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Hafa Adai, my name is
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INTRODUCTIONS 
What’s your favorite marine activity? 



Agenda

• Marine Preserves
• Coral Reefs & Their Threats
• Overview of Piti-Asan watershed
• Ridge-to-Reef Conservation
• Survey Methods
• Monitoring Exercises
• In-Water Training



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 



History of MPAs

1986
Decline in 
Fisheries

1990
Proposal for Marine 

Preserves

1997
Legislation passed on 
5 permanent preserves

2001
Full Enforcement 

Begins

1993  
1st hearing of 3

1995
2nd hearing of 3

NOAA
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1986:	DAWR notices decline in fisheries 
1990:	Proposal for marine preserves, government review
Goal: Delineate 20% of shoreline – 5 permanent, 4 rotating 

1993: 	1st Set of 3 Hearings (971 against, 60  for)  
		Reduced to 5 permanent preserves

1995: 	2nd Set of 3 Hearings ( 2981 for, 41 against) 
		Exchanged Anae Island for Achang Reef Flat

1997: 	Legislation passed to create 5 permanent preserves

2001:	Full Enforcement Begins

Ask participants “how do you know it’s a preserve?”  
“The Marine Preserve signs”
“Have you ever read them before?”

Photo: Brian McMorrow
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Map: Guam Marine Preserves website <http://www.marinepreserves.com/MarinePreserves.html>
Photo: Piti Bomb Holes MPA <http://www.guammarinelab.com/coastal.atlas/htm/Bathy.htm>
Photo: Sasa Bay MPA, Dave Burdick <http://uscdiving.wordpress.com/2012/05/10/human-impacts-on-mangrove-forests/>
Photo: Achang Reef MPA<http://www.guammarinelab.com/coastal.atlas/htm/Bathy.htm>
Photo: Pati Point, Tim Rokc <http://timrock.photoshelter.com/image/I0000.hbOlLa2tpY>
Photo:  Tumon Bay Marine Preserve, John Jocson <http://www.guamreeflife.com/images/organisms/fullsize/reefcons/tumon_bay_full1.jpg>
Burdick, David R. 2006. Guam Coastal Atlas Web Site. University of Guam Marine Laboratory, Multimedia Publication No. 4. URL: http://www.uog.edu/marinelab/coastal.atlas/

Criteria for MPA
Ask “Do you know which marine preserve this is?”




Habitats
• Reef Flat
• Seagrass
• Mixed Coral Stands
• Staghorn Thickets
• Soft Coral
• Sand
• Coral Rubble
• Pavement/Algae

• Reef Margin
• Coral
• Channels

• Fore Reef
• Coral
• Pavement/Algae
• Sand
• Channels

Burdick 2006
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Burdick, David R. 2006. Guam Coastal Atlas Web Site. University of Guam Marine Laboratory, Multimedia Publication No. 4. URL: http://www.uog.edu/marinelab/coastal.atlas/


RED AREA: represents highest coral coverage in within the MPA
Orange Area: represents other concentrated areas of corals
Map represents the diversity of various important habitats along the reefs.  

MOST UNIQUE NOTES
Piti Bomb Holes Marine Preserve is located in Piti Bay on the west coast of Guam, just north of Apra Harbor. It is a shallow lagoon complex that resembles a barrier reef system. Fringing reefs surrounding Piti Bay keep the water very calm. 
The Piti Bay habitat is unique in Guam and one of the most diverse in all of Micronesia. Within the preserve, percolation pits are found at depths of about 25 feet (7.6 meters) where freshwater enters the reef flat. 
Several underwater canyons, white sand-filled depressions, and healthy hard coral colonies can be seen starting in 6 feet (1.8 meters) of water. 
There are sea-grass beds in shallow water that provide habitat for juvenile fishes. Colonies of soft corals and sea anemones can be observed at depths as shallow as 3-4 feet (0.9-1.22 meters). Sea turtles and marine mammals are also found within the shallows of the preserve.
CONNECT WITH MONITORING: “Your monitoring surveys will help with management of these areas; it’s important to be aware of reef ecosystems since the livelihood of our fish depend on it.”

