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How do you have so
much fireflies?

We avoid pesticides
and turn off our lights
at night,
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1.Firefly Lifecycle

Fireflies undergo a complete metamorphosis in the two months they have to live. Fireflies
have four stages in their lifecycle: an egg stage, a larvae stage, a pupa stage and an adult
stage.

» Egg Stage
In the egg stage, the female adult firefly will lay eggs on vegetation or soil, depending
onits species. The firefly eggs usually hatch in three to four weeks or in summer. Some
firefly species, while in their egg, can still glow. Once they have hatched, they undergo
their larvae stage.

o Larvae Stage
Once they are in the larvae stage, fireflies look somewhat worme-like. They eat slugs,
snails, worms and small insects. When the larvae catch their prey, they inject their
victim with enzymes to immobilise and liquefy their meal. As the larvae eats it grows
and molts its exoskeleton repeatedly. Firefly larvae live through winter before pupating
in spring.

o Pupa Stage
In the pupa stage, some firefly species construct a mud chamber in the soil, while
others pupate on tree bark like butterfly larvae. After they have hatched out of their
pupa, they become adult fireflies.

o Adult Stage

In the adult stage, the firefly flashes to find a mate. Their one purpose now is to
reproduce so that the lifecycle can continue. Once they have found a mate, then the
entire lifecycle starts again.
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Figure 1: Firefly Lifecycle
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2.Bioluminescence

Bioluminescence is the production and emission of light made inside a living being. This
occurs through a chemical reaction when luciferin or luciferase reacts to oxygen. Most
living organisms that light up have catalyst luciferase, which helps speed up the process.
Fireflies are one of the land organisms that have bioluminescence. Afirefly produces cold
light, ensuring most of its energy is not lost as heat. A male firefly generates more light
than the female. This is because the male firefly has two sections in the abdomen that
light up while the female only has one light-up section.

Figure 2: Diagram of a firefly Figure 3: Under view of a male and female firefly

3.Light Pollution

Light pollution is the excessive use of outdoor artificial light. For fireflies, light pollution
blinds the flying males, making it harder for them to see each other and find a mate. If the
male even finds a mate, it will be hard to communicate since fireflies flash when trying to
find the right mate. Some species of fireflies need total darkness to mate, and with light
pollution, it will be hard to find a place dark enough. This is because over 80% of the
world's population lives under sky glow. Sky glow is the night sky's brightness in a built-
up area because of light pollution.

There are many ways we can make lighting less disruptive to fireflies. We could limit
outdoor lights by covering most of the lightbulbs, ensuring that the light only goes down
and not around. Outdoor lights can also be turned off if not needed. Closing curtains at
night can also prevent light from spilling outside. We could grow shade trees to act as
natural shields for artificial light.

Figure 4: How to shield outdoor lights.
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4.Pesticide Use

Globally, pesticide use is one of the most serious threats to fireflies. Systematic
pesticides, such as neonicotinoids, kill pests when added to one area of plant, animal,
or soil and spread in it. Neonicotinoids are a systematic agricultural insecticide
resembling nicotine. These pesticides work their way into the soil or vegetation, killing the
firefly larvae. Not only do they affect the larvae, but they can also kill the eggs laid on the
soil, moss or rotting wood.

5.Habitat Loss

Habitat loss is another serious threat to fireflies. Fireflies not getting their necessary
environmental conditions could affect their ability to complete their entire lifecycle.
Fireflies mostly live in moist habitats. One of the main causes of habitat loss is
urbanisation. With the growing number of human activity areas, firefly habitats are
decreasing.

Human activities are destroying firefly habitats worldwide. The Malaysian firefly, for
example, lives in mangrove swamps and needs the plants in them to breed.
Unfortunately, many mangrove swamps have been turned into palm oil plantations and
aquaculture farms. In Europe, the habitats of fireflies have been destroyed because of
urbanisation and agricultural activities.

[ habisat loss
| Hght pollution
. pasticide use
- water pollution

Figure 5: The four most serious threats to fireflies worldwide (Lewis, et al., 2020)
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