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Butterflies can quickly inform us about the health of the environment
—they are like perfect clues used by detectives when solving
mysteries! Why? First, because butterflies can be found practically
everywhere. Second, because butterfly communities are sensitive
to very small changes in the environment. By investigating the
butterflies in a certain location, researchers can learn about the
current health of the environment and see evidence of things humans
may have done in the past to impact the area. Cutting down forests,
for example, changes to the types of butterfly species living in an area
and can lead to the extinction of some species. In this way, studying
butterflies helps us understand the effect of human impacts on the
environment. Based on what they learn from butterflies, researchers
can propose conservation actions to protect certain species—and
the whole environment. So, the next time you look at a butterfly,
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BIOMES

Regions of the world
classified according to
similar conditions, such
as climate
(temperature, weather,
humidity), soil type,
animals, and plants.

BIODIVERSITY

Diverse kinds of living
things in a given area
and the interactions
between them.

HUMAN IMPACTS

Effects or changes
caused by human
activities, such as
deforestation,
agriculture, cattle
farming, or build cities.

BIOLOGICAL
INDICATORS

Organisms that help
researchers understand
the health of

the environment.

maybe it will make you consider the health of the environment
around you.

HUMANS IMPACT THE ENVIRONMENT

Human beings live in all regions of the world. Humans need many
resources, including water, food, houses, parks, and technologies.
Humans have changed the natural environment to collect or create
the resources that they need to live their lives. However, sometimes
the effects on the environment are severe and can damage forests,
savannas, and other biomes. Damage to the environment caused by
humans is the main reason that Earth’'s biodiversity (the variety of
animal and plants) is threatened [1].

Biodiversity is related to the amount of resources available for humans.
Animals and plants are involved in the processes that provide us
with water, food, and clean air. For example, many animals help with
pollination by carrying pollen between flowering plants, which allows
those plants to produce fruits, seeds, and new plants. Humans eat fruit,
vegetables, and seeds produced through pollination. So, the human
impacts to the environment can affect these processes and ultimately
harm human lives.

Worldwide, researchers are investigating the effects of human impacts
on the environment. To do so, they are looking for biological
indicators, which are animals or plants that can quickly inform us
about environmental changes, giving us clues about environmental
health and human impacts that have happened in the past.
Researchers act like detectives gathering these biological clues, which
can provide excellent evidence about an environmental crisis. Many
researchers have used butterflies as biological indicators [2].

ALL ABOUT BUTTERFLIES

Butterflies are insects that can be found practically everywhere—in
both natural environments and human-made environments such as
cities. Currently, researchers know of 18,768 butterfly species all over
the world [2]. The distribution of butterflies varies. For example, there
are more butterfly species in forests than in other environments.
Forests have more food resources as well as temperature and humidity
conditions that support butterflies’ development. However, there are
many regions of the Earth that still have not been investigated. When
these areas are studied, it is likely that many new butterfly species will
be discovered.

The life cycle of butterflies has four distinct stages (Figure 1). It starts

with the female laying eggs on a plant (generally, each species eats a
specific group of plants). After a few days or weeks, the eggs hatch and
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Figure 1

The life cycle of
butterflies has four
stages: egg, caterpillar,
pupa, adult.
[llustrations by Barbara
Dolabela.

caterpillars (larvae) emerge. After feeding on the plant and growing a
lot, each caterpillar builds a cocoon called a pupa. Inside the pupa,
the great transformation begins. This process can last a few weeks
depending on the species. Eventually, an adult butterfly emerges from
the pupa. Adult butterflies fly in search of food, to get the energy
needed to explore the environment and to reproduce. Once butterflies
mate, the cycle starts again.

Figure 1

Butterflies can be separated into two groups (Figure 2): those that feed
mainly on the nectar of flowers (nectar-feeding butterflies), and those
that feed on organic matter such as decomposing fruits, feces, and sap
(fruit-feeding butterflies). You may have seen butterflies perched on
riverbanks or puddles of water. This happens because several butterfly
species complement their diets by drinking salt-rich water.

