Koa Bug Investigation
Supplemental information on this investigation can be found in the Koa Bug Images file
(PDF).
Concepts
Analyze how an organisms’ body structure contribute to their ability to survive and
reproduce. (Benchmark SC.7.5.4)
Explain the interaction and dependence of organisms on one another. (Benchmark
SC.7.3.2)
Explain how energy moves through food webs. (Benchmark SC.7.3.1)
Design and safely conduct a scientific investigation to answer a question or test a
hypothesis. (Benchmark SC.7.1.1)
Overview
Students are introduced to the endemic Koa bug (Coleotichus blackburniae), Hawaii’s
largest true bug, and they will investigate their structure and function, life cycles, and the
dependence of organisms on one another. Students will build suitable habitat for the
insects and make daily observations of their change, eventually identifying males from
females and understanding the insect’s life cycle. In addition, information gathered from
this investigation will be utilized in a future lesson on “populations”.
Purpose
To have students identify adaptive strategies of insects and why these features are
important to insect survival. The students will understand that an organism is a living
thing and that energy moves through a food web. Furthermore, they will gain an
understanding of organism interactions and that each is dependent on one another. The
observations they make will allow them to understand what an organism does, how it
responds to its environment, and report the observable biological changes that have
occurred. Students should also be challenged to design an experiment.
Materials
• Koa bugs (collected from the field) Images PDF
• Seed pods w/ stems (Formosa koa, native Koa and Koaia, A’ali’i) Images PDF
• 4" Clear Tubes, Plastic, with Stoppers (at least ten per investigation) Images PDF
• 32 oz Translucent Plastic Cups with covers (5-7 Koa bugs per cup) Images PDF
• Insect netting (1 yard)
• Glue
• Petri dishes or small plastic container (50mm x 9mm circular)
• White paper towels no print (2 rolls)
• Water squirt bottle
• Magnifying glasses (At least one per group)
• Optional: Digital microscope with laptop
• Optional: Large Insect Cage (This needs to be built or bought) Images PDF
Background Information/Preparation

This investigation is a logistical challenge and should only be attempted if you are
willing to deal with daily maintenance and care of an organism. Remember the Koa
bug is a living organism and should be treated with respect and care! Furthermore, it
is recommended that this investigation be done during the months of April through
October, when climate conditions are warmer and more conducive to insect development.
Temperature is very important to insects and warmer temperatures will increase
development, shorten the life cycle, and improve survivability. If you have signed the
waiver and agree to accept this responsibility, here is how you find them.
Finding the Koa bug
First, Koa bugs may be hard to find unless you know where to locate them. The best
places to find them are in parking lots believe it or not! But it’s not that simple, these
parking lots need to be landscaped with Formosa Koa (Acacia confusa). Formosa Koa
has been used extensively in Hawaii as a landscape tree and is often found in the parking
lots of malls, businesses, schools, and homes. If you are on the Big Island of Hawaii, a
few potential locations to find them are Waikoloa Elementary (Very likely, always find
them here), North Hawaii Education Resource Center Area in Honokaa (possible, seen
them here), Parking lot near the corner of Kuawa and Kalanikoa Street in Hilo (Very
likely, see them here often), K-Mart parking lot in Kailua-Kona (reported to be seen here),
and Prince Kuhio Plaza in Hilo (never seen them here, because the trees are very tall).
These results are based on my own experience. The Formosa Koa trees continuously
produce seed pods so it is a good food source for your classroom Koa bugs. If you are
going to do short term studies you may also used the native Koa, Koa’ia, or A’ali’i plant
seed pods. Avoid using the A’ali’i if possible, because the koa bugs blend in very well
with this food source and are hard to see and remove when changing the plant material.
Collecting the Koa bug
Once you have identified a location where they are present, you will need to collect them.
It may take a little time before you get an “eye’ for them, but try and focus your attention
around the seed pods of the plants and you will eventually find a Koa bug. The adults are
a bit more cryptic with its green coloration (photo at end), but they can be spotted.
Collecting the nymphs (black and red, see photo at end) is relatively easy because they do
not fly, however, as a defense, they drop and they also have a defensive spray (I’ll talk
about this a bit more when I cover the adults). It is best to use a large container or bag to
collect the nymphs. Hold the container under the nymph and either, remove the plant part
they are on, or gently direct them into your container. Often times they will drop and
collect themselves for you if you place the container under them.
Koa bugs are somewhat gregarious so you may find nymphs that are still in their 1st, 2nd,
or 3rd instars clustered together. They tend to be more separated as they get older.
A total of 20-25 should be enough for your classroom. Try and collect nymphs that are
similar in size, because they are more likely to be similar in age.
The adults are a bit more difficult to capture because they are good flyers and are harder
to see. Use an insect net or individual collection vials for these guys. Be cautious when
capturing adults, if one should spray, the other adults in the immediate area will sense
this and flee, so be patient when trying to catch them. Age of adults can somewhat be
determined, if the adult has very bright red iridescence in its coloration it could be a new
emergent. The red coloration diminishes as adult’s progress in age. Collect about 15-20
adults and that should be more than enough for your classroom.

