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DOROTHY
AGE: 10

What affects the size and health of fish babies? The size of a young
fish may strongly influence its chance of survival after hatching, so it
isimportant to understand why fish are born in the condition they are.
One answer could be the age and size of the mother, but this has been
hard to study in the wild. Sheepshead swordtail females carry their
eggs until the baby fish are born swimming. Therefore, since most of
the growing happens inside the mother, her offspring can only grow
so big. This means that scientists can determine the condition of the
babies by trapping the mother and measuring her age and size. Our
research group used sheepshead swordtails to check if a mother's
age and size affects the size and health of her offspring. We found
that larger, older swordtails produce larger offspring!

Every human baby is born a little different. Some have hair and some
do not, they can have different eye colors, and some are bigger than
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LARVAE

An animal in its
immature form before
it transforms into its
adult stage.

OFFSPRING

The babies or young
born to parents.
Children are the
offspring of

their parents.
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others. This is true for a lot of species, not just humans. Even if we
cannot easily see it, every baby fish is born a little bit different than
its siblings. These slight differences can have a big effect on the little
fish as it grows up. One of these important early differences is the size
of the fish at hatching—how big a fish is can determine how well it
survives. Normally, bigger fish larvae are healthier than smaller ones
and tend to live longer in the wild [1]. It can be dangerous to be a
little fish, with a lot of other fish species (and sometimes even its own
species!) trying to eat it, but a larger size helps a baby fish to escape
from predators more effectively. Also, if a baby fish has many siblings,
it will have to compete with them for food, and the bigger fish are
typically able to get more food. Of course, not only does the larval fish
have to compete with its siblings, but also with unrelated members of
its own species or even other species. Being bigger can help a fish to
be faster and outcompete others. Finally, being born larger also means
the baby fish will grow up faster than the smaller fish with which it is
competing. Therefore, it is quite important for a fish to be big at birth
if it wants to survive,

Even though size is important, we still do not know exactly what
determines the size of each fish larva. This can be very complicated, as
both the parents’ genes and the surrounding environment can affect
what a baby looks and acts like. Our research team wanted to explore
the relationship between the size of the fish mother and offspring
size, and we hypothesized that bigger and healthier moms will have
bigger and healthier offspring. We expected that bigger moms would
have bigger offspring because the moms have more resources that
they can pass down to the babies. In other words, fish moms can
physically afford to create larger offspring. Similarly, healthier moms
are expected to have healthier offspring because those moms often
have more energy, which they can give to their offspring [2].

HOW DO WE CHOOSE WHICH SPECIES TO STUDY?

Scientists decided to study the size differences in baby fish...but there
was a problem. Fish commonly lay eggs into the water, and the
eggs can be difficult to find. Once we find eggs, it is even harder to
identify their parents. Then, we thought of the sheepshead swordtail.
Sheepshead swordtails (Figure 1) are unique because their offspring
are already able to swim around by themselves, instead of hatching
from eggs. The mothers carry the eggs inside of them until the
embryos are ready to hatch. This means we can study “pregnant”
females, wait until the baby fish are born, and easily know which
offspring are from each mother.

There are two main strategies animal mothers use to help their
offspring survive to the next generation. Some species have many
offspring in the hopes that at least a few of them will survive. Others
have only one or two offspring at a time, like humans, and watch over
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Figure 1

Sheepshead swordtail.
These fish live in the
rivers of Mexico and
give birth to live larvae
instead of laying

eggs in the water.

Hamel et al. Mother Fish Affect Offspring Size

Figure 1

their babies until they are old enough to care for themselves. The
sheepshead swordtail’s strategy is to have many offspring, so it is likely
that only the largest and healthiest will survive. The offspring must fend
for themselves as soon as they are born because the mother fish does
not take care of them. These fish normally have around 30 offspring
at once but can have up to sixty. Sheepshead swordtails live for about
3-5 years and can grow to up to 12cm long. These fish live in the
rivers of Mexico, where this study was done.

HOW DID WE STUDY SIZE DIFFERENCES?

We used traps to capture pregnant female fish. To figure out the size of
their babies, we took the eggs from the pregnant mother and weighed
each egg, assuming that a heavier egg meant a bigger baby at birth.
We then measured the lengths of the moms. To figure out how healthy
the moms were, we measured how much fat they had. A healthy fish
typically has more fat, as fat means the fish has had enough food to eat.
We trapped fish from three different rivers in Mexico to compare the
fish from each river, because fish populations are slightly different in
each place. Factors such as food, water, temperature, and the number
of predators may make the same species of fish look and act differently
in various locations or the fish may have offspring of different sizes
because of where they live. These environmental conditions could be
more important than the size, age, or condition of the mom.

WHAT DID WE FIND?

As it turns out, the size and health of the mom can affect the size of
her babies. At some sites, large sheepshead swordtail moms had the
largest eggs, which means their babies will also be the largest (Figures
2A,B). We also found that, in each river, larger fish moms tended to
be older and healthier than smaller moms. Unlike humans, who stop
growing after we reach young adulthood, fish keep getting bigger
throughout their lives. Therefore, the oldest fish are also the biggest
ones because they have had more time to grow. In fact, measuring
the mother was the most accurate way to predict offspring size. The
health of the mother, however, did not seem to affect the size of the
offspring—but it did influence how soon she could have more babies.
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Figure 2

Size of offspring
depends on the size of
the mother. (A,B) In the
San Pedro and
Coacuilco rivers, the
larger the sheepshead
swordtail mother the
larger the offspring. (C)
We found that
sheepshead swordtails
in the Cocolaco river
did not follow the same
pattern as those found
in the other two rivers.
Large mothers in the
Cocolaco river were
likely to have any size
offspring.

FISHERIES

Places where fish are
caught to be sold
for food.

SELECTION

Evolutionary process by
which organisms that
have the best traits for
their

environments survive.

EVOLUTIONARY
CHANGE

Change in the traits that
offspring inherit from
their parents so that
they are more likely to
survive and reproduce.
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Figure 2

Both maternal size and health are important in a baby fish’s life, but
size seems to have a bigger impact on the size of the offspring.

As you may recall, data was collected from three different rivers (Figure
2). Two of the rivers, San Pedro and Coacuilco rivers, showed the
results we discussed above. The third river, Cocolaco river, did not,
meaning that maternal size did not impact offspring size there (Figure
2C). This highlights the fact that each population of fish is different, and
the mothers respond to different environmental cues. In some cases,
it might be evolutionarily advantageous for the mother to have smaller
offspring, so that she can save more energy for later. If, for example,
females are in a lot of danger, like when lots of predators are present, it
might be better for fish moms to have many, smaller offspring, which
is better than not having any offspring at all [3]! Overall, however, our
results suggest that, in addition to the environment, the size of the
mother is a good way to predict how big her offspring will be.

WHY DO WE CARE ABOUT FISH SIZE?

These findings have implications for how we manage fisheries.
Fisheries can change the characteristics of a fish species over time
by, for example, if only large fish are harvested [4]. Catching only the
largest fish is a type of selection that leads to an evolutionary change
in the size of fish [5]. As we learned from this study, larger fish tend
to be older and to have more offspring, so if most of the large fish
are harvested, the size of the fish in that population will get smaller
and smaller because the large ones will not be around to reproduce.
Fisheries could work around this by limiting the number of large fish
that can be caught, to maintain the variation in size.

In summary, larger fish mothers tend to have larger offspring. Larger
fish offspring have survival advantages, such as speed and strength
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compared to smaller fish. This study was important because it allows
us to understand how traits of a mother can be passed down to her
offspring which affects what the new generation of fish look like and
their survival.
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