INVESTIGATING THE CLUES: CATCHING BUTTERFLIES

There are several ways to collect butterflies to study them [3].
Have you ever seen researchers running around with an insect net
in their hands (Figures 3A, B)? An insect net is the best method
to capture nectar-feeding butterflies. However, the success of the
capture depends on the researcher’s ability, where they search, and
how long they search for. The more practice researchers have, the
more successful they will be.

To collect fruit-feeding butterflies, we usually use traps (Figures 3C,
D). Inside the traps we place a bait that attracts butterflies, made
of a mixture of banana and sugarcane juice. Bait traps are left in
the environment for a few days, and researchers check daily to see
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Figure 2

(A—C) Nectar-feeding
butterflies; (D—F)

fruit-feeding butterflies.

Figure 3

Ways to catch
butterflies for scientific
studies: (A, B) Insect
nets can be used to
collect nectar-feeding
species (Photo credit:
Prof. Dr. Ronaldo
Bastos Francini). (C, D)
Bait traps can be used
to collect fruit-feeding
species.

Figure 2

Figure 3

which species were captured. But we must be careful because bait
traps can also attract other animals interested in eating the bait,
the butterflies, or both. We can find ants, spiders, wasps, bees, and
even amphibians in bait traps. Traps are widely used to monitor
biodiversity because the success of the capture does not depend
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DEFORESTATION

Clearing, or cutting
down, of forest
environments, by
humans who want to
use the land for other
purposes, like farming,
or building houses.

GENERALIST
SPECIES

Species that can live in
many types of
environments, use a
variety of resources,
and generally have a
varied diet.

on the researcher’s ability. Thus, collections carried out in different
locations can be compared.

In forest environments, bait traps can be set at different heights. When
bait traps are placed 1-1.5m above the ground, we catch lower-flying
butterflies. When traps are placed 1-3 m below the treetops (canopy),
we catch high-flying butterflies. Thus, we can get to know practically
the entire butterfly community in a location. Typically, researchers use
both insect nets and bait traps to discover as many butterfly species as
possible. Then they can create a local list of butterfly species!

WHAT DO BUTTERFLY CLUES TELL US?

Butterflies have a close relationship with their surroundings. They are
sensitive to climate variations and also to human impacts. So, changes
in butterfly populations can often mirror small changes that occur
in their environments, including changes that our eyes cannot easily
detect. Thus, butterflies are considered excellent biological indicators
that can give us clues about the health of the environment [4, 5].

Changes in the environment, such as deforestation to make room for
farming or to build cities and other developments, are reflected in the
disappearance of many sensitive butterflies. On the other hand, some
changes to the environment can cause an increase in the number
of generalist species that can live in many types of environments
and have a varied diet. In this way, the presence or absence of
specific butterfly species show us local changes resulting from human
impacts. For example, you may have already noticed that, in many
cities, there are almost no butterflies. The same has happened in
some forests. Why? Things that humans do result in many changes
in environments. Changes in vegetation, temperature, humidity, or
availability of food, for example, can affect butterfly development
(eggs, caterpillars, and adults). Studies have shown that forests that
exist as fragmented, patchy areas favor butterfly species that are
tolerant of sunlight and drought, while larger, well-connected forests
tend to favor forest-specialist species that prefer shade and moist
conditions. Recent studies have shown that the fragmentation of
the Amazon rainforest is also leading to the loss of colorful species.
Similarly, brown butterflies with larger wings are more common in
preserved forest areas, while brown butterflies with small wings are
commonly observed in fragmented forest areas.

Thus, studying butterflies helps us to detect imbalances and to
understand the sensitivity of environments. This information is
essential to help us predict the kinds of changes we will have to face
as humans continue to affect Earth’'s climate. Prediction of future
human impacts can help us propose conservation actions, so that
we can preserve individual species and protect environments all over
the world.
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CONCLUSION

Butterflies are like clues used by detectives when they are solving
mysteries. They provide important evidence of what is happening in
the environment, helping us to understand how human actions are
affecting nature. So, the next time you look at a butterfly, maybe it will
make you think about the health of the environmental and how the
state of the environment ultimately impacts human wellbeing.
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