Seed Pods
The seed pods should be green to maroon in color (Images PDF) and have developed
seeds within the pod. I like to use the “pinch” method to select my seeds. Place a pod
between your thumb and index finger and find a seed, gently “pinch” the seed, if you do
not feel the presence of a seed or if it feels like there is “no space” between your fingers
the seed pod is to young. If you can feel a seed or feel as though there is “something”
between your fingers this pod can be used. The Koa bug sucks nutrients out of the seeds,
if there is nothing in the seeds the Koa bugs can’t feed. When collecting the pods, cut the
plant at least 4 inches away from the pods which will enable you to place them in the
clear water tubes.
Classroom Environment
In your classroom, select a spot where they may receive a few hours of sunlight (not
necessarily direct sunlight) and ensure that they are not in the breeze of the air
conditioner. They should also be taken home on the weekends to avoid subjecting them
to long periods of darkness.
Instruct your students to be respectful of this living organism.
Maintenance
Seed pods collected from plants should have a portion of the stem on it (at least 4 inches)
to be placed into the water tube. These pods should be changed every three days to ensure
Koa bug survival. For example, is new pods are changed on Monday, they should be
changed again on Thursday. When changing pods, be careful of the insects. Some of
them may not want to let go. Be patient. Cut circles out of the white paper towels to fit
bottom of container, this absorbs insect frass (frass is poop for insects) and towels should
be changed every week.
Note: The pods may need to be changed every three days but the water in
the tubes needs to be accessible to the cuttings, so pay close attention to
water levels in the tube, the pods are no good if the cutting dies from lack
of water. The water squirt bottle is a good way to refill the tubes.
Supplemental Material
Additional information needed to care for Koa bugs can be found in the “What is a Koa
Bug?” reading.
Motivation
Students may have some abjection to studying “BUGS!?”, but this will quickly change
once they get to observe them up close and personal. In my experience, students forget
about their fears and move into curiosity, then enthusiasm about this project. It is
important for them to understand that they are going to be responsible for their care and
this helps with the handling and care of the Koa bugs.
Safety
This investigation has no real dangers except for the occasional spraying by the Koa bugs.
If anyone is sprayed wash hands immediately, but the area of the skin which was sprayed
will turn brown for a few days. The safety of the Koa bugs should be a concern for all.
No inappropriate behavior around the insect area. Make sure students are aware of their
surroundings. No book bags on the bugs!
Activity
Day 1.

