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ECOHYDROLOGYECOHYDROLOGY



Duration of 

Flooding as a 

% of the 

Annual Tide 

Cycle?

<30%

Duration of 

Drying as a % 

of the Annual 

Tide Cycle?

>70%





ALTERNATIVE APPROACHES TO ECOLOGICAL 

MANGROVE RESTORATION (EMR v. GARDENING)

1. Understand the Autecology 
and Community Ecology of 
the Local Mangroves

2. Understand the Normal 
Hydrology of the Local 
Mangroves

3.  Assess Modifications to 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 
Mangroves and Plant 
Mangroves

(GARDENING)

SUCCESS ! FAILURE**#!!*





1. Sea Level: Rising Sea Level Condition

© 2007 Lewis Environmental Services, Inc.

Transgressive Shoreline



2. Sea Level: Rising Sea Level With Barrier

© 2007 Lewis Environmental Services, Inc.



3. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Peat Layer Increasing in Thickness

© 2007 Lewis Environmental Services, Inc.



4. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Peat Layer Increasing in Thickness

FRESHWATER 

INPUT

© 2007 Lewis Environmental Services, Inc.



5. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Freshwater Input:

1. Less SO4

2. Fe (iron) precipitates S

3. Both inorganic and 

organic sediment 

deposition

Peat Layer Increasing in Thickness (from deposition of leaves, etc., and growth of 

fine roots

FRESHWATER 

INPUT

© 2007 Lewis Environmental Services, Inc.

deposition



5. Sea Level: Rising Sea Level With Mangroves Keeping Pace

Freshwater Input:

1. Less SO4

2. Fe (iron) precipitates S

3. Both inorganic and 

organic sediment 

deposition

This only works if the mangroves 

are healthy!

Peat Layer Increasing in Thickness (from deposition of leaves, etc., and growth of 

fine roots

FRESHWATER 

INPUT

© 2007 Lewis Environmental Services, Inc.

deposition



10 AUG 94
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West Lake Mangrove 

Restoration Project, Ft. 

Lauderdale, FL, USA, 500 ha 

of hydrologic and major of hydrologic and major 

excavation methods of  

restoration, cost USD$6 

million and the design and 

development of the $1 

million  Anne Kolb 

Mangrove  Park and 

Environmental Education 

Center
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Time Zero – July 1989



90
Time Zero + 27 Months



91
Time Zero + 78 months- January 1996



March 5, 1997 (Time Zero + 128 months or 10.7 years
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Naples and Clam Bay

Marco Island 

and Fruit 

Farm Creek

Fort Myers and Sanibel Island

Everglades Wetland 

Research Park
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10 AUG 94

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



From Valentine-Rose and Lyman 2011



From Valentine-Rose and Lyman 2011











2000

2003



January 11, 2007



Naples and Clam Bay

Marco Island 

and Fruit 

Farm Creek

Fort Myers and Sanibel Island

Everglades Wetland 

Research Park





May 28, 2012



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

This is the result of another “mangrove 

heart attack” !
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HOBO Water Level Logger  (1" 

X 6 ") www.onsetcomp.com









Total Project Area (Phases 1 And 2) = 64 

acres of dead mangroves and 161 acres 

of stressed mangroves = 225 acres
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Giant's Camp Project




