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A map of the Coral Triangle Region, home to one of the 
most diverse coral reef ecosystems on Earth. Image credit: 

http://www.uscti.org 
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Part I: Pre-activities for the classroom 

 

Science background 

Coral reefs cover less than 1% of Earth’s surface, yet they are one of the most biologically 

diverse ecosystems on Earth1. Approximately 25% of all ocean species are found in coral reef 

ecosystems, and healthy coral reefs provide food, medicine, jobs, and coastline protection for 

humans2.  The Coral Triangle, located in the western Pacific Ocean, which includes the waters of 

Indonesia, Malaysia, the Philippines, Papua New Guinea, Timor Leste, and Solomon Islands, has 

the greatest biodiversity of any coral reef. Approximately 600 different species of corals exist in 

the Coral Triangle, and are home to more than 2000 species of reef fish3.  To put this into 

perspective, there are approximately 100 different species of corals and 500 species of reef fish in 

Hawaii.  

Many microhabitats exist within 

coral reefs due to the intricacy of the, 3-

dimensional reef framework. These 

microhabitats house various types of 

cryptofauna, or “hidden animals.” 

Cryptofauna comprise more biomass than 

fauna residing on the surface of coral 

reefs and are considered to be the most 

diverse community of organisms on a 

coral reef. They play important roles in 

the marine food web as predators, 

herbivores, detritivores, filter feeders, 

and scavengers4. They help recycle 

nutrients in the naturally oligotrophic 

environment of a coral reef and they are 

important food sources for reef fish. 

 

What is biodiversity? 

Biodiversity refers to the variety and variability of species found within and across 

locations. A location with high biodiversity typically indicates a healthy ecosystem because it 

contains a variety of species that perform a range of different functions that maintain the health of 

the ecosystem. On the other hand, locations with low diversity typically have less variation in 

species and thus a more limited range of functional performance to sustain and maintain the 

ecosystem. Both natural and human-induced factors can directly or indirectly affect biodiversity. 
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Direct drivers impacting biodiversity include 1) habitat alteration, 2) the introduction of invasive 

alien species, 3) overexploitation of charismatic or economically important species, and 4) nutrient 

loading due to pollution. Indirect drivers include ocean acidification and increased ocean 

temperatures. All of these events could eventually lead to species extinction and loss of 

biodiversity.  

There are several ways to measure the biodiversity of an ecosystem. Let’s say that you are 

examining a patch of coral reef in Kāne‘ohe Bay: how many different  organisms can be counted? 

That number is species richness. Next, count how many of each there are and that number reveals 

the species abundance. The abundance of an organism is typically measured per unit area to 

create a density metric. For example, if there are 7 snapping shrimp in a coral reef habitat that 

measure 50 m2, the abundance of snapping shrimp in that area is 7/50 = 0.14 shrimps per m2. 

When you divide the number of an organism type and divide by the total number or organisms, 

you get species proportion. So if there are 7 snapping shrimp out of a total of 14 organisms, we 

can say that snapping shrimp make up 7/14 = 50% of total organisms in that area.  

When you take into account species richness and proportion, you can start to look at how 

different organisms are distributed across different locations. By looking at these different 

biodiversity “metrics,” we can calculate the community diversity of a specific location. Another 

metric we can look at is the species evenness, which tells us how evenly distributed the species are 

between sites. For example, in the image below you see two forest plots with the same species 

richness but different levels of abundance of each species. Community 1 has greater species 

evenness because all species are equally represented. Community 2 has lower species evenness 

because it is dominated by one particular deciduous tree. We would consider Community 1 to be 

more diverse than Community 2.     
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Map of Papahānaumokuākea Marine National Monument. Image 
credit: NOAA 

Why is biodiversity important? 

 Worldwide efforts have been made to document the biodiversity of marine systems. In the 

Census of Marine Life Project, 2700 scientists from around the globe assessed the diversity, 

distribution, and abundance of marine life to produce the most comprehensive inventory of known 

marine life as a basis for future research. The study of how species are distributed around the globe 

is called biogeography, and this allows scientists to look at the effects of both natural and human-

induced disturbances on these distributions.  

 Such measurements provide a baseline of the ocean ecosystem and can be used to 

understand how changes in the environment may affect biodiversity, which could help 

management in making informed decisions on how to better conserve marine resources. For 

example, conservation managers can use biodiversity measurements to set conservation priorities 

and evaluate regional plans for the Papahānaumokuākea Marine National Monument, the largest 

U.S. protected conservation area measuring 139,797 square miles around the Main and Northwest 

Hawaiian Islands.  

