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Concepts 
Understand the unity 
and diversity of limu, as 
well as the 
interrelationships that 
exist with algae and 
other organisms 
(including their 
relationship to cycles of 
matter and energy in the 
environment and 
various examples of 
plant-animal 
interactions). 
 
HCPS III Benchmarks  
SC 3.3.1  SC 3.4.1 
SC 3.5.1  
 
Duration 
(2) 1-hour periods 
 
Source Material 
Hawaiian Reef Plants 
MARE 
PRISM 
 
Vocabulary 
Aquatic 
Branched 
Classification 
Encrusting 
Endemic 
Habitat 
Invasive 
Limu 
Native 
Phycology 
Spores 
Taxonomy 
Unbranched 

Exploring Limu Diversity 
 

Summary 
Students will explore the marvelous variety of local algae (limu).  
The class learns what it means to be native, endemic, alien, and 
invasive.  They will draw and label different limu varieties and then 
classify different species into groups by their own accord. Students 
will also discuss the diversity of limu and brainstorm different plant-
animal interactions in the ocean (including human use of limu). 
 
Objectives 

• Students will recognize limu as a constituent of the marine 
environment and a primary food source for many ocean 
grazers (phytoplankton is another). 

• Students will understand the basics of classification of 
organisms and will use this knowledge to classify different 
algae by groups. 

• Students will be able to describe limu using different terms  
and classification schemes (branched, unbranched, red, 
green). 

 
Materials 
What is Limu? 
 One Posterboard 
 
Classification game 
 3x5 notecards 
 Printed color copies of limu pictures (attached)  
 Glue Stick 
 Scissors 
 Laminator (optional) 
 Chex Mix (or something of the sort) 
 Small plastic baggies 
 
Classification Follow-Up 
 Two posterboards 

Colored construction paper 
 

Limu Assessment 
 8.5 x 11 paper – One double-sided sheet per student 
 
Web Exploration (Optional – see Extension Activities) 
 Computers – at least one per 2 students if possible 

Two copies of Web Exploration worksheet per student 
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Making Connections 
After the Introductory Period from Lesson 1, students will now begin to focus on the center of 
the marine herbivorous foobweb in the ocean: limu (i.e., algae, seaweed, aquatic plants).  
 
Teacher Prep for Activity 
The pre-lesson assessment that can be used to see where the students are and to compare how 
much they have learned (after they complete the Limu Assessment).  This will also allow the 
teacher to make in-class observations during the lessons to see if any new ideas are taking hold, 
and hence, possibly spur some on-going assessment loops.  A posterboard or large paper will be 
needed for this activity. 
 

It will also be necessary to prepare the limu flashcards ahead of time to save class time.  
Teachers should print, cut-out, and glue the algae pictures (see attached at the end of this lesson 
plan) onto the 3x5 notecards.  Keep a record of which picture is which so students will be able to 
identify species for the limu-pressing activity (Optional ART Extension). This can also be done 
using the website: (www.hawaii.edu.reefalgae/publications/ediblelimu/index.htm), or other algae 
pictures online, in books, or in personal photography collections.  Also, teachers can laminate 
these cards to make them more durable and long-lasting. 
 

For the classification follow-up, a “taxonomically” correct version of the divisions of 
limu species should be performed and visually displayed.  The teacher may want to border each 
of the algae photos with the appropriate border color (i.e., red for red algae, green for green 
algae, and brown for brown algae).  This can be attached to a whiteboard with tape or magnets, 
or likewise glued to a large posterboard.  An example of a sample posterboard is below: 
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It would be best to begin this Lesson after students have already explored the differences 

between plants and animals.  The essential concepts for students to know are that plants produce 
their own food from sunlight, whereas animals consume these plants, or other animals as food. 
 
Background 
Hawai‘i is home to a wide diversity of limu species.  Limu is the Hawaiian word for any plant or 
alga (singular form of algae) living underwater.  Limu can live in freshwater or marine 
ecosystems.  The term limu can be used more loosely to refer to mosses, liverworts, and lichens.  
Algae are aquatic photosynthetic organisms that are distinguished from plants because they lack 
the formal stem, root, leaves and embryo structures of land plants.  Instead of seeds they have 
spores and holdfasts too.  They range in size from microscopic single-celled diatoms to massive 
kelps that may be tens of meters long.  None of the limu species in the Hawaiian archipelago will 
grow as large as cold-water species like Giant Kelp!   