LESS DEVELOPED WATERSHEDS




CORALS! 

What are corals?

Why are coral 
reefs important?

How do they 
survive and grow?
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What are corals?
Animal, cousin of the jellyfish

Corals need:
Warm waters (70-85°F)
Clear waters (to get plenty of sunlight for zooxanthellae)
Need salt water
Need hard substrate (Guam’s sands on top of limestone)
Presence of species that control macroalgae (sea urchins, filter feeders)

Why are coral reefs important to us?
Protect our coasts from storm events, rising sea levels
Culture/ Tradition - Lifestyle
Home to over 5,000 marine species
Food source
Jobs – Tourism industry



Coral Polyp

Individual Corals

Colonies
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Diverse coral reefs = healthy and diverse marine life



OverfishingRecreational 
Impacts

Coral 
Bleaching   
& Disease

Land-based 
Sources of 
Pollution

Lack of Public 
Awareness

Fish, 
Invertebrates, 
Turtles, etc.

Corals Algae

People Can Disturb The Balance…
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Coral reefs provide fish, invertebrates, and marine mammals with food and shelter.  Corals have symbiotic relationships with algae – zooxanthellae.  They also compete with other algae for space on reef flats.  

Humans continue to affect these coral reef ecosystems disturbing the delicate balance.  

Lack of public awareness lies in the fact that many local residents, tourists, and any recreational users don’t realize that humans do impact this balance, directly AND indirectly.  With increased awareness, people will be more mindful of how their recreational activities may negatively impact coral reef habitat.  
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Burdick et al. 2008
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Land-based sources of pollution: High rates of erosion, wildfires, sedimentation (sedimentation plumes)
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Corals smothered by sediments.



Burdick et al. 2008
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Recreational impacts to Coral Reefs
Emphasize REEF ETIQUETTE




Photo by D. Burdick
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Algae overgrowth – outcompete corals for space
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Marine debris – nets 



How do we deal?

Let’s continue to
work on…

• Join beach clean-ups

• Participate in tree plantings

• Practice reef etiquette
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By eliminating and minimizing these threats, we make the reef more resilient to combat other threats – climate change.  

For example, lessening the amount of sedimentation will help corals spend less time trying to remove it and more time to develop strong skeletons.  



Ridge-to-Reef Approach

• “BIG PICTURE” Approach to Conservation

• Traces land-based pollution to marine 
resources from the mountain ridge to our 
coral reefs 

• Collective conservation efforts  to address 
source of land-based pollution
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Talk about some of the conservation projects:  tree planting at masso reservoir, cleaning out invasive algae(Piti)
Considering all factors from the “Ridge” to the “Reef” that affect our marine resources
 The Humatak Project: sediment socks in highly eroded areas, native tree planting , to be followed up with monitoring



What is a Watershed?

• Waters journey from the top of a mountain 
ridge through rivers and finally to its ocean 
outlet

Piti-Asan Watershed border

Piti Bomb Holes MPA 

Rivers/ Tributaries

MASSO

ASAN

TAGUAG

MATGUE
Coastal 

Development

Erosion

Residential 
Areas

GCMP
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Image illustrates Piti-Asan watershed in context to Piti Bomb Holes Marine Preserve 

Rather than just considering what’s coming out of rivers, we trace where it comes from.
How can we reduce these sources of pollution threatening our coral reefs? 

Image provided by David Burdick at Guam Coastal Management Program
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Discuss Piti-Asan watershed borders: Piti watershed begins right after Santos Memorial Park to Asan Beach Park along the left side Asan watershed ends right before Governor’s Complex (Adelup).
Point out 4 rivers 





Piti-Asan Restoration Projects

Water
Quality

Monitoring  

Tree Planting

Dredging out & 
Restocking

Stream Bank
Stabilization
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Restocking: umatang & eels, habitat for moorish hen
 Native Species restoration
 Removing invasive algae 

WERI monitoring
- Rainfall
 Stream flow
 Water Quality (rivers)
- Part of Masso Restoration 
Project
 Curb erosion/ sedimentation
- Vegetative soil added
- Decrease runoff
 Facility Improvement
 (Santos Memorial Park)




Why monitor 
coral reefs?