 

Measuring cryptofauna biodiversity 

 Unlike fish and coral, standard observational surveys cannot be used to measure 

crpytofauna biodiversity on a coral reef. It is important to develop a non-destructive method to 

extract the community of organisms from the reef. To avoid reef destruction, Autonomous Reef 

Monitoring Structures, or ARMS5,6, have been developed by the National Oceanic Atmospheric 

Administration (NOAA) and the Smithsonian Institution (SI). These structures mimic the three-

dimensional complexity of a coral reef ecosystem thereby passively recruiting settling larvae and 

motile organisms. They are deployed on the sandy bottom of coral reefs for 1-3 years, and upon 

recovery, the different types of organisms living within the structure are identified and counted.  
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Marine biodiversity research in Hawai‘i and at the Hawai‘i Institute of Marine Biology 

Through NOAA, ARMS have been deployed in various parts of Northwestern and Main 

Hawaiian Islands to examine the diversity and biogeography of cryptofauna across the Hawaiian 

archipelago.  

 

 

 

At the Hawaiʻi Institute of Marine Biology, members from Dr. Rob Toonen’s laboratory 

are collaborating with NOAA to compare the biodiversity of cryptofauna in the Hawaiian 

Archipelago with several sites in Kāne‘ohe Bay. Dr. Toonen and his students are also examining 

the effect of ocean acidification on the recruitment of sessile organisms in Kāne‘ohe Bay.   

 

ARMS units before (left) and after (right) deployment by NOAA at Pearl and Hermes Atoll.  

Photo credit: NOAA 

More than 500 ARMS units have been deployed in the Pacific, Atlantic, and Indian Oceans, and more are 

being planned (Photo credit: NOAA) 
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Classroom laboratory: biodiversity in the pantry 

Laboratory at a glance: 

To keep track of complex ecological systems, scientists use several classification 

techniques (or taxonomies) to organize animals into groups.  There are many ways to classify 

organisms, and taxonomies can be applied to marine animals, plants, ecosystems, or even 

household items. In this activity, students will attempt to classify pantry food items into groups 

based on different characteristics.  

We see food organized by aisles in the grocery store, or on certain shelves in our 

refrigerators.  How do we determine where different foods belong or which foods are related? For 

example, a student may classify a container of beans by color or size of the beans, or the color or 

size of the packaging. Each individual item may differ because of its brand, flavor, or 

characteristics. Determining these factors is part of the identification of the product. By 

categorizing pantry items in this exercise, students will get their first experience in conceptualizing 

the taxonomy of ocean life in its incredible variability. 

 

Items needed 

Have students bring in several non-perishable food pantry items to school. These items can 

be anything in the pantry (cans, tea bags, jars, etc.). *Bonus: Food may be donated afterward!  

 

Procedure 

1. Students should brainstorm on general categories that would diversify the items as a class. 

List at least 10 categories. 

2. Have students decide on 2 categories. One based on Morphology (how it looks) and the 

other based on Function (what it’s used for). 

3. Divide the class into even groups of 2 or 4 and distribute the pantry items evenly. 

4. Categorize pantry items by Morphology. 

5. Take note on some of the ways physical characteristics are used in classification. 

6. Categorize pantry items by Function. 

7. Take note of the variability between groups and compare and contrast their results. 

8. Review the themes of biodiversity and concepts behind classification like species richness 

and evenness. 
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Expected Results 

Below is an example of how students might separate a hypothetical collection including: 

• Can of baked beans 

• Can of vegetarian baked beans 

• Box of dry, uncooked beans 

• Box of macaroni 

• Box of spaghetti 

• Bag of flour 

 

By organizing by Morphology (how the items look), the items could be sorted according to 

container (bag, box or can).  The students could alternatively use the color of the container (red or 

blue containers) or the color of the food itself (brown beans, white flour).  When organizing by 

Function, the students could separate the type of foods by starch (pasta and flour) and vegetables 

(beans). Another group of students might separate the food based on whether it is ready to eat (the 

cooked beans or the raw pasta and flour). Students should be able to explain their rationale for 

classifying their foods in a certain way. The field of Systematics (the branch of biology that deals 

with classification) is constantly changing as scientists learn more about the animals they are 

trying to designate, and it is important to recognize that there are many ways to examine the 

biodiversity of an environment.    
 