 
Algae that are attached to the ocean floor are typically called seaweeds, while free-living 

algae that drift passively with the ocean currents are called phytoplankton.  Both of these 
underwater plants are essential components of the coral reef ecosystem and contribute heavily to 
nutrient cycles through their integral role in the food chain.  Phytoplankton is considered the 
main primary producer of the open ocean.  However, algae are deemed the “benthic [the bottom 
of the ocean] primary producers” (Huismann et al. 2007). In other words, limu is of great 
importance to the nearshore (shallow) coastal environs.   

 
There are more than 500 species of Hawaiian reef plants: 150 of which are small natives, 

300 are large natives, and about 200 species are unidentified, or introduced (alien).  There are six 
main divisions of the common marine plants in Hawai‘i.  These are: 

o blue-green algae (Cyanophyta) 
o brown algae (Phaeophyta) 
o diatoms (Ochrophyta) 
o green algae (Chlorophyta) 
o red algae (Rhodophyta) 
o seagrasses (Magnoliaphyta) 

 
For this lesson, the class will focus on the three most conspicuous branches of marine 

plants in Hawai‘i: red algae, green algae, and brown algae.  Red algae, or Rhodophyta, are 
multicellular algae that live in both fresh and marine environments.  They tend to form the 
understory of the aquatic environment, and are therefore less noticeable to snorkelers.  However, 
the number of red algae species in any given area is usually greater than the number of green and 
brown algae species combined – in other words, they have a higher species richness (Huismann 
et al. 2007 – see Resources).  Most red algae varieties are filamentous (like cloth made of algae 
filaments), although some species are encrusting (like coralline algae they adhere to the substrate 
like cupcake frosting on a cupcake).  Unlike the name suggests, not all red algae are red!  In fact, 
some are green or even yellowish. 

 
 There are over 100 different species of green algae, or Chlorophyta, in Hawai‘i.  These 
vary in size from single-celled plankton to medium-sized seaweeds. Green algae contain both 
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chlorophyll a and b which give them their characteristic green color – which ranges from a grass 
green to a deep green.  Common green algae are the “sea lettuces,” or Ulva spp, called limu 
pahalahala in Hawai‘i.  The third major algal division includes the brown algae, or Phaeophyta, 
named as such because their beta-carotene and xanthophyll components mask the green color of 
chlorophyll and produce a range of brown-colored algae.  The largest algae worldwide, the Giant 
Kelp, Macrocystis pyrifera, is a type of brown algae.  The warm waters around the Hawaiian 
Islands do not support these massive aquatic plants.  Some of the largest brown algae in Hawai‘i 
are Sargassum spp. and Turbinaria ornate (see photos included in the Limu Classification Game 
images at the end of this lesson plan). 
 
See the Background section within Lesson 1 – Introduction to Ocean Grazers for more 
information. 
 
Vocabulary 

Aquatic – Living in or on the water; pertaining to the water or ocean. 
Branched – Alga that exhibit branching on its blades.  Some examples of such in Hawai‘i 

include ogo (Gracilaria parvisipora) and the invasive Gracilaria salicornia, as shown 
below (this specimen was collected by M. Yorkston and is accessible at Hawaiian Reef 
Algae – see Resources): 

Classification – Dividing or organizing objects/organisms into 
certain groups or divisions. 

Encrusting – Encrusting algae are those that attach themselves 
directly to the benthos (ocean floor).  A good way to define 
them to students might be like “icing on a cake.”  Encrusting 
algae, such as certain coralline species, form limestone 
skeletons that contribute to the framework of coral reefs – 
similar to corals. 

Endemic – An organism that can only be found in that certain 
area or region.  For example, the green alga, Valonia 
trabeculata, is a Hawaiian endemic species that exists no where else in the world outside 
our archipelago. 

Habitat – The natural environment where an organism lives. 
Invasive – Any species that is foreign or an alien to the region (i.e., not native) that exhibits 

qualities of invasiveness such as successfully out-competing native species for resources.  
An invasive species may have been introduced accidentally or intentionally. 

Limu – Hawaiian for any plant or algae living underwater (freshwater or marine 
ecosystems); limu is also used to refer to mosses, liverworts, and lichens.  Algae are 
aquatic photosynthetic organisms that are distinguished from plants because they lack the 
formal stem, root, leaves and embryo structures.  

Native – A description of any species that originated in this region, as opposed to something 
that was introduced to the area by man.  Describes anything living or growing naturally in 
a particular place, that is indigenous to an area.  

