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RESEARCH  QUESTION

Are there relationships between water quality and
submerged aquatic vegetation in the Mangrove Lakes?

USGS

Fig. 1 The Mangrove Lakes region of Florida Bay

Simmons and Ogden, 1998

OBJECTIVES

* Determine the linkages between SAV species
abundances and water quality to refine salinity and SAV
restoration targets.

* Build statistical models that will be used as
management tools to link freshwater delivery, water quality,
and SAV abundance

METHODS

SAV % cover, quarterly (41 sites)
- 1/4 m2 quadrat (5% intervals)
- all benthic macrophytes
- 15 replicates per site 

WQ monitoring,  monthly
- temp, sal, water depth, secchi depth (41 sites)
- TotN, TotP, Phytoplankton chl-a (each basin –8 sites)
- Vertical light attenuation (Kd) start-Sept. 2008

Hourly water temperature, salinity, and water level 
- datasondes in West Lake, The Lungs, 7 Palms Lake

Data collection ongoing – April 2006 – May 2009

Exploratory statistics and statistical model

- Cluster analysis
- NMS ordination
- Regression analyses
- Discriminant Function Analysis

CONCLUSIONS

Three SAV groups (Low SAV, Chara, Halodule) identified

SAV groups were well predicted by light availability, salinity,
and sediment depth

Low SAV and Chara groups differentiated by LAI

Greater water clarities in 7 Palm system coincide with ≈5X
greater Chara abundances relative to West Lake system.

P concentrations are ≈3X greater in West Lake system than
in 7 Palms system, fueling ≈6X greater phytoplankton
densities.

RESULTS AND DISCUSSION
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““I seen West Lake and Coot Bay that place be 200 carsI seen West Lake and Coot Bay that place be 200 cars
bumper to bumper for 2-3 miles there. All of them hunting,bumper to bumper for 2-3 miles there. All of them hunting,
and West Lake, and East Lake, and Cuthbert Lake, and alland West Lake, and East Lake, and Cuthbert Lake, and all
those lakes back there,The Lungs they call it on the map. Itthose lakes back there,The Lungs they call it on the map. It
sounded just like a warsounded just like a war..””

Buddy Roberts (Everglades pioneer), interviewed 1985, ageBuddy Roberts (Everglades pioneer), interviewed 1985, age
96, referring to the Mangrove Lakes in the 1930s96, referring to the Mangrove Lakes in the 1930s

Wintering waterfowl in the Mangrove LakesWintering waterfowl in the Mangrove Lakes
were historically much more abundantwere historically much more abundant..

SAV cluster analysis
Species percent cover site means
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Salinity distribution (mean 2006 – 2008)

CharaChara  and and HaloduleHalodule  differentiate along salinity gradientdifferentiate along salinity gradient

Canonical Discriminant Functions
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Discriminant Function Model

Correctly classifies 93% of sites

DF1 describes >99% of variance

Correlations with DF1
r

Salinity  0.45
Water depth -0.40
Sediment depth  0.39
LAI
(light availability index)  0.24
Salinity variability -0.18

SAV groups well predicted by WQ variablesSAV groups well predicted by WQ variables

In Discriminant Function (DF) models, variables are
added to the model in the order that reveals the
greatest distinction between the two closest groups.

The two closest groups in the DF model were the
Chara and Low SAV groups

The variables retained by the DF model in the order
of their entry were:

LAI, salinity variability, sediment depth and salinity

LAI was best predictor in the DF model andLAI was best predictor in the DF model and
differentiated the differentiated the Low SAVLow SAV from  from CharaChara  group  group  

Greater Greater CharaChara abundance associated with abundance associated with
increased light availabilityincreased light availability
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Phytoplankton ≈≈ 6X greater in West Lake system
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Phytoplankton correlated with P-availabilityPhytoplankton correlated with P-availability

Phytoplankton Chlorophyll vs Total Phosphorus
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More nutrients, less severe P-limitationMore nutrients, less severe P-limitation
in West Lake system.in West Lake system.

N:P ≈≈ 90:1 90:1

N:P ≈≈ 30:1 30:1

West Lake System
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INTRODUCTION

The Mangrove Lakes are a focus of the Comprehensive
Everglades Restoration Plan (CERP). These "lakes" are located
in the estuarine ecotone between upstream freshwater
wetlands and the downstream marine waters of Florida Bay
(Fig. 1). The submerged aquatic vegetation (SAV) in the
Mangrove Lakes is spatially and temporally dynamic and is
linked to the similarly dynamic physico-chemical environment
(Morrison and Bean, 1997). The once extensive SAV beds
supported large populations of waterfowl and fisheries.
Presently, salinities in the Mangrove Lakes have increased
from historical conditions and SAV abundance and associated
waterfowl have declined. Elevated salinities resulted from
decreased freshwater inflows likely due to water management
practices. In some upstream lakes, Chara production has been
replaced by phytoplankton with a subsequent loss in water
clarity. Decreased water clarities may presently be preventing
the re-establishment of Chara. Ecosystem restoration in the
mangrove zone aims to reduce salinities to historical conditions,
and to consequently restore SAV to previously described
abundances (Tabb et al., 1962). The full range of pre-
restoration water quality conditions and SAV abundance
patterns have yet to be determined, and the relationships
between SAV and water quality are not fully understood. SAV
and water quality monitoring data produced by this
investigation will be used to produce statistical modeling tools
that can be used to predict change from proposed
management restoration actions.

Chara hornemannii, Blue-winged Teal, American Coot

Submerged aquatic vegetation supports waterfowlSubmerged aquatic vegetation supports waterfowl