What to expect during the field trip day 

 During your field trip day to HIMB, you are going to take part in a monitoring survey of 

Kāne‘ohe Bay using modified ARMS. In the lab, you will examine ARMS that have been 

deployed in different locations around Moku O Lo‘e and systematically collect biodiversity 

measurements of mobile and sessile animals found in and around the ARMS plates.  Once the data 

is collected, you will add your data to an on-going online database and contribute to a multi-year 

study of biodiversity in Kāne‘ohe Bay. 
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Part II: Field trip day at HIMB 

 

 When the class arrives at HIMB, student teams of 4 will be assigned a location from which 

the ARMS were recovered. Each team may visit the ARMS deployment sites to take 

measurements of the environment, or will be given previously measured environmental 

parameters. In the classroom, students will process the ARMS units following protocols below.  
 

Materials to bring to class 

● Writing utensil 

● Paper/Notebook 

 

Tools & Materials available 

● Gloves 

● Camera 

● Wire cutter 

● Trays 

● Buckets 

● Zip ties 

● Waterproof Plate Identification Labels 

● 2000 g Scale 

● Laptop with Microsoft Excel 

 

Lab Procedure 

Caution: 

● Always keep the plates submerged in seawater as much as possible.  

● Be careful to wear gloves and DO NOT touch the ARMS plates with your bare hands.  

 

(Optional) Visiting the ARMS deployment sites  

Measure and log the environmental ARMS information on your reporting sheet (ARMS ID#, date, 

table#, weather conditions, water temperature, salinity, pH, weather conditions) 

 

Assign roles at each table  

Person 1:  Disassemble the ARMS, examine the top of plate for organisms, and weigh the plate 

Person 2: Take picture of the top and bottom of each plate with the picture taking stand 

Person 3:  Examine the bottom of plate, and re-assemble the ARMS unit 

Person 4:  Log organisms on the Biodiversity Reporting Sheet 

 

TASK 1. Disassemble the ARMS unit 

1. Put on personal protective equipment 

2. Use a wire cutter to cut the cable ties, keeping the plates submerged in seawater. 

3. Observe the organisms on the top plate and tell Person 4 to log on the Reporting Sheet 

 

TASK 2. Weigh the ARMS unit 
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4. First, zero the scale with the foil tray on top. Then, place 1 plate on the tray. Tell Person 4 

the weight (in grams) to be logged on the Reporting Sheet.  

5. Transfer the weighed plate to the photo-capture station. Continue to weigh the other plates. 

 

TASK 3. Fill out the Reporting Sheet 

6. Log the date, school, and ARMS ID, and the weight of each plate on the Reporting Sheet. 

 
7. Identify each organism by its common name and genus and species if available. Use 

Appendix B (Taxonomy ID Guide) and Identification books in class to identify organisms. 

Then, log the number of each species under its corresponding Plate # and side. 

 
 

TASK 4. Take pictures of the ARMS plates 

8. Place only one plate on the photo-capture tray at a time and make sure that it is submerged 

in water. Be sure to place the plate at a specific orientation each time (extra hole on one 

corner must be on the top left corner).  

 
 

9. Place the waterproof labels on the tray and match the plate number and side of the plate 

with corresponding Plate ID labels (e.g. P1, TOP) 

Hole on left corner 
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10. Place the camera on the metal stand, and take a picture making sure to keep the camera 

horizontal and flush with stand.  

11. Take pictures of the top and bottom of each plates (Top first, Bottom second). Be sure to 

include the correct Plate ID labels for each side of each plate.  

12. After taking a picture of both sides of the plate, hand the plate to Person 3 to be placed into 

a container filled with seawater for reassembly.  

 

TASK 6. Re-assemble the ARMS unit 

13. Re-assemble the plates, making sure to put them back in 

the same orientation (start with the TOP plate 1 facing 

down on the bottom of the plastic container, and keeping 

the holes aligned).  

14. Use cable ties to fasten the plates together. Keep the 

plates submerged in water as much as possible. 

 

 

 

 

 

 

 

 

Biodiversity Analysis 

Exploring the data through biodiversity metrics   

● After entering the data obtained from ARMS, you can explore the following biodiversity 

metrics auto-calculated in the Reporting Sheet:  

○ Species Richness (R): How many different types of organisms (species) are in your 

ARMS community? 

○ Species Proportion (Pi): What percentage of the community are specific species? 

○ Community Diversity (D): A number defining how diverse a community is. 0 = no 

diversity, and 1 = infinite diversity.  

○ Species Evenness (E): A number defining how evenly distributed a community is.   

0 = no evenness, and 1 = completely even.  

 

Formulate hypotheses  

● Based on the data and biodiversity metrics, generate hypotheses about the communities 

found in the ARMS units around Moku o Lo‘e. Use the following Guiding Questions for 

assistance. Use the IF … THEN … BECAUSE format.  

