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ALTERNATIVE APPROACHES TO MANGROVE
RESTORATION/REHABILITATION

Ecological Mangrove R/R (EMR) versus Planting Only (Brown and 
Lewis 2006, Brown et al. 2014, Lewis 2000, 2005, 2009, Lewis and 

Brown 2014)
1. Understand Autecology and 

Community Ecology
2. Understand Normal 

Hydrology of Mangroves
3.  Assess Modifications to 

Hydrology or Added 
Stress?

4.  Select  the Restoration Site
5. Restore or Create Normal 

Hydrology, or Remove or 
Reduce Stress

6. Plant Mangroves Only As 
Needed

1. Build a Nursery, Grow 
Mangrove Seedlings and  
Plant Mangroves
(GARDENING)

SUCCESS ! FAILURE**#!!*





40 Species of Mangroves are common 
in the Mangrove Forests of Thailand 

and Indonesia





Area Measurements
• 13.7 million ha of mangroves worldwide (2000) 
• Approximately a 50% loss from historic coverage (37 

million ha)(WRI 1996)
• Continued  ~1% loss per year (150,000 ha/yr)
• 1,372,800 ha of active shrimp aquaculture ponds 

(1996) = 7.6% of the historic loss if all are in former 
mangroves

• Abandoned (disused) ponds = ?
• Lewis best estimate = 400,000 – 600,000 ha  

in 2016















USD$9813/ha (Barbier
et al 2011)



Elevation "A"

Elevation "B"









“Strategic Breaching”



“Strategic Breaching”

USD$100-1000/ha







VERY IMPORTANT: Breaches are NOT placed randomly. They are 
STRATEGICALLY placed, and while larger rather than smaller, MORE 

are not BETTER. Why is that important?





Tiwoho

Tanakeke Island











Local Community Breaching Dike Walls of Abandoned Shrimp 
Aquaculture Pond, North Sulawesi, Indonesia



Restored Abandoned Shrimp Aquaculture Pond, Tiwoho, North Sulawesi, 
Indonesia, 2005, One Year After Restoration, 



Restored Abandoned Shrimp Aquaculture Pond, Tiwoho, North Sulawesi, 
Indonesia, 2010, Six Years After Restoration, 



TANAKEKE ISLAND, SOUTH SULEWASI



1100 ha of Mangroves Converted to Ponds







Community Based Ecological Mangrove R/R (CBEMR) 
Tanakeke Island, Sulawesi, Indonesia (Brown et al 2014, 

download # 85)







Gorontalo – 7,000 ha of Pond 
Restoration Planned



10 AUG 94

This is the result of a “mangrove heart attack” !







FRUIT FARM CREEK, COLLIER COUNTY, FLORIDA



May 28, 2012



Rookery Bay Fruit Farm Creek Proposed Restoration Site – January 21, 2011



Rookery Bay Fruit Farm Creek Proposed Restoration Site – January 21, 2011

This is the result of a “mangrove heart 
attack” !



Total Project Area (Phases 1 And 2) = 64 
acres of dead mangroves and 161 acres 
of stressed mangroves = 225 acres



HOBO Water Level Logger  
(1" X 6 ") 

www.onsetcomp.com











Construction Phase 1A September 1, 2012



September	2,	2012 September	20,	2013

September	28,	2014 September	16,	2015



Potential Phase 3 
Project Area of800 
Acres – Large 
Scale Die-off 
Prevented 
(Conservation) by 
Phases 1-2FFC PHASE 3 PROJECT AREA











Beggiatoa







Lewis et al. 2016 Mar. Poll. Bull. Download #100



Lewis et al. 2016 Mar. Poll. Bull. Download #100

PREEMPTIVE REHABILITATION



From Marchio et al. 2016 download # 504



Today We Announce the Establishment of 
a Mangrove Forest R/R/A Catalogue and 

Registry to Provide Easier Access to 
Reports and Documentation on Previous 

Attempts to Restore Mangroves


