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Investigating the Coconut Rhinoceros Beetle in Hawaiʻi  
 

Grade Level: Grades 6-8 (Can be modified for other grade levels)  
Timeframe: 30-45 minutes for each section 
 
 
Activity Summary  
This lesson discusses the importance of palm trees in Hawaiʻi; specifically Niu (the Coconut 
tree), and the devastating impacts that have resulted from the introduction of the Coconut 
Rhinoceros Beetle (CRB). Students will be introduced to the Coconut Rhinoceros Beetle (CRB), 
the importance of palms in Hawaiʻi, signs of damage caused by CRB, and current mitigation 
techniques to combat this invasive species.  
 
 
Learning Objectives  
Students will be able to:  
 
SECTION I: Information Recall 

● Understand the importance of Coconut (Niu) trees to Hawaiʻi’s health, culture, and 
economy 

● Identify signs of damage caused by the Coconut Rhinoceros Beetle (CRB)  
● Understand how the Hawaiʻi Department of Agriculture (HDOA) currently manages the 

CRB and how students can potentially help  
 

SECTION II: STEAM-ing-up CRB 
● Predict the genotype and phenotype of a hypothetical cross-breeding scenario involving 

CRB  
● Design their own CRB trap  
● Calculate the number of CRB offspring produced in a hypothetical situation 
● Create a model of the CRB’s life stages and be able to label the anatomical parts of an 

adult beetle 
 

SECTION III: Surveying for CRB 
● Learn how to survey for CRB and identify signs of CRB damage on their campus  
● Contribute to Citizen Science by monitoring for CRB presence/damage and be a part of 

the Rhino Beetle Watch team  

 
 
Key Terms  

● Coconut Rhinoceros Beetle (CRB)  
● Coconut (Niu)  
● Canoe Plant  
● Invasive Species  
● Endemic Species  

● Phenotype  
● Genotype  
● Dominant Gene  
● Recessive Gene 
● Pheromone  
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Materials  
Section I & II:  

● MLC Coconut Rhinoceros Beetle Curriculum PowerPoint (PPT)  
o You can download this PowerPoint from the resources page on the Wai Huihia 

Website: https://waihuihia.weebly.com/resources.html 
● Coconut Rhinoceros Beetle (CRB) Student Worksheet  
 

Section II:  
CRB Model  

● Clay/Playdough  
● Toothpics 
● Pipe Cleaners  
● CRB Anatomy Labels  

Design Your Own CRB Trap 
We encourage students to use recycled materials to design their traps  
● Recycled water bottles  
● Recycled paper  
● Recycled cups/containers  
 

Section III: Surveying for CRB  
● Transect tapes 
● Flags 
● Plastic clipboards 
● Collection containers 
● Hand trowels  
● Meter squares  
● Gloves  
● Survey Data Sheet  

 
Standards for Middle School Grades 6-8 Covered in this Lesson Plan:  
 
Next Generation Science Standards (NGSS) 

● MS-LS2 Ecosystems: Interactions, Energy, and Dynamics 
○ Performance Expectation: Construct an explanation that predicts patterns of 

interactions among organisms across multiple ecosystems.  
● MS-LS4 Biological Evolution: Unity and Diversity 

○ Performance Expectation: Construct an explanation based on evidence that describes 
how genetic variations of traits in a population increase some individuals’ probability of 
surviving and reproducing in a specific environment. 

● MS-ETS1 Engineering Design 
○ Performance Expectation: Define the criteria and constraints of a design problem with 

sufficient precision to ensure a successful solution, taking into account relevant scientific 
principles and potential impacts on people and the natural environment that may limit 
possible solutions. 
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 National C3 Framework for Social Studies 

● Dimension 2 – Geography 
○ Geographic Representations: D2.Geo.2.6-8. Use maps, satellite images, photographs, 

and other representations to explain relationships between the locations of places and 
regions, and changes in their environmental characteristics.  

○ Global Interconnections: Changing Spatial Patterns: D2.Geo.10.6-8. Analyze the ways in 
which cultural and environmental characteristics vary among various regions of the 
world.  