Spores – A single-celled reproductive body used by algae to reproduce asexually.  A spore 
can grow into a new individual without meeting or coming into contact with another cell. 
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Taxonomy – The branch of biology that deals with classification of organisms into groups 
based on similarity.  Groups can be made based on morphology (shape), genetics, or 
behavior. 

Unbranched – Any algae that doesn’t contain any branching (e.g.    
    Wakame).  A great drawing of this is provided by  
    scientificillustrator.com and is displayed to the left: 
    http://www.scientificillustrator.com/art/microscopic/algae_general.jpg 
 
 
 
 
 

 

Procedure 
Activity 1. What is limu? (15 minutes)  
 
To begin the Lesson on Exploring Limu Diversity, it is imperative that teachers have an idea of 
what knowledge the students already have.  One way to do this is: 

• Write LIMU on the board. 
• Ask the kids to share everything that comes to mind. 
• Have a student copy these words/ideas onto a large paper/posterboard. 

 
1.  Now ask, “Is limu a plant or an animal?”  (Like land plants, limu also produces its 

own food – carbohydrates – from the energy it gleans from sunlight.) 
       2.   Now ask students to explain, “Why or why not?” 
       3.   Next, ask them how they might find out an answer that they don’t know.  (Some of  
        the various resources to students include textbooks, encyclopedias, reference books,     

      scientists, their teacher, family members, the internet … etc.)   
 
Activity 2. Classification Game (45 minutes) 
 
To prepare the students for the Limu Classification Game, do a class demonstration using either 
nuts and bolts (so long as no one will swallow them!); or different varieties of chips (baked, 
ridged, potato, tortilla, blue corn … etc.); or a mix of colored crayons, pencils, and markers; or 
Chex mix: 
       1.    Place students in small groups (3 – 5). 
       2.    Provide a group of objects (see suggestions above) to each group. 
       3.    Ask them, “How might you separate the items into different categories?” and why  

       they do so.   
4.    Tell them that they can separate each of the objects and groups of objects however  

 they want, but to make sure they have a reason for each decision and make sure the      
 have at least three groups. 

 
Limu Classification Game Procedure: 

1.   Break students into same groups as before.  
2. Have them assign a recorder and a presenter within each of the groups. 
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3. Give teach group a set of limu flashcards (without the scientific names or 
descriptions, however, include Hawaiian names where applicable). 

4. Ask them to work together and sort the limu varieties however they want. 
5. Hint that they should think like scientists (in other words, they should have valid 

reasons behind their grouping choices). 
6. Explain the RULES: Make at least 2 divisions (i.e. 3 groups). 
7. Make sure there is one person responsible for set-up, one for clean-up, a note taker, 

someone to make the diagram, and a presenter.   
8. Ask the note taker to be specific and to identify which characteristics were used to 

make the groups (e.g. color, size, shape, habitat, human value).   
9. Have the students choose a name for each of the species and groupings (according to 

their rationale for dividing them). 
10. Once they have partitioned the limu species into categories, ask them to glue their 

groupings onto a large piece of construction paper (or whatever is available). 
11. One presenter per group should now present their group’s classification system to the 

class. 
 
Activity 3. Classification Follow-up (30 mins) 
 
Ask the students to recall the groupings (classification divisions) that were chosen during the 
previous activity.  Lead a discussion about any possible differences in the groups’ classification 
systems: 

• Ask the students if one classification system is more appropriate than another?   
• Ask students, “How can you tell which one is correct?”   

(This is simply a matter of opinion, however, it is commonly agreed that limu can 
be divided into three categories: brown, red, and green.  For more information, read 
the Background section above.) 

• Is this a problem that professional scientists (or algae-specialists called 
“Phycologists”) would face? 
 (Yes!!! Scientists are forever arguing about the most “proper” way to divide 
species of plants and animals … and they use a variety of tools to debate and support 
their answers.  Some of the things they use are organism behavior, morphometrics or 
physical differences, and genetics.) 

 
Some of the classification schemes that were used by students in the past include size, shape, 
color, as well as food type (for the Chex Mix), and habitat (wet and dry) for the limu pictures. 
 