1. Break the classroom up into small groups and inform the class that they will be
observing a “living organism” and should act accordingly. Pass out magnifying
glasses and introduce the Koa bugs. The adults should be in pairs (male and
female) in a petri dish and 2 nymphs in another petri dish. Allow the students to
observe them while recording their observations on the “Koa Bug Observation”
handout. This will get them to observe the structure and function of the insects as
well as identify male from female. Let the bugs do their magic.
Note: Petri dishes or containers should be taped closed to eliminate the
students urge to open the container and any accidental openings.
2. Pass out the “What is a Koa Bug” reading for homework and instruct them that
these Koa bugs will become part of their classroom and their care will be the
responsibility of the students. For day 2, have students think about what the Koa
bugs will need to survive in the classroom. For example, living container, food
source, where to get food source, etc.
Day 2+
1. Allow the students to brainstorm their ideas and formulate all the needs of the
Koa bug. Introduce the building materials and ask students if these materials can
be used. Construct habitats and place adults and nymphs in separate containers
(Images PDF).
2. Introduce the “Koa Bug Observation Worksheet” and have the class brainstorm
about what they can learn from observations. Determine the potential questions
that could be answered or hypothesis that could be tested using daily observations.
Note: Guide your students questions based on the Koa bugs you collected.
For example, if you collected adults that are laying eggs, you could have
them determine the average number of eggs per egg mass and establish
how long it takes for eggs to develop into nymphs. With nymphs, you can
record time between molts and determine life span once they become
adults.
3. The students will use the observation worksheet as their scientific log. They will
use it to record behavior and biological changes they observe.
Note: Important for students to record mortalities, moltings, number of
eggs and clutches, and hatchings of new nymphs. The data collected can
also be used with the “populations” lesson included with this curriculum.
4. Conduct a quick observations everyday until experiment is complete.
Note: Take time out from class if anyone sees a Koa bug molting. This is a
good time for students to see insect growth and is a good way to link
nymphs with adults. Seeing is believing!
5. Students write up a scientific paper that includes an introduction, material and
methods, results, and discussion or conclusion section.
Going further/ Extension
Use a calendar to chart the development of Koa bugs on a daily bases, have the students
record and post this information for everyone to see. Students can be encouraged to write
reflections in journals or create a newsletter for other students to read. This will keep and
accurate record of events and also inform students in other classrooms about what is
going on in yours.

If you are going to study ecosystems or have already covered this, you can link the
information about the life of koa bugs to identify potential ecosystem habitats. Where do
Koa bugs live in the wild? Identify the food source and you may find the consumer.
Concept Discovery
Students will be able to describe the sequence of changes experienced by the Koa bug
and understand the structure and functions found on them.
Assessment
Final paper and accurate observation worksheet. Completion of handouts. Participation.
Responsible care and maintenance. Cooperative learning.

Koa Bug Images and Supplemental Information
This file should be used in conjunction with the Koa bug investigation file.
Images
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32oz deli container

Container with cover, koa bugs, water tube, and koa cuttings with seed pods.

1

Cover should be cut to allow ventilation and reduce condensation. Insect netting should
be glued from the top as close to the cut as possible to reduce Koa bugs getting caught in
the gap.

Large insect cage constructed of insect netting, wood, glass, hook lock, cloth, and foam.
This cage is approximately 12 (length) x 6 (width) x 12 (height) inches. The netting for
ventilation, the glass to make observations, wood provides support, cloth to access cage
without opening the door (a sleeve from a long sleeve shirt tied in a knot works great),
hook lock to secure door, and foam to seal the door shut. Pet stores also sell various
plastic insect cages for reasonable prices.
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Formosa Koa (Photo form www.hear.org)

Native Acacia koa with older pods. Thicker leaves (Photo from www.hear.org)
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Native A’ali’i (Dodonaea viscosa)

Native Acacia koaia with flowers. It has narrow leaves. (Photo from www.hear.org)

4

New egg mass day 1

Egg Mass Day 8

Egg Mass day 5

Hatching day 10

Couple of hours after emergence
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5th instar Koa bug nymph

Molting into Adult Koa bug

Adult Koa Bug
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Developing Eggs

Ready to emerge!

Nymphs!!!!

1 Hour Later

5th Instar Nymph

Adult in Formosa Koa

Adult Feeding

What is a Koa Bug?
Koa bugs are structured like all other insects: six legs, three body parts (head,
thorax, and abdomen), and two antennae. The koa bug is the largest endemic true bug
found in the Hawaiian Islands. Endemic species are native to or confined to a certain
region. A true bug is one that has no mouth parts for biting, cutting, or chewing food.
Instead, they possess a tube like beak for sucking fluids called a proboscis. In nature, the
koa bug uses its proboscis to suck nutrients out of seeds from several Koa plants (Koa,
Koai’a, Formosa Koa) and the native ‘A’ali’i. Anything native occurs naturally in an
area, and has not been introduced by humans either intentionally or unintentionally. The
koa bugs in your classroom are taken from populations found in the wild.

