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STRANGERS IN THE NIGHT
MOTHS IN YOUR BACKYARD
by Elena Tartaglia, Ph.D.
Professor of Biology / Bergen Community College

Between The Silence of the Lambs, Mothra vs. Godzilla
and the fact that most people view them as sweater-eating,
grain-infesting pests, moths have gotten a bad reputation.
But in fact moths play critical roles in ecosystems and
are a fascinating and diverse group of insects facing
anthropogenic threats much like other fauna.
Moth or Butterfly?
One of the main questions I am asked is “what is the
difference between moths and butterflies?” The answer,
as in much of science, is both simple and complex. Moths
and butterflies both belong to the order Lepidoptera, which
are named for their scaly wings. These scales provide
distinctive wing coloration and patterns than enable
the insects to recognize one another, as well as serving
as predation defense and warning coloration in those
species that contain toxins. Both groups undergo complete
metamorphosis, having distinctive egg, larval, pupal and
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adult stages. Lepidoptera contains somewhere around
180,000 species worldwide, with probably thousands of
species yet to be described. About 160,000 species fall into
the groups we consider moths, while the groups we consider
butterflies comprise about 17,500 species. Evolutionarily
speaking, there is evidence that moths evolved more than
one hundred million years before the groups we consider
butterflies, making butterflies essentially “younger” moths
that are awake during the daytime.
Truly, the “differences” between moths and butterflies are
somewhat arbitrary classifications that we as humans feel
the need to impose on the biodiversity we encounter. If
you must know whether the organism you’re looking at is a
moth or a butterfly, here are a few characteristics to check
(bear in mind, there are always exceptions):
Antennae: Butterfly antennae are generally club-tipped,
meaning they have a small bulb on the end. Moth antennae
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LEFT: Citheronia regalis - Regal moth RIGHT: Actias luna - Luna moth

are more variable, with some species having large
feathery antennae, particularly in males and many having
filamentous antennae.
Temporal Activity: Butterflies are diurnal, while most moths
are nocturnal with a few diurnal and crepuscular species.
Resting wing position: Most butterflies rest with their wings
upright on their backs (skippers being an exception here)
while moths hold their wings folded or flat.
Ecosystem Functions
Pollination
Of course moths comprise important components of food
webs and provide food for a diverse array of predators.
Besides this, one of moths’ main ecosystem functions is
their pollination services. Pollination is a mutualism: an
ecological relationship where both partners benefit. The
pollinator gets food in the form of nectar from the plant,
while the plant gets to reproduce sexually, conferring
genetic diversity that ensures adaptability. Fertilized plants
produce seeds that grow into the next generation.
When a moth visits a flower, it gets a reward in the form
of nectar. But what does a plant gain by employing moths
rather than using bees, which are the most common
type of pollinator? As adults, moths lack jaws; instead,
they possess a proboscis, a straw-like mouthpart used
for drinking liquid. Because of their inability to consume
solids, moths don’t eat any of the pollen that collects on
their bodies when they visit flowers so any pollen on a moth
has the potential to be deposited on the next visited flower,
resulting in reproduction for the plant. Another reason
why a plant might employ a nocturnal moth pollinator is
because the majority of flowers are open during the day,
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with very few species open at night. This means that nightflowering plants can potentially reduce the chances of
receiving pollen from the wrong species, which won’t lead
to the production of seeds.
Moths can’t visit just any flower to drink nectar. Because of
their probosces, they must visit flowers with long, tube-like
shapes. Since the majority of moth species are nocturnal,
flowers they visit are usually white, pale yellow or pale pink
– colors that are easily visible in the dark. Moth-pollinated
flowers are also usually strongly scented, as moths have
evolved excellent olfactory systems to locate flowers at
night – some species can detect scents from flowers a few
kilometers away!
Biomimicry
Some moths, most notably the Sphingidae family, are well
known for their very fast, agile flight as well as their ability
to hover. Those abilities are great for avoiding predators
and zipping from flower to flower to get nectar. These
flight dynamics are of interest to engineers and scientists
working in the field of aeronautics who study the flight
characteristics and wing structure of hawkmoths (and
several other insects such as bees, flies, and dragonflies)
to develop tiny devices called micro-aerial vehicles (MAVs),
which are sometimes also called entomopters. MAVS can
be used to remotely observe areas that may be hazardous
for humans to enter, such as search and rescue missions,
environmental monitoring, aerial photography and
surveillance. The use of hawkmoth wings as models for
MAVs is an example of biomimicry, the imitation of natural
systems, elements or organisms to solve complex human
problems.
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Automeris io - Io moth

