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Deliveries
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Long-term trends and Event-driven Changes
in Everglades Southern Estuaries

Events - Hurricane Irma September 10 2017

Bill Perry - 2008

Hurricane Irma killed large areas of surrounding mangroves



Long-term Trends and Event-driven Changes
in Everglades Southern Estuaries

Events - C-111 Spreader Canal (C111SC) June 2012
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Water diversions began June 21 2012

C1115C aims to increase freshwater delivery
to southern estuaries



Long-term Trends and Event-driven Changes
in Everglades Southern Estuaries

Changes - West Lake - Chara, Terrapin Bay - Halodule

March 2019 X
100% Chara cover

Ecosystem change from phytoplankton domination
to benthic algal domination



Mean SAV Distribution 2006 - 2019
by predominant macrophyte

this chart are explained in Chart No. 1.
To order the book call 800-423-9026.

C = Chara

H = Halodule

T = Thalassia

B = Batophora
Low = cover <56%

—— Large bold =
. Cover > 40%

SAV distributed along salinity gradient
Low cover in central lakes



Previous Findings - Mangrove Lakes
Halodule ¢ ]
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. Low | [
Salinity separates Chara from Halodule
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Underwater light environment often unsuitable
for SAV.
CDOM largest contributor
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Methods

SAV % cover, quarterly
- by species

WQ monitoring, monthly to quarterly
- temperature, salinity

- TotN, TotP, Phytoplankton Chl-a
- Light attenuation (K,), water depth == %Light@bottom

- Turbidity, CDOM



West Lake Site 28
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Chara cover increased with increased light availability
and proved resilient following Hurricane Irma



Cuthbert Lake Site 43
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Chara appears in Cuthbert Lake following C111S start



Terrapin Bay Site 17
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Extended loss of Halodule following Hurricane Irma



North Cuthbert Lake
Rainfall and Water Level
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Increased minimum water levels following water diversion



Trends

C111SC Start
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West Lake site 28
Terrapin Bay site 17
Cuthbert Lake site 43

Decreased salinity in upstream lakes following 2012



HERTIRG
- CHMP

West Lake hunting camp, late 1930s. Courtesy Alexander Sprunt IV.

Simmons and Ogden, 1998

O;her — Redhead Amerlcan Wldgeon Shoveler, Blue-winged Teal

Mangrove Lakes support wintering waterfowl




Methods - Waterfowl abundance

10 overflights Dec - Mar, 2016 - 2019
In-flight estimation of flock size
Photography

Individual counts within images

Image 1571
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4-26

5-38
6—48
7-29
8-50
9-60
Total — 376 ducks

Waterfowl abundance = in-flight flock size + individual counts



Waterfowl distribution

this chart are' explained in Chart No. 1.
To order the book call 800-423-9026.
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Waterfowl limited to areas of high Chara abundance



Waterfowl Trends

Waterfowl Abundance
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Up to 3X difference in waterfowl abundance since 2016



Conclusions

Mangrove Lakes ecosystem is dynamic

Phytoplankton dominance to SAV dominance

Events coincident with SAV and WQ changes

Increased water levels and decreased salinities beneficial
Increased WQ and SAV

Waterfowl where Chara is abundant

Mechanisms for ecosystem change still being evaluated
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