Adult koa bug

Adult feeding on seed pod

How Do Koa Bugs Grow?
Koa bugs start life in tiny eggs that hatch about 9 days after being laid. The eggs
are about the size of tiny beads, slightly smaller than the “o” on this page. These eggs are
laid in a tight cluster and are green at first, but eventually the tiny koa bugs begin to
develop in the eggs. Their eyes and mouths become apparent and the eggs start to turn
red. Newly hatched koa bugs are called nymphs, which is an immature bug. Nymphs

possess six legs, a head, abdomen, and thorax much like the adults; however, for the koa
bug, they are different in color, being black and red, and have no wings.

Development
of Egg clutch
over a period
of ~10 days

Insects grow by shedding their outer covering called the exoskeleton. The
exoskeleton is the hard outer surface of the insect and it provides protection and support.
The exoskeleton is not flexible so in order to increase in size, a new exoskeleton needs to
be produced under the old. The old exoskeleton is split and the insect emerges from it
while the new exoskeleton is still moist and flexible. The insect pumps itself up,
increasing its size before the new exoskeleton hardens. The process of shedding the
exoskeleton is called molting. Insects sometimes require several molts before emerging
as adults. The koa bug requires 5 molts before taking its adult form. Each molt represents
a nymphal stage called an instar. So, when the nymph emerges from the egg it is called a
1st instar, once it molts and changes size it becomes a 2nd instar. This continues until
adulthood when molting ceases. Adult koa bugs are easily identified by their attractive
iridescent colors. In the cages you will begin to see an accumulation of shed
exoskeletons.

The nymphs of koa bugs are flightless and are red and black in color. The gradual
maturing of koa bugs is called incomplete metamorphosis. Incomplete metamorphosis
is when the immature young look much like the adults, but without wings. Koa bugs take
about 38 days to move from 1st instar to adults (25º Celsius). The koa bug hatches out in a
ratio of 1:1 male to females. The life cycle from egg to egg takes ~77 days (11 weeks) at
25º Celsius.

Nymph top

Nymph bottom

Emerging Adult

Development of insects can be influenced by different things, one of which is
temperature. It is important to understand that temperature determines the rate of
development in insects. Development occurs slower at colder temperatures and faster at
higher temperatures. Development does not occur at the upper and lower temperature
thresholds, which varies from insect to insect.

How do Koa Bugs Mate?
Koa bugs begin mating about 30 days after molting to adulthood. Mating is easily
recognized as the mating pair will be attached end to end at the rear of the abdomen.
Determining males from females takes more effort and patience. The only means to
identify males from females is to observe the reproductive parts. Females are determined
by observing a flat triangle shaped reproductive part at the end of the abdomen, while

males have a single rectangular shaped reproductive part. Each can be seen in the photos
below.
Female

Male

A few days after mating, females begin to lay clutches of eggs averaging about 25
eggs per clutch. A female will continue to mate and lay eggs about once every two weeks
throughout her life. The eggs are either laid on seed pods or on a leaf directly adjacent to
seed pods.

Coleotichus blackburniae
All living organism are organized under a classification system. The animal
kingdom is divided into major groups called phyla. Each phylum is divided into classes.
Each class is divided into orders. Each order is divided into families. Each family is
divided into genera, and each genus into species. A species is a basic category or a kind
of animal. There are many definitions for species!
The koa bug is in the kingdom Animalia, phylum Arthropoda, the class Insecta,
the order Hemiptera, the family Scutelleridae, the genus Coleotichus, and the species
blackburniae. The common name is koa bug and the scientific name is Coleotichus
blackburniae. A relative of the koa bug found in Hawaii is the southern green stink bug,
Nezara viridula (Hemiptera: Pentatomidae).
Insect introductions have negatively impacted the population of koa bugs in
Hawaii over the last few decades. Yet, the koa bug is still found on all of the major
islands and in various climate areas.
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