Threats to Moths
Habitat Loss
The single biggest threat facing earth’s biodiversity is
habitat loss. Urbanized areas are expanding on a global
scale and reducing habitat necessary for all flora and fauna,
moths included. Though moths can exploit a wide range
of environments, the worldwide destruction of forests,
wildflower meadows and other habitats moths depend
on reduces the availability of the host and nectar plants
essential to moth life cycles.
Light Pollution
Many people area aware that moths are attracted to lights,
and moth scientists often take advantage of this feature to
study them. However, when this occurs across large scales
– such as in highly light-polluted cities, the effects can be
detrimental to moth populations. In recent years, cities
have switched from traditional orange-hued streetlights
that use high-pressure sodium bulbs to metal halide
bulbs that produce bluish-white light. The wavelengths
of light produced by these metal halide bulbs are more
attractive to moths than traditional bulbs and these bulbs
attract both more species and more individual moths.
Flying around a light prevents moths from performing
their natural foraging and mating behaviors. They waste
energy and are also susceptible to predators that use
lights as easy hunting grounds. Of course, streetlights are
an important and necessary safety feature in populated
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areas, but researchers suggest that switching to LED bulbs
that produce single wavelengths of light may reduce the
impacts on moth populations.
Exhaust Fumes
We know that moths are excellent at chemosensing – some
species can detect female pheromones from miles away.
Many pollinating moths, especially hawkmoths, use volatile
chemical emissions from plants to locate flowers to visit to
drink nectar. Just like with pheromones, they can detect
these chemicals over several kilometers. Scientists have
also found that competing odors from human pollutants
like car exhaust can affect olfactory sensing in some
moths species, inhibiting them from sensing floral odors.
This finding has obvious conservation implications and
researchers are investigating whether other insects are
affected by odor pollution as well.
How to “Moth”
Light
If you’ve become totally enthralled with the world of moths,
as I have, you might want to take up mothing as a summer
night activity. We can take advantage of moths’ attraction to
light to bring them to us for observation. While entomologists
may never be one hundred percent certain why moths are
attracted to light sources, it is hypothesized that they use
celestial bodies, such as the moon, to orient and navigate.
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When we create an artificial light source, moths may use
this to orient instead, and fly to it. Mothing can be as simple
as turning on your porch light and sitting back with a cool
drink to observe your local diversity. You can also invest in
a full-spectrum mercury vapor light setup available through
several scientific equipment outlets. You will need to either
have this setup next to a wall of some sort, or suspend an
old bedsheet for the moths to come to rest on. A couple of
caveats to using lights – many moth species are very late
night foragers so don’t get discouraged if you don’t have
silkmoths flocking in as soon as you set out the light at
dusk. One option for observing the late night species is just
leaving the light on all night and rising in the early morning
to see what’s present. This does, however, leave the moths
susceptible to bird predation, so be sure to get up early
enough to rescue them before the birds get to them.
Bait
Moths are also attracted to fermenting scents, so moth
observers often mix up a type of bait. The “recipe” calls for
combining old fruits with a bottle of beer and letting it sit at
room temperature for a few days. This bait can be painted
onto tree trunks to attract moths. Another bait strategy is
to re-purpose your bird feeding suet cage for the summer
by filling it with fruits and hanging it from a tree (butterflies
love this as well!)
Gardening
Planting a garden is an ecologically-friendly strategy to
attract moths. As mentioned earlier, moths are attracted to
flowers with strong scents, light colors and tube shapes.
In general, they will gather nectar from many of the same
native flowers that butterflies visit. Here in the Northeast,
good choices for nectar plants include herbs such phlox,
joe pye weed and bee balm and shrubs such as sweet
pepperbush and mountain laurel. Moths also require larval
host plants which may or may not be the same species
they gather nectar from as adults. Host plants comprise
a wide variety of our native flora from grasses to vines to
hardwood trees.
Identification
There’s no getting around the fact that identifying insects
can be extremely challenging. Traditional identification
resources such as books are great and some good field
guides to moths are Beadle’s Peterson Field Guide to
Moths of Northeastern North America, Holland’s The
Moth Book: A Guide to the Moths of North America and
Wagner’s Caterpillars of Eastern North America: A Guide to
Identification and Natural History. More modern identification
approaches include apps such as iNaturalist where users
can upload photos that are matched algorithmically then
verified by experts.
The important thing is not to be discouraged if you can’t
identify a moth, just enjoy its uniqueness!
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NATIONAL MOTH WEEK
National Moth week is a citizen science project that invites
people from all over the world to observe their local nocturnal
biodiversity. The mission of our project is to gather data on
global moth populations as well as increase awareness and
appreciation of moths and other nocturnal organisms.
In 2012, a small group of moth enthusiasts frequently hosted
moth nights at a local park in East Brunswick, New Jersey.
We thought it might be fun to get as many people as possible
across NJ to moth on a single designated night but quickly
escalated to asking “Why not see if we can involve the whole
world!?” So we set up a website and a Facebook page and
were overwhelmed at how many people were eager to
participate.
Since then National Moth Week, which is held in the last full
week of July, has grown to hosting hundreds of events in
dozens of countries.
To host an event or find an event near you, please visit:
www.nationalmothweek.org
Additional Resources:
https://www.butterfliesandmoths.org/
https://bugguide.net/node/view/15740
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