● Dimension 4 – Taking Informed Action 
○ Taking Informed Action: D4.7.6-8. Assess their individual and collective capacities to 

take action to address local, regional, and global problems, taking into account a range 
of possible levers of power, strategies, and potential outcomes.  

  
Nā Hopena Aʻo 

● Strengthened Sense of Excellence 
● Strengthened Sense of Hawaiʻi 

 

 
Introduction of the Coconut Rhinoceros Beetle in Hawaiʻi 
Information provided by the Hawaiʻi Department of Agriculture (HDOA)  
http://hdoa.Hawaiʻi.gov/pi/main/crb/ 

 
The Coconut Rhinoceros Beetle (CRB), a serious invasive pest, was 
detected on Dec. 23, 2013 on Joint Base Pearl Harbor – Hickam 
(JBPH-H) on coconut trees. 

Since the detection, a joint effort between the U.S. Department of 
Agriculture (USDA), the University of Hawaiʻi at Mānoa (UH), the 
U.S. Navy, the Hawaiʻi Department of Agriculture (HDOA) and 
other partners have mobilized surveying, trapping and control 

efforts in the area where the beetle was found.  The Incident Command System (ICS) has been 
established to help manage the various agencies and activities needed to efficiently respond to 
this pest emergency. 

Since it was initially detected at JBPH-H, CRB have been found in several 
places around Oʻahu such as  Barbers Point, Campbell Industrial Park, 
Leeward Community College and Iroquois Point. CRB is currently found 
only on Oʻahu.   1

CRB is a major pest of palms in India, Palau, Fiji, Wallis, Nukunonu, the 
Philippines, American and Western Samoa and Guam. CRB is native to 
the Asian tropics, but was accidentally introduced to western and 

1 Information added from the Mālama Learnig Center  
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central Pacific islands. It is not known exactly how the beetle arrived in Hawaiʻi. 

The beetle damages palms by boring into the center of the crown 
where they injure young, growing tissue and feed on the sap. As 
they bore into the crown, they cut through developing leaves, 
causing damage to the fronds. V-shaped cuts in the fronds and 
holes through the midrib are visible as 
leaves mature and unfold.  

CRB is mainly a pest of coconut and oil 
palms, but may also attack other palm 
species. Adult CRB are dark brown in color 
and measure 1 ¼ to 2 ½ inches long. CRB 
larvae are white in color with a brown head.  

Suspected CRB on coconut and palm plants on all islands should be reported to HDOA’s PEST 
HOTLINE – 643-PEST (7378). This is also a toll-free number for neighboring islands. 
 

 
Procedure/Summary of PowerPoint 
Go through the MLC Coconut Rhinoceros Beetle Curriculum PowerPoint (PPT) with the students. 
The PowerPoint will first introduce students to the history and importance of Niu (Coconut) to 
Hawaiʻi. From the PowerPoint, students should understand that Niu could’ve floated here, 
however; we know for a fact that Niu was a Canoe Plant brought over with the first Polynesian 
settlers due to the multiple resources it provides. Besides drink, food and shade, Niu offers the 
possibilities of housing, thatching, hats, baskets, furniture, mats, cordage, clothing, charcoal, 
brooms, fans, ornaments, musical instruments, shampoo, containers, implements and oil for 
fuel, light, ointments, soap and more. Niu is so important to the Hawaiʻian culture that niu is 
the kinolau (body or form) of Kū (one of the four Hawaiʻian gods).  
 
The PowerPoint then goes into the introduction of CRB to Hawaiʻi. Students should understand 
that CRB was accidentally introduced to Hawaiʻi and is currently an invasive species; that is 
because it’s harmful to the environment, economy, and/or human health, and is not native to 
Hawaiʻi (definition from Hawaiʻi DLNR). Following the history of how CRB was introduced to 
Hawaiʻi,  introduce the CRB lifecycle (egg -> larva -> pupa -> beetle) and emphasize the amount 
of eggs one beetle can lay- female adult can lay up to four clutches of up to 50 eggs within their 
lifetime!  
 
