter the
data into computer
models that can
estimate fish
populations (the dots
represent model
results) and figure out
how many fish should
be caught the next
year. In step 3,
scientists give decision
makers advice based
on the results of the
model, to help set
fishing rules and keep
fish populations
healthy.

SUSTAINABLE

Using resources (like
fish) in a way that they
can keep growing or
coming back, so we do
not run out.

HOW DO SCIENTISTS USE MATH IN STOCK
ASSESSMENTS?

Once all the data is collected, scientists use math to understand
what it tells us. They create computer models that predict how fish
populations will change in the future. These models take into account
how fish grow, reproduce, and die, as well as how many are being
caught (Figure 2). They work like a recipe, mixing data from catch,
abundance, and biology to estimate how many fish are in the ocean.
For example, one simple model might say:

STOCK ASSESSMENT: How do we catch fish sustainably?

Collecting data
We collect data from different sources.

Mathematical models
We input collected data into mathematical models to
know how many fish should we catch the next year.
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= Abundance: Whats the relative number of
fish we observe in the survey each year?

Informing managers
We tell decision makers our mathematical model
results and they apply management meassures.
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Figure 2

New Population = Old Population 4+ Growth — Fish Caught.

This helps scientists figure out how fish populations change over time.
Scientists can then predict what will happen if fishing levels stay the
same, increase, or decrease. This helps them make recommendations
on how to keep fishing sustainable [4]. Did you know that scientists
use similar methods to count other animals, like whales, birds, and
even insects?

HOW DO STOCK ASSESSMENTS HELP PROTECT FISH?

Stock assessments help set fishing rules that balance the need for food
with the need to protect fish populations. If a stock assessment shows
that a fish population is shrinking, managers may lower catch limits to
allow the fish stock to recover. If a population is healthy, more fishing
may be allowed.
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NURSERIES

Special ocean areas
where young fish grow
safely before moving to
adult habitats. Like
underwater
“kindergartens”, they
provide food and
shelter from predators.

Some stock assessments reveal that certain areas called nurseries are
especially important for fish reproduction. In these cases, managers
may close the nursery areas to fishing, to allow young fish to grow.
Stock assessments also help identify when fishing gear or methods
need to change to reduce environmental harm. By counting fish and
calculating how many can be safely caught, scientists help ensure that
fishing remains sustainable for the future.

WHY DOES THIS MATTER TO YOU?

The ocean contains so many kids of fish—from tiny fish half an inch
long to others over 50 feet long that weigh several tons. Some are
popular for eating, while others are more important for the ocean than
for our plates! But all of them play a key role in supporting ocean life
and human communities. Ensuring we have the right number of fish
at the right time is what scientists do—and now you know how they
solve the mystery! Who said math is not cool?
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YOUNG REVIEWERS

ALLISON, AGE: 9

[ am a 9 year-old 3rd grader, my favorite subjects are math and science, and | love
reading. | also love art and playing the piano. | love making friends and socializing
with other people. | love animals and nature, and that is why | joined young reviewing
in biodiversity. When | grow up | would love to be a teacher. | have lots of experience
with explaining things to younger children because | have a little sister.

PIPPA, AGE: 12

| am a 12-year-old who loves exploring the wonder of the nature, from screaming
swifts to pouncing pumas! | enjoy reading science books and article, photography
and drawing—especially sketching animals.
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