Teacher should now share the proper “color” – coded limu classification system with the class 
(using the demo made previously – see Teacher Prep) and go over some of the Lesson 
vocabulary: 

1. Share the correct version of limu classification using the same species the students 
used. 

2. Discuss the main breakdowns between red, green, and brown algae. 
3. Include an overview (draw on whiteboard) of the differences between branched, 

unbranched, and encrusting algae. 
4. Discuss the differences between invasive, native and endemic species 
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• Give examples of each. 
• Be sure to highlight some of the traditional uses for some of the edible seaweeds 

such as limu huluhuluwaena (Grateloupia filicina) aka “chop chop” because it 
was used as a diced-up complement to many food dishes. 

• Hypnea musciformes, Acanthophora spicifera, Gracilaria salicornia, Eucheuma 
denticulatum, and Kappaphycus alvarezii are great examples of invasive exotics. 

5. Ask the students how much their classification schemes differed from the official 
one? (Now might also be a time to discuss the subjectivity of our classification system 
- if time and interest allow.) 

 
Activity 4. Limu Assessment (20 mins) 
 

1. Pass out a Limu Assessment to each student. 
2. Read the questions to the students aloud (and answer any questions as necessary). 
3. After ~15 minutes, pick up the completed assessments. 

 
If the class will be participating in the Optional Extension Activities for this Lesson, then be sure 
to tell the students that they will be making their own limu presses for a class herbarium during 
one of the next science classes.  Also, ask the students to inquire at home as to any favorite 
family recipes they may have that contain limu (wherever possible, have them bring the recipes 
or even the finished product into class for an end of unit party – see Optional CULTURE 
Extension). 

 
Assessments 
The original brainstorming-activity posterboard that was done with the word LIMU can be used 
at the end of the lesson to see what additional knowledge was gained from the experience. This 
can also be compared to their Limu Assessment paperwork.  Active participation in the Limu 
Classification game (with groupings recorded in students’ science notebooks) and vocabulary 
can also be used as assessments.  
 
Resources 
There are numerous websites that provide information about collection, identification, and 
activities with limu.  Some of these include: 
 

• Reef Watcher’s Field Guide to Alien and Native Hawaiian Marine Algae: 
(www.hawaii.edu/reefalgae/natives/sgfieldguide.htm) 

• Alien and Invasive Algae in Hawai‘i: 
(www.botany.hawaii.edu/GradStud/smith/websites/ALIEN+HOME.htm) 

• AlgaeBase (offers up-to-date taxonomic info on limu): 
(www.algaebase.org) 

• Hawaiian Reef Algae: 
(http://www.botany.hawaii.edu/ReefAlgae/) 
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There are also several books available about limu in Hawai‘i.  Two of the most thorough texts 
are: 
 

• Isabella Abbott’s Marine Red Algae of the Hawaiian Islands (Bishop Museum Press, 
1999) 

• Abbott and John Huisman’s Marine Green and Brown Algae of the Hawaian Islands 
(Bishop Museum Press, 2004) 

 
Another highly recommended resource is the most recent publication by Huisman, Abbott, and 
Celia Smith, Hawaiian Reef Plants (SeaGrant, 2007).  This book offers a much less technical and 
more affordable option on the topic of Hawaiian algae ($25). 
 
Extension Activities  
Limu Web Exploration (1 hour)  
This is a great opportunity for students to explore Internet resources, and get some first-hand 
experience using technology to find answers to scientific questions.  If computers are not 
available in the classroom (or library or computer lab), then teachers can alternately do the 
“research” at home and print out color copies of each of the pertinent website pages.  Students 
can then go by group from table to table and study each of the “websites” while filling out their 
worksheets.  To prepare for this activity, the teacher needs to make one or more (depending on 
the time) copies of Limu Web Exploration worksheet that is attached below. 
      1.  Break students into partners so that there are at least two students per computer. 
      2.   Hand out one Web Exploration Sheet to each student (give out more as necessary)  

and ask them to follow the directions per the Worksheet. 
(This includes taking notes on the limu name, several facts, an illustration …) 

3. Once students have completed several of these (or it has been about 35 minutes) … ask 
students to wrap up their work in five minutes. 

4. Ask students to share facts they learned or any thoughts or ideas that they might have 
with the class.  

Two additional limu-related activities are available under the Optional Extension header (See 
Optional ART Extension and Optional CULTURE Extension). 
 