NOAA
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Stewardship of Marine Resources
	- Data that you collect can be useful for local reef managers to make decisions
	- see if upland watershed projects are working
	- more community input on management decisions

Community Building
 United community w/ clear objective
Active way for community to be involved in conservation process
Spread awareness of importance of managing natural resources & how they all interconnect
Faster natural resource management process and reports delivered to public 



Benthic Monitoring
Benthic Cover Survey

What’s on the sea bottom?

• Transect tape
• ½ m Quadrat
• Benthic Data sheet
• Clipboard & pencil
• Snorkel gear

Materials

Includes:
– Sand
– Algae
– Corals
– Rubble
– Rock
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benthic organism (benthos) - an organism whose habitat is on or near the bottom of a stream, lake, or ocean 
Monitoring benthic communities



Procedure

1. Assign teams to transects (25m/team)

2. Place quadrat along side measuring tape

3. Record benthic cover under each point of 
quadrat (6 Benthic ID)

4. Move to next meter – Do on both sides



25m

1 2

3 4

5 6

Benthic Monitoring w/ Quadrats

1m

2m
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Animation of benthic monitoring
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Guam Community Coral Reef Monitoring 
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Enhalus acoroides Halodule uninervis
Halophila minor

Sand Turf Algae Rubble

Crustose coralline sp.Hydrolithon reinboldii

Guam Community Coral Reef Monitoring 



CORALS
Benthic Cover

©guamreeflife.com
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Goniopora sp.

Acropora muricata Acropora quelchiiAcropora sp.

Gonipora sp.

Porites lobata.Porites rusPorites cylindrica
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Benthic datasheet



Exercise 1

NOAA
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Visual exercise – Can you ID benthic cover under each point?



NOAA
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Quadrat photos – identify species for 6 points



NOAA
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Quadrat – 6 Benthic ID 
“What’s under each point?”



NOAA
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Common to get these types of transects
Your quadrat transects won’t always have coral or algae
 It’s still important to accurately ID benthic cover!



On to Macro Invertebrates!

What’s a macro-
invertebrate?

Animals without backbones; 
large enough to see in plain 
view

Why are they important?
• Help keep the beach clean

• Key indicators of reef health
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Why are they important? 
Filter feeders that feed on organic material from decomposed organisms and fecal matter from fish.  
Presence/abundance affects substrate quality

From Coral Reef Status Report:  
Large presence of sea urchins
 COTS epidemic (heavy coral mortality – eat corals) 




Macro Invertebrate Monitoring
Macro Invertebrate 

Surveys

• Transect tape
• PVC Pipes (1m)
• Field Guide
• Data sheet& 

clipboard
• Snorkel gear

Materials

Includes:
– Sea Cucumbers
– Sea stars
– Sea urchins
– Mollusks



Monitoring Macro-invertebrates
1. Determine transect area (25x2m)

2. One team to each transect 

3. From beginning of transect tape, swim along side holding out 
1m PVC pipe

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

5. Record counts on data sheet
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Octopus cyaneaLambis lambis

Charonia tritonus Tridacna crocea

Conus spp.

!

!

Guam Community Coral Reef Monitoring 
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Discuss most common, where they can be found
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Macroinvertebrate datasheet



Belt Transects

1m

25m
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Animation of macroinvertebrate monitoring



Paulay

Paulay

Paulay



NOAA
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Bohadschia argus camouflaged by padina.  



NOAA
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Make sure you examine nooks and crevices during macroinvertebrate monitoring surveys. 
Not always in plain view.  

Macroinvertebrates often burrow and hide in coral heads, under rocks, or camouflaged by algae.




In-water Training

©guamreeflife.com

Complete one benthic and one macro-
invertebrate survey for each of 2 
monitoring sites
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Public Reports for community
Public awareness of marine resources will increase
Best way for people to care about marine resources is to KNOW about it

Compliments watershed conservation efforts:
Best way for watershed restoration to be most effective



Si Yu’os Ma’ase!
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