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Lesson #1
Introduction to Hawaii Freshwater Streams

Context for problem



Station #5a: Smallmouth Bass

Photo credit: 
DLNR



Station #5b: ʻOʻopu Nākea

Photo credit: 
DLNR



Station #5c: ʻopae ʻoehaʻa 



Station #6: Before the Ala Wai



Data Analysis for potential 

lure design
Mānoa – Makiki – Pālolo Stream Comparison



In case you are not familiar – I2 Strategy - Identify & Interpret

















Mānoa vs Makiki vs Pālolo Stream

● Presence of Native Species

○ All streams

○ Mānoa Mānoa Stream scored the lowest for average counts, density, and %HS-IBI

● Barriers

● Physical

○ Pālolo Stream with the lowest score for physical stream habitat - highest temperature, pH, and 

turbidit

■ Invasive species densities highest

● Biological

○ Smallmouth bass consume native species - DNA and visual stomach content analyses 

confirmed

○ Low elevation/upper estuary – only study site to contain native prey items - prey selection by 

M. dolomieu is density dependent

○ Mānoa - only stream with smallmouth bass – biggest potential for increase of native species 

and instream biological integrity



Implications for Potential Lure Design??

● Smallmouth bass

● Invasive species

● Prohibits upstream movement 

of native amphidromous fish

● Could we “lure” them out of the 

streams?

● NOTE: Friday, Cory Yap will 

talk more about this



Lesson #2
2.1 - Design Brief introduction (challenge) + Lure 

design 

2.2 - 3D CAD/Modeling



Lesson #2.1
2.1 - Design Brief introduction (challenge) + Lure 

design 



Introduction to Biomimicry



What is Biomimicry?

“Innovation inspired by nature” 



What is Biomimicry - Video Clip

https://www.youtube.com/watch?v=FBUpnG1G4yQ


Biomimicry Guessing Game



1 minute - Elbow Partner Discussion





Locally-relevant example

● ʻulu leaves

● Ilieʻe fruits/flowers

● Similarly sticky like 

velcro





Koholā - Humpback Whale

● Tubercles allow lift at angles 40% 

steeper than with a smooth surface

● Vortices formed

○ Delay stall

○ Aid in maneuverability, agility

○ Potential application to helicopter 

blades in the future





ʻĀ - Red-footed Boobies

● Forage by plunge diving

● 4-8 meters above the 

water

● Strong bill, thicker bones, 

air sacks 

● Some diving birds up to 

60mph





Manō (Sharks)

● Shark skin - dermal denticles

● Reduce drag, turbulence, 

abrasion







Mōlī - Laysan Albatross

● Long distance flights to forage

○ Albatross, 11-12 ft wingspan

○ Example maneuver: gain height, angles wings 

while flying into wind, turn and swoop

■ Can fly thousands of miles in a single 

journey without expending much energy

○ Can spend up to 5 years at sea



Design Challenge - Smallmouth Bass Fishing Lure

Scenario: Invasive species pose significant ecological threats 

in Hawai’i, due to their possession of adaptations to their new 

environments that leads to high levels of fitness. This 

exceptional fitness allows them to outcompete native species 

and threaten the survival of endemic species and 

communities. Many invasive species thrive in modified 

stream conditions that native species struggle to survive in 

(i.e. higher water temperature due to concrete bottom 

streams). Smallmouth Bass (Micropterus dolomieu) is one 

such species; it can be found in freshwater stream ecosystems 

in Hawai’i, particularly Mānoa steam, and disrupts the food 

webs in those locations due to preying upon a wide variety of 

other organisms, both native and non-native. 



Design Challenge - Smallmouth Bass Fishing Lure

STEP 1 - Brainstorm it!

● Think back to Uncle Cory’s presentation 

(and your speaker notes) - what kinds of 

species are present in the Manoa stream

● Recall the types of prey that the 

Smallmouth bass consume

● Research information and look at photos of 

the Smallmouth Mouth Bass; consider

● Sketch out 3 potential designs in your 

notebook as an individual

● Discuss your design ideas with your table 

group

● From there, sketch one out on the dry erase 

board and present your idea to the class for 

feedback

See the “Design Brief” for specifics:

● Design constraints:

○ Size, durability, material (including 

biodegradability), movement behavior, 

target species behavior (diet, location, 

“intelligence”, etc), color/texture, scent

● Success Criteria

○ Can it be made easily?

○ Can it be used multiple times?

○ Does it move through the water in an 

intended and efficient manner?

○ Is the material(s) the lure is fabricated 

from environmentally friendly in some 

way (i.e. no plastics)?



Design Challenge - Smallmouth Bass Fishing Lure

STEP #2 - Model it!

● Discuss the various designs 

presented by groups

● Using peer and instructor feedback, 

come up with a final sketch

● Use clay to create the lure model 

that you think will make the most 

effective lure

NOTE: The lure shouldn’t be much larger 

than the size of your palm/fist

Don’t be too detailed - those details may 

not come through when manufactured



Design Challenge - Smallmouth Bass Fishing Lure

STEP #3 - Video Pitch Script

Write a script for your video pitch

● Describe the importance of steam ecosystems & how your 

lure provides a solution to target/remove invasive 

smallmouth bass

● What in nature helped to inspire the design? (how did you 

use biomimicry to inspire your design?)

● Identify and describe the features of your design that will 

“attract” the bass to pursue the lure?

○ Shape, color, texture, scent/taste, movement/behavior

● Is your design meant to be durable and reusable?

● Is your design easy or difficult to manufacture?



Design Challenge - Smallmouth Bass Fishing Lure

STEP #4 - Video Pitch

● Pitch your design - create a video showing 

your 3D model as well as addressing the 

points required in the script (step #3)

● Keep your video pitch to less than 5 minutes 

and ensure that all group members have 

contributed!

Upload your video to 

Padlet for feedback 

and voting



Planula Settlement Structure – Peer Feedback

STEP #5 - Peer Feedback

Watch the videos from all the groups in your 

class. In the comment section, provide feedback 

on at least ONE of the following:

● Positive aspects of the design

● The practicality of the design

● Parts of the design that could use improvement

● How well you think the students mimicked nature

● Unique qualities about the design



Lesson #2.2
2.2 - 3D CAD/Modeling of Lure + Lure Mold





Lesson #3
3.1 - 3D Slicing + printing the molds

3.2 - Fabricating the lure in molds

3.2 - Preliminary testing of lures



Lesson #3
3.1 - 3D Slicing + printing the molds





Lesson #3
3.2 - Fabricating the lure in molds

3.2 - Preliminary testing of lures
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