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(1) Bayheads in the southern ‘glades, with and without sawgrass tails 



(2) Tropical hardwood 
“hammocks” in the Keys 

2 Biscayne National Park hammocks, 

embedded in mangrove wetlands 

l<-Hammock->l 



(3 & 4) Hardwood forests embedded in 
mainland pine forests and marl prairies 

Tree islands in a seasonally flooded, 
East Everglades prairie. Islands vary 
from mesophytic to hydrophytic in 

species composition   

A mesophytic tree island 
embedded in Everglades 
National Park pine forest 



A complex Ridge and Slough (R&S) tree island in interior 

Everglades peatland …   

tree island head 

… (5) small upland 
forest at the head, 

surrounded by 
extensive swamp 
forest oriented in 
the direction of 

water flow…  tree island tail 

Complex tree island 



Dominant 

plants 
Herbs Herbs Herbs Mixed Woody  Woody  

Soil organic organic organic organic organic 
Mineral  

(Ca-rich) 

Flooding depth & duration 

Sharp 

changes in 

physical and 

chemical 

nature of 

soils within 

complex 

islands 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Extent of complex tree  
island landform 

R&S Marsh 



Organic matter 

oxidation 

Organic matter 

production 

Hydroperiod  

Vegetation 

Soils  

Topographic 

variation 

Fire 

Erosion and 

Deposition 

Water  

Management 

Initial conceptual model of  Ridge & Slough landscape 



1. Self organization in complex tree island 
landforms – tropical hardwood hammocks  

Mineral soil accretion 

& stabilization 

Organic matter 

oxidation 

Fire 

Trees – enhanced ET 

draws down water table 

Bedrock rise - persistent 

surface water on 

surrounding peatland 

Topographic 

variation 

P sources: 

groundwater, 

fauna, humans 

 High P 

availability 

Precipitation of 

calcite and 

other minerals 

from inflowing 

groundwater  



2. Self-organization in complex tree island 
landforms: swamp forests 

Organic soil accretion 

Erosion and 

Deposition 

Organic matter 

oxidation 

Fire 

Peat production 

Dynamics between 

woody & herbaceous 

plants 

Water depth, 

persistence, quality 

Topographic 

variation 

P source: 

hardwood 

hammock 

 Enhanced P 

availability 

Water  

Management 



Hammock 

Marl Prairie Hammock 

Hammock Swamp forest Tall sawgrass 

Ridge & Slough Hammock 

3. Self-organization in metacommunity structure (?): 
southern Everglades hardwood hammocks 

Low density. Embedded in R&S 

matrix, but surrounded directly by 

swamp forest. 

Moderate density.  Embedded 

directly in prairie matrix. 

Pine forest 

Hammock 

Pine Rockland Hammock 

Moderate density. Embedded 

directly in pine forest matrix. 



Effect of hammock area 
on species richness 

Hammock area explains about 80% of 
the variation in tree species richness 

Smallest hammocks are in 
the interior of the Everglades 

(almost all 1 ha or less). 



Indirect gradient analysis of tree species composition 

in South Florida hammocks 

…primary 

axis 

arranges 

forests 

regionally, 

from Keys, 

through 

pinelands 

and 

prairies, to 

interior 

Everglades 

peatland. 



Strong spatial structure in the composition 

of  southern Everglades tree islands 
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Tavernie 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Curry 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Dove Ck 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

LKBSP 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

BNP 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Windley 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

NKL 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Knockem 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Simpson 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Barnacle 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Deering 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

WainPark 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

HattieB 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Osteen 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Fuchs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

DeerInt 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Castello 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

MH_1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Royal PM 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Sewell 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Mosier 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Grimshaw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Wright 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

WildLime 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PV1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Redd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

WhisperP 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Arch Ck 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

P_Island 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Bootlegg 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SilverPM 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PV2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Sadowski 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Lucille 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Harden 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-H 1 1 1 1 1 1 1 1 1 1 1 1 1 

Torre 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Paradise 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-C 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

RattleSn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-K 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Turkey 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

F_Child 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

WCA3B-19 
1 1 

RG-03 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-G 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Kendalwo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Entrance 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SS-86 1 1 1 1 1 1 1 1 

PC-B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Holiday 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-R 1 1 1 1 1 1 1 1 1 1 1 

SS-57 1 1 1 1 1 1 1 1 1 1 1 1 

PC-D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-F 1 1 1 1 1 1 1 1 1 1 

SS-56 1 1 1 1 1 1 1 1 1 1 1 

PC-S 1 1 1 1 1 1 1 1 1 1 1 

PC-T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-Q 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Loveland 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-P 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Barnes 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Kendall 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Grossman 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

