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CORAL REEFS  

What are corals? 

Why are coral 
reefs important? 



Introduction to Guam’s coral reefs 

•   108 km2 (42 mi2) of shallow reef area 
within 0-3 miles; 110 km2 between 3-200 
miles 

•  Several different types of reefs on 
Guam:  fringing reefs, barrier reefs, patch 
reefs, submerged reefs, offshore banks 

• Over 5100 marine species; over 350 
species of coral, > 1000 reef-associated 
fish species 

• Possesses one of the most species-rich 
marine ecosystems of any U.S. 
jurisdiction 

Quickbird satellite imagery provided by DigitalGlobe 



What is a Coral? 

NOAA National Ocean Service 

Bob Richmond 

NOAA CRCP 



http://www.mol.gov.vu/environment-marine-posters.php 



Sensitive to Temperature 

Coral Bleaching 
86˚F / 30˚C  



Reprinted with permission from Bob Richmond 
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Simplified View of a Reef 

Fish, 
Invertebrates, 
Turtles, etc. 

Corals Algae 

•Structure 

•Protection 

•Food 

•Food 

•Structure 

•Protection 

Slow Growing Fast Growing 

Competition for Space 



Corals and Algae in a Reef Without 
Herbivores…. 

 (Hughes et al 2007) 



Corals and Algae in a Reef Without 
Herbivores…. 

 (Hughes et al 2007) 



 









Fish Jobs  

Scrapers/Small Excavators 

Large Excavators/Bioeroders Browsers 

Grazers/Detritivores 

Photos: Guamreeflife.com 



What’s missing? 

Fish, 
Invertebrates, 
Turtles, etc. 

Corals Algae 

•Structure 

•Protection 

•Food 

•Food 

•Structure 

•Protection 

Slow Growing Fast Growing 

Competition for Space 



Human Activities Alter this Balance 
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Ridge to Reef Approach 

            Piti-Asan Watershed border 

               Piti Bomb Holes MPA  

              Rivers/ Tributaries GCMP 



Burdick et al. 2008 

Constructionweekonline.com 

Wheelersoffroad.com 



Manell Watershed 



 

B. Tibbatts 
 





Rain Gardens Tree Planting 

GCMP ECC 



GCMP ECC 

Tree Planting 

Humatak Project Facebook  



Andersen.af.mil 

Beach and River 
Clean-Ups 



Humatakproject.org 

Spreading awareness 
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DAWR 

Dipity.com 
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PATI POINT 



TUMON BAY 



SASA BAY 



PITI BOMB HOLES 



ACHANG 



 
 
The purpose of the marine preserve is to protect, 
preserve, manage, and conserve aquatic life, habitat, 
and marine communities and ecosystems, and to 
 
 
by managing, regulating, restricting, or prohibiting 
activities to include, but not limited to, fishing, 
development, human uses.” 

 

§63116.1.  
Purpose of Marine Preserves 

ensure the health, welfare and integrity of marine 
resources for current and future generations  



L50 

Responsible 
Fishing 

• Take what you 
need 

• Don’t leave gear 
behind 

• Don’t take fish that 
are too small to 
reproduce – let 
them grow and 
make babies 
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Burdick et al. 2008 



Reef Etiquette 
• Watch where you step 

 
• Leave nothing behind 

 
 

• Take only pictures, leave 
only bubbles 
 

• Keep your distance 
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Ypao Beach, Aug. 2007  





How do we know we’re  
making a difference? 

NOAA 



Next Session 
• Monitoring Survey Methods 
• Marine Species ID 
• Practice Exercises 



Benthic Monitoring  
Benthic Cover Survey 

What’s on the sea bottom? 
 

• Transect tape 
• ½ m Quadrat 
• Benthic Datasheet 
• Field Guide 
• Clipboard & pencil 
• Snorkel gear 
• Camera & Housing 

 

Materials 

Includes: 
– Sand 
– Algae 
– Corals 
– Rubble 
– Rock 



Procedure 
1. Lay out 25m transect 

 
2. Attach weights to both ends of transect tape 

 
3. Place quadrat at 1m on RIGHT side of transect 

tape 
 

4. Record benthic cover under each intersecting 
point (6 Benthic ID) on datasheet 
 

5. Move to next meter 



 
 

VB  MQ  6/21/14   Merizo 



25m 

1 2 

3 4 

5 6 

Benthic Monitoring with ½ m Quadrats 

1m 

2m 

NOTE: Animation is not to scale 



 

NOAA 



 





CORALS 
Benthic Cover 

©guamreeflife.com 









On to Macroinvertebrates! 

 What’s a 
macroinvertebrate? 
 

 

 Animal without a backbone 
that are large enough to see 
in plain view 
 

  
 
Why are they important? 

 
 

-Help maintain water quality 
for coral reef ecosystem 
 

-Key indicators for reef health  



Macroinvertebrate Monitoring  
Macroinvertebrate 

Surveys 

• Transect tape 
• 1m Survey Rod 
• Field Guide 
• Datasheet& 

clipboard 
• Snorkel gear 
• Camera & Housing 

Materials 

Includes: 
– Sea cucumbers 
– Sea stars 
– Sea urchins 
– Giant clams 
– Snails 

 



Procedure 
1. Lay out transect tape (25 meters) 

 
2. Attach weights to both ends of transect tape 

 
3. Start at 0 meters, swim/walk along side holding out 

1m survey rod 
 

4. Count macroinvertebrates in transect 
-  Within 1m on either side of transect tape 
 

5. Record counts on datasheet 
 

6. Repeat on other side of transect tape 
 



MQ   VB                  6/21/14 
Merizo 







Macroinvertebrate Belt Transects 

1m 

25m 

NOTE: Animation is not to scale 



         MQ, VB      2/8/14 
      PITI-02 

Paulay  

Paulay  

Paulay  



NOAA 



NOAA 



In-Water Training 

©guamreeflife.com 

Saturday, August 16th 
10am-12pm 

Pago Bay, Yona 
 

Monitoring Surveys 
1:00 – 3:00pm 

Piti 
 
!   

Wear tabbies and swimwear.   
Don’t forget liability release form & 
water bottle! 



Si Yu’os Ma’ase! 
This program is supported through National Oceanic and 
Atmospheric Administration’s Coral Reef Conservation Program 
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