Use the PowerPoint to then  go over the anatomy of CRB; this is the basic anatomy of all 
common beetles – head, thorax, abdomen, two antennae, six legs and two sets of wings. There 
are many beetles in Hawaiʻi, it’s important that students learn that there are beetles that are 
commonly mistaken as the CRB. CRB can commonly be mistaken as the Oriental Flower Beetle, 
especially during the larval stage. Some of the key points to distinguish the two beetles is by the 
following: CRB- large (~2-2.5 inches) adult beetle, larva curls into a C-shape and crawls on its 
side, and larva has a larger head; Oriental Flower Beetle- adult beetle is smaller (~.75 inches) 
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with spots all over,  larva crawls on its back and larva has a line on its rear end. There’s a short 
video included in the PowerPoint to help students distinguish CRB amongst other common 
beetles.  
 
Now that students have a little introduction to CRB, use the PowerPoint to go over damages 
caused by CRB. The adult males and females bore into the crowns of coconut palms and other 
palms to feed on sap. Damaged crowns cause damaged leaves to eventually emerge from the 
crown, they have v-shaped cuts in them, a distinctive sign of CRB damage. To look for signs of 
CRB damage; look for boreholes within the crown of the tree and v-shaped cuts within the 
leaves of the palms. CRB can attack any type of palm species, including our endemic Loulu 
palms! If desperate, CRB has the potential to attack other food sources including banana, 
papaya, kalo, sugar cane (ko), pineapple, cacao, agave… they tend to target sweet, starchy 
plants.  
 
Finally, go over how the State currently manages this pest and how students can do their part 
to help. The Hawaiʻi Department of Agriculture (HDOA)’s goal is to eradicate (get rid of) CRB. 
The HDOA will have met their goal when they have no catches for at least three years. The 
HDOA plans to eradicate CRB by trapping, identifying and mitigating breeding sites, surveying 
sites for damage, implementing green waste management and by spreading awareness. They’re 
always researching and trying new methods; for example they just recently started training 
dogs to identify CRB to help survey for CRB presence. The PowerPoint goes over in detail how 
the CRB traps currently work, make sure to slowly go through this so students understand how 
the trap works and can design their own traps based off of this information. Along with 
trapping, an important way to help eradicate CRB is by getting rid of green waste. The CRB likes 
to breed in multiple places. Breeding sites of CRB include green-waste, dead trees of any 
species, saw dust, and manure. Students/your school can help do their part by getting rid of 
green waste, turn any mulch piles frequently and try to keep mulch hot and dry.  
 
At the end of this presentation, we ask if your school/students want to get more involved and 
help make sure that the CRB doesn’t spread throughout the islands, if so; you can join the 
Beetle Watch team! For this program we are hoping to create several teams amongst several 
different schools to help us collect data throughout the year, which will be given to the 
department of agriculture. Your school will be contributing actual data that they will use to help 
with their control efforts. If you want to create a team, please let MLC know.  Please help 
encourage your students to spread information they learned about CRB and to do their part in 
managing their green waste and to look out for signs of CRB presence/damage.  
 
 

If you would like more information about CRB, please visit 
https://www.malamalearningcenter.org/coconut-rhinoceros-beetle.html  
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Coconut Rhinoceros Beetle (CRB) Student Worksheet 
(Teacher Answer Key) 

 
Section I: Information Recall 

What are three ways the Coconut tree (and coconut itself) can be used for?  
ANSWER: Drink- Water/milk (Coconut), Food- the meat, building material, cordage, 
clothing, charcoal, brooms, fans, musical instruments, shampoo, containers, cups, mats, 
oil, ointment, etc. 

 
 
 
 
Coconut is the kinolau (body or form) of what Hawaiʻian god? What does this god represent in 
Hawaiʻian culture?  

ANSWER: Kū; Represents the forest, rain, husbandry, fishing, sorcery & war 
 
 
 
 
 
What are the four stages of the Coconut Rhinoceros Beetle life cycle? Draw and label below.  
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ANSWER:  

 
 
 
 
What are TWO signs of damage caused by CRB?  

ANS: Boreholes and V-Cut fronds 
 
 
 
 
 
What are two ways the Hawaiʻi Department of Agriculture plans to eradicate the Coconut 
Rhinoceros Beetle (CRB)?  

ANS: Trapping, identifying and mitigating breeding sites, surveying for damage, 
implementing green waste management, & by raising awareness.  

 
 
 
 
 
Identify TWO types of plants the CRB attacks.  

