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Abstract. Mangrove forests are among the world’s most productive and carbon-rich
ecosystems. Despite growing understanding of factors controlling mangrove forest soil carbon
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12 SLR 1n Everglades NP 1s
Low projected to be about 25% greater
~10 H —Mtermediate-Low than the global average. The
5 —— Intermediate bullets below summarize four
° ~—— Intermediate-High scenarios for 2060.
j:{f' 8 High eThe I ow scenario projects a
o —— Extreme SLR increase of 0.9 feet by 2060.
e eThe Intermediate scenario
3 projects a SLR increase of 1.8
2 feet by 2060.
v 4 eThe High scenario projects a
ks SLR increase of 3.3 feet by 2060.
2 2 eThe Extreme scenario projects a
SLR increase of 4.0 feet by 2060.
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by mteractlons Wlth many other aspects of global change
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Warming temperatures
Restoration efforts: - -
Water management -

Fire oS

Invasive non-native species.

Coastal protection efforts.
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Mangrove adaptation to global change will require
rapid vegetation and soil development
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Mangrove creation efforts provide an opportunity
to measure the speed of ecosystem development
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Research Questions

e Ecosystem structure and function: how do
created mangrove forests compare to natural
mangrove forests?

e After mangrove forest creation: what is the rate
and trajectory of ecosystem development?

* How does the rate and trajectory of development
in created mangrove forests compare to other
created and restored wetlands?

 What do these results tell us about the adaptive
capacity of mangrove forests?
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Tampa Bay Wetland Loss and Restoration

Habitat Plan Focuses on

http://www.baysoundings.com
Lewis and Robison 1995
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Tampa Bay Habitat Restoration Projects ﬁj{,

POLK CO.

Active
W SWFWMD Acquired Parcels

SWFWMD Proposed Parcels
B TPA Bay Watershed Boundary

SARASOTA CO.

2. Apollo Beach

4. Ballast Point
5. Bakm Road Marsh

6. Bartett Park

7. Bashore Blvd.

8. Boca Clega Phase 1,283

10. Brooker Creek ELAPP Habitat
Restoration

11. Brooker Creek Channel F
12. Brooker Creek Channel L
13. CargilSouth Parcel

14, Clam Bayou |

15, Clam Bayou 243

16. Codkroach Bay 8 Phases
17. Coopers Point

18. Cypress Point

19. Del Oro Park

Restoration

21. Eagle Lake Park Watland
Restoration

2. EG. Simmons Park | &2
23, Ekker Property Restoration
24, Emerson Point | & 2

25, Fort Brooke

26, Fort DeSoto Park

27. Gandy Park

28, Gateway Tract

29, Harbor Pams Park

30. Hendey Dela Fill

31. Hilsborough River State Park
32. Howard Frankland fast

3. Bahia Beach Habitat Restoration

20, DeSoto Park Addition Shoraline

November 2006
Pasco, Pinellas,
/ 2 ,
&\ Hillsborough, Polk
%) &Manatee Counties
M7 PROJECT LEGEND

1. Allen's Creek |8 Lancaster Tract | 33. Joe's Creek | & 2and

Long/Cross Bayou

34, Jungie Prac Park

35, The Kitchen: Davis Trace,
Schultz Preserve, Dug Craek

36, Lake Tarpon Outal Caral
Phase | &2

37. Lake Thenotosassa Shoreline

9. Braden River (SRé4 & SR70) &2 Restoration & Marsh Creek

38, Largo Central Park Habitat
Restoration

39, Little Bayou

40, Lowry Park

41, MacDil Ar Force Base
Phase | &2

£, Mangrove Bay 1,283

43, Mobbly Bay & Mobbly Bayou
Wilderness Preserve Phase 2

44 NEMcKay Bay

45, Palmesto Estuary

4, Peanut Lake

47, Pieniclsland

48, Polanis Park

49, Reed Property

50, Ribbon of Green

51, River Garden Stabilization Study

S2. River Tower Shoreline

Restoration

Sweetvater Creek Habitat

Restoration

54, South Skyway

55, South Tampa Greenway/Tappan

56, Terra Ceia Causeway

57. Terra Coia Pk Prosecve 1,24 3

58, Wolf Branch Creek Phase | &2

http://www.swfwmd.state.fl.us




A 25-year created mangrove forest

chronoseguence

Spartina salt Mangrove
marsh forest

—_—
Increasing time since wetland creation
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18 research sites

Tampa Bay

. Type of Site
A 0 25 5 10 Q Created

— —
Kilometers =+ Natural
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Cockroach Bay

Schultz Preserve

Cockroach Bay




Results
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What is the rate and trajectory of ecosystem
development after mangrove forest creation?

Ecosystem
Property
A —
Time * = desired condition
- - .
éUSGS A initial condition



Quantifying the transition from salt marsh to

mangrove forest

Spartina salt Mangrove
marsh forest

—_—
Increasing time since wetland creation
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Vegetation change: mangrove forest

development
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Soil change: peat development




Soil change: bulk density and organic
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Soil depth (cm)
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Soil change: organic matter
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Soil change: elevation
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Osland et al. 2020,
Ecological Applications
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Take home messages

* Peat development in maturing mangrove forests is
very fast- much faster than other terrestrial and
wetland ecosystems

* From a global change perspective, rapid peat
development increases the adaptive capacity of
mangrove forests
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Support

USEPA Gulf Ecosystem Measurement and Modeling Division
USGS Greater Everglades Priority Ecosystem Science

USGS Ecosystems Mission Area

USGS Climate R&D Program
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