Culture/Art/Math/Literature Connections 
In addition, students can be asked to draw limu they see at their local beach.  If time allows, in-
situ (on site) algal quantification can be discussed with the students using demonstrations with 
random-point quadrats.  A quadrat, or “quad” is used as a proxy to measure the percentage 
coverage of groundcover for a certain area (in this case: the benthic marine community).  Quads 
can be any size, but are routinely 1x1m or 1x1ft and constructed out of PVC piping.  See picture 
from (http://content.answers.com/main/content/wp/en/thumb/5/51/250px-
SquareMeterQuadrat.JPG): 
 

Strings can also be placed along each side of the square  
quadrat so that there are a set amount of intersection points.   
For example, five strings per side would yield 25 intersection  
points … and so forth.  For complete directions, see the PDF 
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by Maia McGuire (University of Florida and SeaGrant) at: 
(http://stjohns.ifas.ufl.edu/Sea/pdf/Making%20a%20quadrat.pdf) 
 

The idea is that students will identify (to the species  
level, or the best of their ability) what is directly under each of  
these 25 (or however many) points.  This can be an in-class discussion, or move out onto a field 
outside the classroom, or take place in a more natural setting (e.g. beach, wetland).  Students will 
use mathematics to determine percent coverage (ie. one quad: 5/25 points = 20%; four quads: 
48/100 points = 48%) and scientific reasoning skills to debate which species is in fact under each 
point?  Would this be any different underwater?  What if a wave comes?  Students can take a 
“fieldtrip” to the playground (preferably a non-concrete section) and perform a benthic analysis 
(four quad runs) along a 25-meter transect line.  
 

o FUN FACT: Scientists use these same types of quads underwater to analyze what 
composes the bottom habitat of many different environments (e.g. coral reefs, estuaries, 
saltmarshes).  The only difference between a quad used on land or in water is that holes 
need to be drilled in the PVC of underwater quads so they don’t float! 

 
(This extension activity would coordinate well with the Math Strand: Data Analysis, Statistics 
and Probability, under the Fluency with Data standard and the MA. 3.11.1 benchmark.) 
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Name: _______________________________  Date: _______________ 
 

LIMU Assessment: 
 

 
1. Draw a web that describes how LIMU is classified.  (Hint:  Limu can be classified by color, or 

by types of branches. ) 
 
 
 
 
 
 
 
 
 
 
 

2. VOCABULARY:  Describe what each word means. Draw a picture to show your learning. 
 
 
 

• Herbivore/ grazer 
 
 
 
 

• Limu 
 
 
 
 
 

• Aquatic 
 
 
 
 
 

• Classification 
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3. In what products can you find carrageenan, algin, sea kelp? 
 
 
 
 
 
 
 
 
4.  What did you learn about LIMU this quarter?  What more do you want to find out? 
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Name: _________________________   Date: _____________________ 
 

LIMU EXPLORATION WORKSHEET 
 

Please go to the following website: 
www.hawaii.edu/reef/algae/publications/ediblelimu 
 

• Read the information about different types of limu 
• Take notes in your tablet or on a sheet of paper 
• Include your thoughts and ideas about each type 

 
 
SAMPLE NOTE-TAKING FORMAT: 
 
 
Name of Limu:___________________________________ 
 
-Description of plant 
-List Fact #1 
-List Fact #2 
-Any other information 
 
Illustration: 
 
 
 
 
 
 
 
List your thoughts, ideas, comments: 
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Classification Game (Pictures taken from http://www.hawaii.edu/reefalgae/natives/sgfieldguide.htm and 
http://www.hawaii.edu/reefalgae/publications/ediblelimu/index.htm) 
 
 

        
Limu aki’aki (Ahnfeltiopsis coccina) –    (Turbinaria ornata) – Brown native alga 

Red native alga 
 
 
 

       
Limu wawae’iole (Codium edule) –    Limu lipoa (Dictyopteris plagiogramma) - brown 

  Green native alga    Brown native alga 
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    Limu ‘ele’ele (Enteromorpha prolifera) –    Limu manauea (Gracilaria coronopifolia) – 

   Green native alga    Red native, endemic alga 
 
 
 
 

          
                  Limu huluhuluwaena (Grateloupia filicina) –   (Hypnea musciformis) – 
  Red native alga     Red invasive alga 
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Limu palahalaha (Ulva fasciata) –      limu kohu (Asparagopsis taxiformis) –  

   Green native alga     Red native alga 
 
 
 

        
     (Padina spp.) – Brown native algae species    (Plocamium sandivense) –  

  (some of which are endemic)      Red native, endemic alga 
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    (Gracilaria salicornis) – Red invasive alga  Limu kala (Sargassum echinocarpum) –  
              Brown native, endemic alga 

 
 
 
 

      
       (Halimeda opuntia) – Green native alga 
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