 

 

Guiding questions: 
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Below are a series of questions which will help to give you ideas about different hypotheses 

generated from your experience at HIMB. Read them carefully, and think about what question 

you’d like to address (hypothesis) and the experiment you’d like to conduct (method) if you were 

to examine the ARMS again. 
 

1. What environmental (e.g., light, temperature, salinity) factors might inhibit or promote 

cryptofauna growth and survivorship? 

2. Based on how the plates change over time, would newer or older ARMS units have 

different species richness or abundance of cryptofauna? 

3. What factors are species competing for on the reef?  

4. What environmental conditions might affect the biodiversity (species richness, abundance, 

and evenness) found on ARMS units at different sites around Moku o Lo’e? 

5. Would recent weather events affect what types of animals you will find? 

6. Take a look at the database (if available) to see what sort of organisms were found in the 

ARMS that you are assigned. Will the species richness increase or decrease compared to 

the last measurement? 

Example hypotheses: 

1. If an ARMS is deployed for 3 months, then that unit will have higher species richness and 

community diversity than an ARMS that has been deployed for 1 month because it had 

longer time for organisms to settle. 

2. If an ARMS is deployed at Poacher’s Channel, then that unit will have lower species 

richness than an ARMS deployed at the Point Lab because sedimentation from mangroves 

at Poacher’s Channel will cause turbidity and prevent organisms that like light from settling 

in the plates.  
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Part III: Post-activities back in the classroom  

 

Step-by-step analysis 

Begin class with a general discussion of your experience at HIMB. Were you prepared for 

the lab exercise and able to complete the activity? Did you enjoy your time there? Now begin to 

discuss the subject matter:  

     

A) What was surprising about the results you found?  

B) What did you think about the biodiversity metrics and how they can be used for future 

studies? 

C) Do your findings influence the way you view the ocean?  Did this activity make you more 

aware of the importance of biodiversity to marine ecosystems?  

 

Lab report  

For your laboratory exercise at HIMB, you will be expected to eventually produce an in-

depth laboratory report including the following independent sections: 

  

·  Title: summarize the entire experiment in several words. 

  

·  Introduction: in one half to three-quarters of a page describe the subject of biodiversity, what its 

effects on coral reefs might be, and why we should care. 

  

·  Hypothesis: based on your background knowledge of biodiversity and the information about 

what tools are available in the lab at HIMB, describe the hypothesis and predictions you tested. 

  

·  Materials and Methods: develop and describe, in detail, the experiment you conducted to test 

your hypothesis; include all of the materials you used to complete it as well. 

  

·  Results: compile your data and express them visually and where appropriate in graphs, tables, or 

figures. 

  

·  Discussion: analyze your data in essay form; discuss the results, emphasize what did and didn’t 

work, and propose a new experiment or changes to your original experiment which may help 

explain the results. 

  

·  Conclusion: in a paragraph or so, summarize your results and make concise conclusions about 

them; also include a sentence or two conveying your general conclusions about your results in the 

context of global warming and ocean acidification. 
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Appendix A: Relevant Next Generation Science Standards 

 

Performance Expectations: 

HS-LS2-6 Ecosystems: Interactions, Energy, and Dynamics 

● Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain relatively 

consistent numbers and types of organisms in stable conditions, but changing conditions may result in a new 

ecosystem. 

HS-LS2-7 Ecosystems: Interactions, Energy, and Dynamics 

● Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and 

biodiversity.* 

HS-LS4-4 Biological Evolution: Unity and Diversity 

● Construct an explanation based on evidence for how natural selection leads to adaptation of populations. 

 

Science and Engineering Practices: 
Scientific Knowledge is Open to Revision in Light of New Evidence 

● Most scientific knowledge is quite durable, but is, in principle, subject to change based on new evidence 

and/or reinterpretation of existing evidence. 
Engaging in Argument from Evidence 

● Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using appropriate 

and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the 

natural and designed world(s). Arguments may also come from current scientific or historical episodes in 

science. 

● Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to determine 

the merits of arguments. 
Planning and Carrying Out Investigations 

● Planning and carrying out in 9-12 builds on K-8 experiences and progresses to include investigations that 

provide evidence for and test conceptual, mathematical, physical, and empirical models. 

● Plan and conduct an investigation individually and collaboratively to produce data to serve as the basis for 

evidence, and in the design: decide on types, how much, and accuracy of data needed to produce reliable 

measurements and consider limitations on the precision of the data (e.g., number of trials, cost, risk, time), 

and refine the design accordingly. 
Scientific Investigations Use a Variety of Methods (Nature of Science) 

● Scientific inquiry is characterized by a common set of values that include: logical thinking, precision, open-

mindedness, objectivity, skepticism, replicability of results, and honest and ethical reporting of findings. 
Analyzing and Interpreting Data 

● Analyzing data in 9–12 builds on K–8 experiences and progresses to introducing more detailed statistical 

analysis, the comparison of data sets for consistency, and the use of models to generate and analyze data. 

