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Some Take Home Messages

• Consider new ways of thinking about recovery & restoration
• Conservation partnerships are more important than ever
• Ecosystems are dynamic
• Sciences, Models, PMs, Monitoring Plans evolve
• Develop new tools for daily evaluations to support decisions
• Plan restoration to weather change
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Ecosystem Restoration
in South Florida

Covers:
• Identifies hundreds of conservation 

partners
• 19 counties
• 25,000 square miles
• 16 million acres
• 3 major watersheds

-Greater Everglades
http://www.fws.gov/endangered/

Habitat for:
• 68 Federally listed species
• 13 candidate species
• 23 natural ecological communities.

http://www.fws.gov/endangered/�


Condition of:
Species 
-population

-numbers

-metapopulations

-demographics

-range

Habitat
-quality

-quantity

-pattern

-distribution

Critical Habitat
-Primary Constituent Elements

1. Space.  2. Food, water, air, light, minerals.  3. Cover and shelter.  4. Sites for breeding, reproducing, rearing off-
spring, germination, seed dispersal.  5. Habitat representative of historic geographical or ecological distribution.

Conceptual Model

healthy

concern

candidate

proposed
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jeopardy

Jeopardy/Adverse Modification:
1. Baseline.

2. Status of the species.

3. Effects of the proposed action.

4. Cumulative effects.

Time

Proposed Action

Proposed Action

Jeopardy  - Adverse Modification



Everglades Restoration

Restore and maintain             
biodiversity of the                     
natural communities

Restore natural hydrology       
quality, quantity, 
timing, distribution
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Societal Values
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Alternative Plan 
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Comprehensive 
Plan

Monitoring Plan 
& Assessments

Integrated Science:
Applied Science Strategy

Dr. Matt Harwell, Senior Ecologist , Lox NWR



Other
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Integrated Science:
Adaptive Management 

(a structured process of  learning by doing)



Integrated Science: 

Communicate Science



Report Card for the Everglades
-translating data into 

information into 
technically-sound stoplights



Conceptual Ecological Models
• Illustrate ecological linkages between 

the physical, chemical and biological 
elements

• Develop a suite of causal hypotheses
linking the most important stressors 
with their major ecological effects

• Create a set of measurable indicators
of success 
– performance measures

• Creates a level playing field for 
funding science components

• Major component of Ecological Risk 
Assessment (ERA); uncertainty 
characterization

Driver

Stressor

Effect

Attribute



Conceptual Ecological Models
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Hierarchical
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Performance
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Ecosystem



Example of linking ecosystem 
metric to management actions 

for planning and AM

Dredge muck
Try different

substrate
e.g., concrete

Add oyster
shell cultch

Acres of
Suitable
habitat

Substrate

Operations
to avoid too
much or too
little flow in
key months

Stock adultsStock larvae

Presence
Absence

adults and
larvae

Recruitment

Change
operations to

meet flows

Salinity
range of 

10-25 ppt
Salinity

Management
Action

OPTION 3

Management
Action

OPTION 2

Management
Action

OPTION 1
TargetStressor

metric



Kissimmee River Restoration
Overview

• Backfill 22 miles of canal
• Reconnect more than 40

miles of river channel
• Demolish 2 water control

structures
• Restore natural systems 

hydrology



Objectives

Flood Control

Kissimmee River Natural System 
Requirements

Downstream Ecosystem 
RequirementsWater Supply Aquatic Plant

Management



Water Habitat
Structure

Fish and Wildlife 
Requirements

Snail kite 
density

Floodplain inundation or Lake 
stage characteristics

Plant species composition and areal coverage

Apple snail production in marshes

Fish & Wildlife Linkages to Hydrology

http://mikes-machine.mine.nu/specimens/Pomacea_bridgesii(effusa)_Dsc_0185.jpg�


Kissimmee Chain of Lakes Long-term Management Plan 
Draft Performance Measures/Monitoring Programs

Type: Assessment Performance Measure
Information Availability:

Expectation:
Nesting success of snail kites will be consistent with the requirements for 

maintenance of a viable breeding population within the KCOL.
Target:
Nesting success of snail kites will be at least _ at least __ out of __ years.
Evaluation Locations:
Kissimmee, Toho, East Toho
Notes:
Does expectation need to reflect South Florida snail kite population?
Should a second metric be added for post-fledging survival, an important 

population viability component ?

Baseline 
Data

Historical 
Data

Reference Condition from 
Disturbance Gradient

Reference Condition from 
Similar System(s)

Habitat Requirements 
from Literature

Yes No Unknown Yes Yes

4. Everglade Snail Kite Nesting Success



October 19, 2009

Flow

N

Aerial view looking north from the south end of Phase 4 backfill

re-carved channel

Four miles of 
backfilled canal



1955 2009



October 19, 2009

Concentrations of wading birds observed in Phase I 
floodplain as water levels in drying pools reached 

optimal foraging depths



Everglades Restoration Transition Plan

Historic 
Cape Sable 

Seaside Sparrow
Distribution

Everglade Snail
Kite Reproduction

Wood Stork
Colonies



Everglades Ecological Conditions, Performance Measures
Everglades Rainfall/Evaporation/Depth/Recession

Water depth (9ft) criteria for wading bird 
nesting success

Poor: > 1.0'

Fair: 0.80 ft to 1.0 ft

Good:  0.1 ft to 0.79 ft

Fair:  0.02 ft to 0.09 ft

Poor: < 0.02 ft

Recession criteria for wading bird nesting 
success (Δ in stage)

Poor: -0.17' to -0.59' for > 2 wks or < -0.60 for 1 wk
Fair: -0.17' to -0.59' for 1 wk
Good:  - 0.05' to -0.16' 
Fair:  -0.04 to +0.04' for 1 wk
Poor: -0.04 to +0.04' for > 2 wks or > +0.05' for 1 wk



Avian Ecology Workshops
Agenda

• Review related ongoing research

• Preview panel recommendations (49)

• Develop management action plan

• Identify next Steps                                              
- Identify needs for future funding                                            
- Posting of action plan on website 

Cape Sable Seaside Sparrow

Everglade Snail Kite

Wood Stork

Roseate Spoonbill



Collaborative Research

Snail Kite

Apple snail

Vegetation



Potential Sea Level Rise Effects



Science Policy and 
Management

Stakeholders
Stakeholder
engagement
needs more 
attention

Maximum opportunity for ecosystem restoration success 
occurs in this blue intersection

Effective Use of Science



Bartram’s hairstreak

Chamaecrista lineata keyensis

Consolea corallicola

Brickellia mosieri

Red knot

Florida leafwing

Highlands tiger beetle

Harrisia aboriginum

Chamaesyce deltoidea serpyllum

Miami blue

Pelican Island NWR, Established March 14, 1903

http://www.birdsasart.com/red-knot-br-plum-running-DeSoto-FL-_H2D8365.jpg�
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