ANS: Coconut, Loulu, Bannana, Lauhala, papaya, kalo, sugar cane, pineapple, cacao, 
agave, other species of Fan, Date, & Royal/Queen palms etc.  
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Reflection  
Now you’ve learned all about the effects of the Coconut Rhinoceros Beetle. Write about what 
you think will happen if we don’t control this pest. Make sure to respond with evidence to 
support your answer.  
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
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Section II: STEAM-ing-up CRB 
Genetic Analysis Activity  
Biologists came up with a crazy mad idea to cross pairs of Coconut Rhinoceros Beetle (CRB) 
having genetic makeup Bb, indicating that each CRB has one dominant gene (B) and one 
recessive gene (b) for its rhino horn. Each offspring CRB will receive one gene for the rhino horn 
from each parent.  
 
Procedure:  
Part A: Use a Punnett Square to determine the possible combinations of the offspring’s 
genotype or genetic makeup. (Cross Rr with Rr). Use the results of your Punnett Square to then 
determine the phenotype or observable characteristics/traits of the beetle.  
 
Part B: A Coconut Rhinoceros Beetle (CRB) female adult can lay up to 4 clutches of up to 50 eggs 
within their lifetime (9 months). The Hawaiʻi Department of Agriculture checked the traps 
island wide and counted a total of 30 juvenile female beetles. If these 30 beetles are expected 
to live for another 9 months, how many eggs will be laid within this time span?  
 

 
  

Ans:  Part A- The Punnett Square 
suggests that the possible 
combinations (RR, Rr, or rr) of the 
offspring’s genotypes should be 
1:2:1- 25% of the offspring will have 
the genotype RR, 50% will have a 
genotype Rr and 25% will have the 
genotype rr. The possible phenotypes 
of the offspring will have 75% long 
horned beetles and 25% stunted 
horns.  
 
Part B- 30 adults x 50 eggs x 4 times= 6,000 eggs!  
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Engineering Perspective  
The Hawaiʻi Department of Agriculture currently has deployed more than 3,000 traps on the 
island of Oʻahu, designed to catch beetles when they fly at night. The traps are all black so the 
beetle cannot see the traps at night, hence when they fly around at night they tend to hit the 
traps and fall into the cup at the bottom. The trap also has a pheromone or chemical attractant 
attached to it which draws the beetle towards it. A diagram of how the trap works is displayed 
below. The traps seem to be effective; however the cost to construct the trap is quite 
expensive, especially when the State must construct over 3,000 of them! 
  
Procedure: If you were the 
engineer, how would you 
design a trap to catch the 
Coconut Rhinoceros Beetle 
(CRB) knowing that it’s 
nocturnal and flies around at 
night? If the State had a 
budget cut, how could you 
create a less expensive trap 
using recycled/reused 
materials? Make sure to label 
your trap and provide 
reasoning for your design. 

  
 

Your new engineered trap design:  
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Artistic Life Stages  
As a group (up to four people), construct a model of the Coconut Rhinoceros Beetle’s life cycle. 
Each group member will be in charge of constructing a different stage of the CRB’ß life cycle. 
Using clay/playdough have one group member construct the egg, larva, pupa, and the adult 
beetle. For each stage in the life cycle, label any important information you can recall- size, 
color, and amount of time spent in this stage.  
You can use the labels provided by your teacher and glue them onto toothpicks to label the 
different parts of your model.  

Supplies: Clay/Playdough, Beetle Anatomy Labels, pipe cleaners & toothpicks  
 
*Teacher can improvise and have students draw/label life cycle diagram  
ANSWER:  
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Section III: Surveying for CRB 
 

Coconut Rhinoceros Beetle (CRB)  
Survey Safety Protocol 

 
When conducting surveys in your community to check for signs of CRB damage or presence, 

please follow the safety protocol below. 
 

1. Always conduct surveys with an adult. 

 

2. Always ask for permission if you are going on private property.  

 
3. Avoid standing under trees with coconuts that could potentially fall on you.  

 

4. Pay attention to your surroundings such as traffic.  

 

5. Wear personal protective equipment (e.g. CRB hat, gloves, covered shoes) while 

conducting surveys. 