● Apply concepts of statistics and probability (including determining function fits to data, slope, intercept, and 

correlation coefficient for linear fits) to scientific and engineering questions and problems, using digital tools 

when feasible. 
Obtaining, Evaluating, and Communicating Information 

● Obtaining, evaluating, and communicating information in 9–12 builds on K–8 experiences and progresses to 

evaluating the validity and reliability of the claims, methods, and designs. 

● Communicate scientific information (e.g., about phenomena and/or the process of development and the 

design and performance of a proposed process or system) in multiple formats (including orally, graphically, 

textually, and mathematically). 

 

Disciplinary Core Ideas: 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 

● A complex set of interactions within an ecosystem can keep its numbers and types of organisms relatively 

constant over long periods of time under stable conditions. If a modest biological or physical disturbance to 

an ecosystem occurs, it may return to its more or less original status (i.e., the ecosystem is resilient), as 

opposed to becoming a very different ecosystem. Extreme fluctuations in conditions or the size of any 

http://www.nextgenscience.org/pe/hs-ls2-6-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls2-7-ecosystems-interactions-energy-and-dynamics
http://www.nextgenscience.org/pe/hs-ls4-4-biological-evolution-unity-and-diversity
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
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population, however, can challenge the functioning of ecosystems in terms of resources and habitat 

availability. 

 
LS4.D: Biodiversity and Humans 

● Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of species 

(extinction).  

● Humans depend on the living world for the resources and other benefits provided by biodiversity. But human 

activity is also having adverse impacts on biodiversity through overpopulation, overexploitation, habitat 

destruction, pollution, introduction of invasive species, and climate change. Thus sustaining biodiversity so 

that ecosystem functioning and productivity are maintained is essential to supporting and enhancing life on 

Earth. Sustaining biodiversity also aids humanity by preserving landscapes of recreational or inspirational 

value.  

 

Crosscutting Concepts: 

Stability and Change 

● Much of science deals with constructing explanations of how things change and how they remain stable. 
Cause and Effect 

● Empirical evidence is required to differentiate between cause and correlation and make claims about specific 

causes and effects. 

 

Common Core State Standards Connections: 

ELA/Literacy 

RST.11-12.1: Cite specific textual evidence to support analysis of science and technical texts, attending to important 

distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS2-2) 

WHST.9-12.2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/ 

experiments, or technical processes. (HS-LS2-2) 

  

Mathematics 

MP.2: Reason abstractly and quantitatively. (HS-LS2-2 

HSN.Q.A.3: Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-

LS2-2) 

RST.11-12.7: Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., 

quantitative data, video, multimedia) in order to address a question or solve a problem. (HS-LS2-6) 

WHST.9-12.7: Conduct short as well as more sustained research projects to answer a question (including a self-

generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources 

on the subject, demonstrating understanding of the subject under investigation. (HS-LS2-7) 

WHST.9-12.9: Draw evidence from informational texts to support analysis, reflection, and research. (HS-LS4-4) 

 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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Appendix B: Cryptofauna Taxonomy ID Guide  

*Use books in classroom and http://www.marinelifephotography.com/ to help you identify 

the organisms found in your ARMS 

Phylum Genus/Species 
Annelida (segmented worms) 

 
Fire worm (Hermodice) 

Arthropoda (crabs, shrimp) 

 
Snapping shrimp (Alpheidae) 

Bryozoa 

 
Pink bryozoan 

Cnidaria (corals, anemones) 

 
Glass anemone (Aiptasia pulchella) 

Echinodermata (urchins, brittle stars) 

 
Reticulated brittle star (Ophionereis reticula) 

Mollusca (clams, snails) 

 
File clam (Limaria keohea) 

http://www.marinelifephotography.com/
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Nemertea (ribbon worms) 

 
Banded ribbon worm (Baseodiscus cingulatus) 

Platyhelminthes (flatworm) 

 
Goldrim flatworm (Pseudoceros paralaticlavus) 

Porifera (sponges) 

 
Red sponge (Mycales armata) 

Sipuncula (peanut worm) 

 
Sipunculid (Siphonosoma spp.) 

Urochordata (tunicates, sea squirts) 

 
Sand Tunicate (Eudistoma spp.) 

Vertebrata (fish) 

 
Bullethead blenny (Blenniella gibbifrons) 

 


