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Starting at Fouha Bay, where our ancestors tell us 
civilization began, we are committed to reviving 
the once fruitful watersheds, vibrant coral reefs, 
and abundant fisheries of Guam.
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Traditionally the community knows what should be there.
Fish were smaller at village fiestas year after year.

After reaching out to the village mayor who in turn reached out to the University of Guam Marine Lab, it was determined that poor-land use practices were diminishing the water quality of the bay, degrading coral reefs which are essential fish habitat. 



1970 Agat-Umatac Road
Bart Lawrence Collection

David Burdick



Bart Lawrence Collection

John Jocson
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Prior to road construction in 1978 155 species in 46 genera  Only 92 species in 2004.



R. Gavenda, USDA-NRCS-PIA



AFTER rain

J. Lawrence, USDA-NRCS-PIA

BEFORE rain
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This is what it looks like when sediment deposits onto Fouha Bay.
Sedimentation on coral reefs causes both outright mortality of coral and sub-lethal effects that can reduce resilience, fecundity, and resistance to disease.
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Community strategy that was developed that can serve as a model for other island communities
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COMMUNITY
meetings 
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A very important opportunity for community to share their experience of changes in their environment over time.  Important insights.
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DOWNHILL

SEDIMENT
filter socks
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The research tested the effectiveness of 2 watershed restoration tools: sediment filter socks

The southern half of Guam is comprised of highly erodible volcanic clay soils.  
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Figure not to scale.
92 trees planted in Tree Plot (11 rows, 10 trees each).  Mostly Acacia auriculiformes (non native).  Others were native trees, most of which did not survive.  About 100 other trees were planted in the Sock Plot area.    
About 
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92 trees planted in Tree Plot (11 rows, 10 trees each).  Mostly Acacia auriculiformes (non native).  Others were native trees, most of which did not survive.  About 100 other trees were planted in the Sock Plot area.    
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Figure not to scale.
92 trees planted in Tree Plot (11 rows, 10 trees each).  Mostly Acacia auriculiformes (non native).  Others were native trees, most of which did not survive.  About 100 other trees were planted in the Sock Plot area.    
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Bay surface area= .0299km2

The reason it is believed that sedimentation is the primary driver of the coral community, and not fresh water input is for 2 reasons:
Previous studies show freshwater stays within the first 1m during calm weather. 
Randall and Birkeland (1978) documented 4 coral species at the head of the bay where sediment impacts should be greatest. Not seen in studies since then.
A well-mixed bay and there are no spatial differences in temp and nutrients 

More diversity in both species and morphologies of species.
Improved ecosystem= higher quality habitat for fish and invertebrate organisms.  

Sediment Load: 1,714 tons/year (Rongo, 2004 modeled data)
Ford F-150 Regular Cab (5.5 ft styleside) Cargo Box Volume: 52.8 cu ft = 1.495 m3 
Bulk density of soil: 1410 kg/m3
 1,714,000kg / 1410 kg m-3 = 1215.6m3
 1215.6m3 / 1.495 m3 = 813 pickup loads
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Minton 2015: Reduction in sedimentation could result in a shift of assemblages toward the head of the bay, increasing coral richness, abundance, and cover in severely impacted areas.  Morphologically diverse  

Because sedimentation rate is logarithmic and not linear, a large reduction in sedimentation rate will be required to shift this ecosystem to bring the whole bay under moderate sedimentation stress.   The majority of coarse sediments settles out within the first x meters of shore
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11 thousand trees

Shelton AJ, Richmond RH (2016) Watershed restoration as a tool for 
improving coral reef resilience against climate change and other human 
impacts. Estuarine, Coastal and Shelf Science, in press
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412 F-150 pick up trucks of mulch

V= 3.14x4in (radius of sock) x 19km
V of pick up bed is 1.495m^3

19km = 62,336ft
cost of filled sock installed = $1.25/ft
= $77,920
 
$3 per tree seedling
11,000 trees x $3
=$33,000

=$110,920



4.3 years
sediment

residence time
Wolanski et al. (2003)
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Residence time of riverine fine sediment in Fouha Bay was estimated to be 4.3 years in Wolanski et al. 2003.
Currently, large rain events flood sediment into Fouha Bay 10 times per year, while storm-driven swells flush out a portion of that sediment only 2-5 times per year. 
If input is controlled, the current accumulation within the bay could flush out in the next few years.  
In the absence of additional input, the sediment could flush out after 30 days of typhoon driven swell.   
If we can control the input of sediment, natural processes will clean out the existing sediment.  The fine particles are easily resuspendable and will flush out during wave action. 





Mud Flows
Pilaa, Kaua
Nov. 2001

KAUA`I, Hawai`i
2001 impacts
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There are examples that when sedimentation stress is removed, coral reefs are resilient and do recover from impacts.



Kukuiula Kauai

CORAL
colonies doubled

after series of 
high surf events
Jokiel and Brown (2004)



KAHO`OLAWE, Hawai`i
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Over 25,000 goats removed



REEF RECOVERY
after removal of 

>25,000 goats
Jokiel et al. (1995)
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Old coral structures were exposed as the sediment was washed out and new recruits were present.



AIRAI BAY, Palau



PICRC

REEF 
RECOVERY

after mangrove 
clearing ban
Richmond et al. (2007)
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After 3 years, new coral colonies and coral regrowth on existing colonies was observed.   

Evidence that when stressors are removed, recovery can happen on its own.  Like this example in Palau when clearing of mangrove forests was stopped
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Based on the effectiveness of the two watershed tools determined in this study, the tools can be exported and used elsewhere in Guam in the
14 major southern watersheds

West Maui: Wahikuli, Honokowai, Kahana, Honokahua, Honolua



WMR2R

Alex Messina

Roberto Viqueira Rios

WEST MAUI, Hawai`i

FAGA`ALU, American Samoa

GUANICA, Puerto Rico
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West Maui: Wahikuli, Honokowai, Kahana, Honokahua, Honolua
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Center for Island Sustainability
UOG Green

AmeriCorps UOG
Western Pacific Coral Reef Initiative

UOG Environmental Biology



Dr. Austin Shelton 
shelton@triton.uog.edu
(671) 735-2142
www.humatakproject.org



REVIVING GUAM, one bay at a time

Austin Shelton, PhD 
University of Guam
shelton@triton.uog.edu
(671) 735-2142



RESTORATION challenges
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