SS-85 1 1 1 1 1 1 1 1 

SS-55 1 1 1 1 1 1 1 1 1 

Archer 1 1 1 1 1 1 

PC-N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

PC-U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

RG-02 1 1 1 1 1 1 1 1 1 1 

SS-08 1 1 1 1 1 1 1 1 1 1 1 1 

SS-67 1 1 1 1 1 1 1 1 

SS-54 1 1 1 

SS-63 1 1 1 1 

SS-59 1 1 1 1 1 1 1 1 

SS-72 1 1 1 1 1 1 

SS-31 1 1 1 1 1 

SS-47 1 1 1 1 1 

SS-82 1 1 1 1 1 1 1 1 1 1 

SS-45 1 1 1 

SS-49 1 1 1 1 1 1 1 1 1 1 1 

SS-38 1 1 1 1 1 1 1 1 1 1 

Vulture 1 1 1 1 1 1 1 1 1 1 1 

SS-87 1 1 1 1 1 1 

SS-65 1 1 1 1 1 1 1 

SS-83 1 1 1 1 1 

SS-41 1 1 1 1 1 1 1 1 1 1 

SS-05 1 1 1 1 1 1 1 

SS-95 1 1 1 1 1 

SS-53 1 1 

SS-34 1 1 1 1 

Manatee 1 1 1 1 1 1 1 1 1 1 

SS-37 1 1 1 1 1 1 1 1 1 

SS-07 1 1 1 1 1 1 1 1 

SS-78 1 1 1 1 1 1 1 

SS-48 1 1 1 1 1 1 1 1 1 

Chekika 1 1 1 1 1 1 1 1 1 

SS-01 1 1 1 1 1 1 1 1 1 

SS-36 1 1 1 1 1 1 1 1 

SS-66 1 1 1 1 1 1 1 

SS-70 1 1 1 1 1 1 1 

SS-92 1 1 1 1 

SS-84 1 1 1 1 

Panther 1 1 1 1 1 1 1 1 

SS-96 1 1 

SS-71 1 1 

SS-06 1 1 1 1 1 1 1 

SS-93 1 1 1 

Gumbo 1 1 1 1 1 1 1 1 1 

SS-77 1 1 1 1 1 1 

SS-76 1 1 1 1 1 1 1 

SS-52 1 1 1 1 1 1 

SS-50 1 1 1 1 1 1 

Black 1 1 1 1 1 1 1 

SS-61 1 1 1 1 1 

SS-94 1 1 1 

SS-74 1 1 1 1 1 

SS-14 1 1 1 1 1 

WCA3B-25 
1 1 1 1 

SS-10 1 1 1 1 

WCA3B-04 
1 1 1 

SS-23 1 1 1 1 

WCA3B-05 
1 

WCA3B-07 
1 

WCA3B-26 
1 

WCA3B-01 
1 1 1 

SS-20 1 1 1 1 

SS-69 1 1 1 1 

SS-13 1 1 1 

SS-64 1 1 1 

WCA3B-02 
1 1 

WCA3B-03 
1 1 

WCA3B-10 
1 1 

WCA3B-12 
1 1 

WCA3B-20 
1 1 

WCA3B-24 
1 1 

SS-27 1 1 

SS-81 1 1 

Keys 

Pineland 

Prairie 

Slough 



Potential Ecological Filters on Ridge & Slough 
Species Composition 

Potential Ecological 
Filter 

Pine Rockland 
Hammocks  

Marl Prairie 
Hammocks  

Ridge & Slough 
Hammocks  

Minimum 
temperature 

Total range: 1-20C 

Water table 
position 

Low High Intermediate 

Matrix flammability  High High Low 

Fertility (P 
availability)  

Low Low High 

Intensity of past 
human use 

Intermediate Low High 

Dispersal limitation Low Intermediate High 

Question: Is 

intra-regional 

variation in 

hammock 

species 

composition self-

organized? 

All of the factors 

listed here have 

potential to affect 

species comp in 

R&S hammocks in 

some way. 

Likelihood:  

 

 

 

           

unlikely 

possible 

likely 



Conclusions 
 
 

1. Current Everglades science indicates that Ridge & Slough 

hardwood hammocks and the swamp forests that surround them 

are self-organized landforms, though dependent on underlying 

geology and historical water conditions. 

 

2. Evidence that self-organization extends to influence hammock 

metacommunity structure is weak, but should be more 

thoroughly tested.   
 