 

6. Wear gloves and use shovels when inspecting/digging mulch piles. 

 
7. Note any signs of CRB damage or presence on a map. 

 
8. Have fun and stay safe! 
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Surveying for the Coconut Rhinoceros Beetle  
 

Before conducting CRB surveys, make sure to review the following video 
https://vimeo.com/278087481. This beetle will go over the differences between the commonly 
mistaken Oriental Flower Beetle and the Coconut Rhinoceros Beetle. Some of the key points to 
distinguish the two beetles is by the following: CRB- large (~2-2.5 inches) adult beetle, larva 
curls into a C-shape and crawls on its side, and larva has a larger head; Oriental Flower Beetle- 
adult beetle is smaller (~.75 
inches) with spots all over, 
larva crawls on its back and 
larva has a line on its rear end. 
 
 
Materials: 

● Transect tapes 
● Flags 
● Plastic clipboards 
● Collection containers 
● Hand trowels  
● Meter squares  
● Gloves  

 
 
Methods:  

1. Students will work in groups of 3.  
2. Place transect tapes (100 feet). Every 5 feet, place meter square and survey for CRB 

eggs and larvae in the square. Use hand trowels to go over the first 2 inches of organic 
matter.  

3. Transect tapes will be placed 10 feet from each other.  
4. If any CRB is found, specimens will be placed in collection sample. The point in the 

transect flagged.  
5. Presence and absence data will be collected using data sheets.  
6. After all transects are completed the groups will gather in the classroom and will identify 

any larvae. Results will be shared with the class.  
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Surveying for the Coconut Rhinoceros Beetle 
 
 
Group Member Names: ____________________________  Date of Survey: _____________________ 
GPS Location: ___________________ Group Location (description): __________________________ 
Time of Day: ___________ Weather Conditions: ___________________________________________ 
 
 

Transect  
distance (m) 

Presence (1) or  
Absence (0) 

Number of larvae/ 
eggs found 

Comments 

10    
20    
30    
40    
50    
60    
70    
80    
90    

100    
 
 
 

Data Collector's Name: Date:  

Damaged/Target Trees 

Location (street address, park name, private 
property, etc.) 

Observations (type of damage, 
severity of damage) 

Presence of breeding sites 
nearby? (Yes or No) 
Ex- mulch pile, decomposing 
material, etc. 
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Please make sure to wear gloves when looking through soil, mulch, or other green waste 
materials. Using a trowel, shift through the material to look for any larva. If any larva is found, 
place it on a flat surface and observe the way the larva move- if it curls up into a C-shape and 
crawls on its side- then it’s a CRB larva; if and larva crawls on its back and larva has a line on its 
rear end- then it’s a Oriental Flower Beetle.  
 

 
Breeding Sites 

Location (street address, park name, private 
property, etc.) 

Observations (size of the breeding 
site, mulch, does the owner turn 
his/her mulch?) 

Presence of a CRB trap 
nearby? (Yes or No) 
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Teacher Activity Resources  
 
 
Beetle Anatomy Labels 
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Name  ___________________ 
Date __________________ 

Coconut Rhinoceros Beetle (CRB) Student Worksheet 
 

Section I: Information Recall 
What are three ways in which the coconut tree (and coconut itself) can be used?  
 
1. 
 
 
2. 
 
 
3. 
 
 
Coconut is the kinolau (body or form) of what Hawaiʻian god? What does this god 
represent in Hawaiʻian culture?  
 
 
 
 
 
 
 
What are the four stages of the Coconut Rhinoceros Beetle life cycle? Draw and 
label below.  

 

17 



 

What are TWO signs of damage caused by CRB?  
 
1. 
 
 
2. 
 
 
What are two ways the Hawaiʻi Department of Agriculture plans to eradicate the 
Coconut Rhinoceros Beetle (CRB)?  
 
1. 
 
 
2. 
 
 
Identify TWO types of plants the CRB attacks.  
 
1. 
 
 
2. 
 
