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ClimateClimate

Mean monthly rainfall Surface salinity
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Study SitesStudy Sites
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Study objectivesStudy objectives

To describe emerging seasonal To describe emerging seasonal 
SAV and WQ patterns from SAV and WQ patterns from 
first 3 years of data first 3 years of data first 3 years of data first 3 years of data 
collectioncollection

  f   d    f   d  To test for SAV and WQ To test for SAV and WQ 
differences between Wet and differences between Wet and 
Dry seasonsDry seasonsyy



MethodsMethods

SAV % coverSAV % cover, quarterly (41 sites)

WQ monitoring,  monthly
TotN  TotPTotP   chlchlaa –8 sites)- TotN, TotPTotP, , chlchlaa –8 sites)

- temperature, salinity,
water depth, Secchi depth – 41 sites

Water temperatureWater temperature, , salinitysalinity, and water levelwater level, hourly 
- datasondes in each SAV community zone – 4 sitesy

Data collection  May 2006 – April 2009



Methods Methods ––cont.cont. Solar Insolation - Joe Bay

nt
h-

1 )

800

Aquatic insolationAquatic insolation - 41 sites

estimated from water depth  io
n 

(M
J 

m
-2

 m
o

500

600

700

estimated from water depth, 

Secchi depth and solar insolation

Using following relations: 2006 -2009

May  Nov  May  Nov  May  Nov  May  

In
so

la
ti

300

400

Using following relations: 2006 2009

Kd = 1.44/Secchi depth   (Holmes, 1970)

Percent light transmission = 100e(-KdZ)     (Kirk  1994)Percent light transmission = 100e( ) (Kirk, 1994)

Aquatic insolationAquatic insolation = percent light transmission X solar insolation



Submerged Aquatic Vegetation (SAV) communitiesSubmerged Aquatic Vegetation (SAV) communities

Halodule wrightiiHalodule wrightiiChara hornemanniiChara hornemannii LOW
(No SAV)

Benthos characterized by distinct SAV communitiesBenthos characterized by distinct SAV communities

Frankovich et al. Estuaries and Coasts 2010



SAV community distributionSAV community distribution
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Water quality distributionWater quality distribution
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Results Results –– SAV coverSAV cover
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SAV cover exhibits interSAV cover exhibits inter--annual and seasonal variability annual and seasonal variability 



Results Results –– Nutrients (TP)Nutrients (TP)
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Results Results –– PhytoplanktonPhytoplankton
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Results Results –– TemperatureTemperature

**

**

* Indicates significant wet vs. dry season differences

Temperature exhibits seasonal, but no interTemperature exhibits seasonal, but no inter--annual variability. annual variability. 
g y



Results Results –– SalinitySalinity

Salinity exhibits seasonal and interSalinity exhibits seasonal and inter--annual variability. annual variability. 



Results Results –– Water levelWater level

**

**

* Indicates significant wet vs  dry season differences

Water level exhibits seasonal, but no interWater level exhibits seasonal, but no inter--annual variability. annual variability. 
 Indicates significant wet vs. dry season differences



Results Results –– Aquatic insolationAquatic insolation

 Percent light 
at bottom 

Surface insolation
(MJ m-2 season-1)

Bottom insolation
(MJ m-2 season-1)

Chara - EastChara  - East 
Wet > 23.7 3674 > 871 
Dry > 23.7 3113 > 738 

Chara - West  
Wet 4.8 3674 3333  
Dry 3.6 3113 115533  

Halodule - East    
W t > 23 7 3674 > 871Wet > 23.7 3674 > 871
Dry > 23.7 3113 > 738 

Halodule  - West    
Wet > 23 7 3674 > 871Wet > 23.7 3674 > 871
Dry > 23.7 3113 > 738 

 

 

D i  th  D   li ht il bilit  i  D i  th  D   li ht il bilit  i  During the Dry season. light availability in During the Dry season. light availability in 
CharaChara –– West was approx. 5x greater. West was approx. 5x greater. 



ConclusionsConclusions

Seasonal and interSeasonal and inter--annual variability present in SAV and WQ variablesannual variability present in SAV and WQ variables

Only Only CharaChara –– West community exhibits wet vs dry seasonal differencesWest community exhibits wet vs dry seasonal differences
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ConclusionsConclusions

Seasonal and interSeasonal and inter--annual variability present in SAV and WQ variablesannual variability present in SAV and WQ variables

Only Only CharaChara –– West community exhibits wet vs dry seasonal differencesWest community exhibits wet vs dry seasonal differences

Greater Greater CharaChara coverage was coincident with:coverage was coincident with:
Lower temperaturesLower temperatures

  l l  l lLower water levelsLower water levels
Higher aquatic insolationHigher aquatic insolation

SAV communities with ample light did not exhibit wet vs dry seasonalitySAV communities with ample light did not exhibit wet vs dry seasonality



Bottom insolation Bottom insolation
(MJ m-2 season-1)

Chara  - East  
Wet > 871
Dry > 738 

Chara - West  
Wet 3333  
D 115533Dry 115533

Halodule - East  
Wet > 871 
Dry > 738Dry  738

Halodule  - West  
Wet > 871 
Dry > 738 

 

 

SAV communities with ample light did not exhibit wet vs dry seasonalitySAV communities with ample light did not exhibit wet vs dry seasonality



ConclusionsConclusions

Ad t  li ht il bilit  i  ti l f  th  Ad t  li ht il bilit  i  ti l f  th  Adequate light availability is essential for the Adequate light availability is essential for the 

restoration of restoration of Chara cChara communities along the ommunities along the 

Everglades ecotone, Everglades ecotone, 

but previous focus on the role of salinity has but previous focus on the role of salinity has 

overlooked possible importance of light overlooked possible importance of light 

availability and its controlling factors.availability and its controlling factors.y g fy g f
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