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Funding Partners

ÅFlorida Fish and Wildlife 

Conservation Commission

ÅFlorida Department of 

Environmental protection

ÅSt. Johns River Water 

Management District

ÅSouthwest Florida Water 

Management District

ÅThree Rivers FPNC, Inc.
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Springs Impairment
ÅEvidence

ÅIncreased algal densities,

ÅDeclining macrophyte 

cover,

ÅInvasions by exotic fish 

and wildlife species, etc.

ÅTypical Measures

ÅWater quality and quantity

ÅPeriphyton and 

macroinvertebrate indices
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Ecosystem Studies for Assessing Springs Impairment

What Are the 

Ecological Effects?

Rising Nitrate 

Nitrogen

Lower Flows



Need for Ecosystem-Level Measures

ÅResponse of single species 

and species groups does not 

reflect the overall ecosystem 

response

ÅNeed sensitive measures with 

predictable and repeatable 

responses to stress

ÅTypical response is the 

ñsubsidy-stressò of stimulation 

followed by toxicity
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Ecosystem Studies for Assessing Springs Impairment

E.P. Odum 1979



Spring Ecosystem Study
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Spring Sampling Strategy
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Silver Springs Sample Segments

Segment 1 Segment 2



Spring Ecosystem Model
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Forcing Functions Measured

ÅIncoming Solar 

Radiation

ÅSpring Discharge

ÅSpring Water 

Quality

ÅHuman Uses
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Incoming Solar Radiation

Wetland Solutions, Inc.

Florida Spring Ecosystems

Air and Water Insolation



Spring Discharge and Flow Velocity

Wetland Solutions, Inc.

Florida Spring Ecosystems

Stream Cross Section Velocity Profiles



Water Quality
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ÅField Parameters 

(continuous)

ÅNitrogen Series

ÅPhosphorus

ÅChloride, color, 

turbidity, chlorophyll a



Human Activities
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Wakulla Springs Swim Area



In-Stream Parameters Measured

ÅStream Morphometry 

(area, volume, depth, etc.)

ÅLight Transmission (water 

clarity)

ÅSuspended Particulate 

Matter

ÅOxygen Diffusion

ÅWater Quality
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Light Transmission
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Secchi Disc



Suspended Particulate Matter
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Biological Parameters Measured

ÅPlant Community 

Structure

ÅFaunal 

Communities 

(snails, fish, birds, 

mammals)

ÅHuman Densities
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Plant Community Structure
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Faunal Populations
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Ecosystem Functions Measured

ÅGross Primary 

Productivity

ÅCommunity 

Respiration

ÅNutrient 

Assimilation

ÅMacroinvertebrate 

Productivity

ÅDownstream Export
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Macroinvertebrate Emergence
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Community Metabolism
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Project Findings

ÅSpring Discharge

ÅWater Clarity and 

Quality

ÅPlants, Insects, and 

Fish

ÅEcosystem Production 

and Respiration
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Spring Discharge Changes
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Maximum Secchi Distance
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Water Quality
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Spring Pool Average Values



Water Quality
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Spring Pool Average Values



Nitrogen Water Quality
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Plant Diversity
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Aquatic Insect Emergence Rates
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3-day averages



Fish Diversity
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Fish Biomass
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Gross Primary Productivity
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PAR vs. GPP
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R2 = 0.51
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Discharge vs. GPP
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R2 = 0.48
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Plant Cover vs. GPP
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R2 = 0.75
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TP vs. GPP
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R2 = 0.23
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