 
Reflection  
Now you’ve learned all about the effects of the Coconut Rhinoceros Beetle. Write 
about what you think will happen if we don’t control this pest. Make sure to 
respond with evidence to support your answer.  
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
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Section II: STEAM-ing-up CRB 

Genetic Analysis Activity  
Biologists came up with a crazy mad idea to cross pairs of Coconut Rhinoceros Beetle (CRB) 
having genetic makeup Bb, indicating that each CRB has one dominant gene (B) and one 
recessive gene (b) for its rhino horn. Each offspring CRB will receive one gene for the rhino horn 
from each parent.  
 
Procedure:  
Part A: Use a Punnett Square to determine the possible combinations of the offspring’s 
genotype or genetic makeup. (Cross Rr with Rr). Use the results of your Punnett Square to then 
determine the phenotype or observable characteristics/traits of the beetle.  
 
Part B: A Coconut Rhinoceros Beetle (CRB) female adult can lay up to 4 clutches of up to 50 eggs 
within their lifetime (9 months). The Hawaiʻi Department of Agriculture checked the traps 
island wide and counted a total of 30 juvenile female beetles. If these 30 beetles are expected 
to live for another 9 months, how many eggs will be laid within this time span?  

 

Part A:  
Beetle’s Genotype:  
Beetle’s Phenotype:  
 
 
 
 
 
 
 
 

Part B:  
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Engineering Perspective  
The Hawaiʻi Department of Agriculture currently has deployed more than 3,000 traps on the 
island of Oʻahu, designed to catch beetles when they fly at night. The traps are all black so the 
beetle cannot see the traps at night, hence when they fly around at night they tend to hit the 
traps and fall into the cup at the bottom. The trap also has a pheromone or chemical attractant 
attached to it which draws the beetle towards it. A diagram of how the trap works is displayed 
below. The traps seem to be effective; however the cost to construct the trap is quite 
expensive, especially when the State must construct over 3,000 of them! 
  
Procedure: If you were the 
engineer, how would you 
design a trap to catch the 
Coconut Rhinoceros Beetle 
(CRB) knowing that it’s 
nocturnal and flies around at 
night? If the State had a 
budget cut, how could you 
create a less expensive trap 
using recycled/reused 
materials? Make sure to 
label your trap, provide 
reasoning for your design 
and explain how this trap would be less expensive.  
  

Your new engineered trap design:  
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Artistic Life Stages  
As a group (up to four people), construct a model of the Coconut Rhinoceros Beetle’s life cycle. 
Each group member will be in charge of constructing a different stage of the CRB’ß life cycle. 
Using clay/playdough have one group member construct the egg, larva, pupa, and the adult 
beetle. For each stage in the life cycle, label any important information you can recall- size, 
number of eggs laid per adult, color, and amount of time spent in this stage.  
 
You can use the labels provided by your teacher and glue them onto toothpicks to label the 
different parts of your model.  

Supplies: Clay/Playdough, Beetle Anatomy Labels, pipe cleaners & toothpicks  
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Section III: Surveying for CRB 
 

Surveying for the Coconut Rhinoceros Beetle 
 
 
Group Member Names: ____________________________  Date of Survey: _____________________ 
GPS Location: ___________________ Group Location (description): __________________________ 
Time of Day: ___________ Weather Conditions: ___________________________________________ 
 

Transect  
distance (m) 

Presence (1) or  
Absence (0) 

Number of larvae/ 
eggs found 

Comments 

10    
20    
30    
40    
50    
60    
70    
80    
90    

100    
 
 

Data Collector's Name: Date:  

Damaged/Target Trees 

Location (street address, park name, private 
property, etc.) 

Observations (type of damage, 
severity of damage) 

Presence of breeding sites 
nearby? (Yes or No) 
Ex- mulch pile, decomposing 
material, etc. 
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Please make sure to wear gloves when looking through soil, mulch, or other green waste 
materials. Using a trowel, shift through the material to look for any larva. If any larva is found, 
place it on a flat surface and observe the way the larva move- if it curls up into a C-shape and 
crawls on its side- then it’s a CRB larva; if and larva crawls on its back and larva has a line on its 
rear end- then it’s a Oriental Flower Beetle.  
 

 
Breeding Sites 

Location (street address, park name, private 
property, etc.) 

Observations (size of the breeding 
site, mulch, does the owner turn 
his/her mulch?) 

Presence of a CRB trap 
nearby? (Yes or No) 
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