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COMPREHENSIVE EVERGLADES RESTORATION PLAN (CERP)

HISTORICAL PRESENT

CS&F Project
(1948)

—

—
RESTORATION

* FRAGMENTED HABITATS

* MANAGED HYDROLOGY /
/ PULSED

* CONNECTED HABITATS

* INTEGRATED NATURAL
HYDROLOGY / SHEETFLOW

* NATURAL HYDROPERIOD
* LOWER NUTRIENTS

RELEASES
« ALTERED HYDROPERIOD
* HIGHER NUTRIENTS




CERP SAV Restoration Goals/Targets for Biscayne Bay:

1) Provide mesohaline salinity patterns along the shoreline;
WILL THIS WORK?7?7??

2) Increase cover of seagrass in nearshore areas devoid of seagrass;

3) Increase the cover of Halodule, reduce the over-dominance of Thalassia

Halodule | Thalassia



Nearshore benthic habitats (<,500 m from shore)

» These habitats have been In monitoring efforts due to
limited boat access ( < 1m in depth)

e Critical habitats

e Jointly surveyed for fish and invertebrates (IBBEAM)

 Their location makes them to changes in freshwater deliveries

These are the areas that were HISTORICALLY influenced by
freshwater deliveries and PRESENTLY have the environmental
and biological conditions proposed as CERP targets

Understand the dynamics of these areas to predict what may
happen elsewhere under CERP scenarios
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SAV Community Classification

Thalassia / Marine Algae

Halodule / Estuarine Algae @
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SAV Community Classification

— Thalassia / Marine Algae

Abundance x
Taxon x
Site .
—» Halodule / Estuarine Algae
— Syringodium
Clusters “Thalassia” “Halodule” “Syringodium”
% of sites 77 22 1
Depth (m) 1.2 (0.5) 0.9 (0.4) 0.7 (0.3)
Temperature (°C) 27.5 (3.2) )H—QQ 26.5 (4.2)
Salinity (psu) 308(5.3) |/27.7(6.2)\| 306 (2.1)
CV salinity 017 |\ 022 /| 006

N————

Halodule dominates in habitats with low and variable salinity!!!
Thalassia present everywhere, especially in habitats with high and stable salinity

Syringodium found in very few sites, only in northern section of region



Seagrass Cover
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Dominance by Thalassia away from shore

Co-Dominance by Thalassia and Halodule alongshore



SAV - WQ Relationships
Logistic Regression (presence-absence data)

/Salinity\ Temp Depth DO K ChiSq R2
Thalassia / P ns ns N N <0.01 0.09
Halodule N L ns N ns P <0.01 0.28
Syringodium N ‘ N P ns ns <0.01 0.05
Laurencia N N ns ns ns <0.01 0.08
Halimeda P N ns ns ns <001 | 0.08
Penicilus P N ns ns N <0.01 0.04
Batophora N P N ns ns <0.01 0.21
Caulerpa N / N P ns ns <0.01 0.1
Acetabularia N / P ns ns ns <0.01 0.03
Udotea \ N / N ns ns ns <0.01 0.08

S

Salinity is the key driver of seagrass and macroalgae distribution in BB !!!

You modify Salinity, SAV will respond!!



Goal: Increase cover of seagrass in nearshore areas devoid of seagrass ..
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Goal: Increase SG cover by creating Mesohaline conditions .......

I Halodule Thalassia
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The combined mean cover of Thalassia and Halodule when both species are
present (23%) is higher than the cover when only one of the species is present
(17.4 % for Thalassia and 19.7 for Halodule)

Creating salinity climates that are conducive to the co-occurrence
of both species is one way to achieve the goal of increased
seagrass cover



SALINITY METRICS: MESOHALINE INDEX

Proportion of days when salinity < 20
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Presently, only sites adjacent to freshwater canals
experience mesohaline conditions for prolonged
periods of time
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Room to improve
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v" Use historical SAV seascape
dynamics to understand how
patterns of habitat loss and
fragmentation relate to watershed
management

B& W Aerial Images (1938-2009)

SAV patches digitized

Santos et al., 2015, Marine Ecology



Historical Impacts of Freshwater Deliveries (1938-2009)

Metrics:
v'Habitat amount:
v' Area
v Percent cover
v'Habitat configuration
v' Density
v' Extension
v" Interspersion
v’ Shape

Black Point



Historical Impacts of Freshwater Deliveries (1938-2009)

Fragmentation Levels
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v'  Seascape Fragmentation has
increased over time

The mean SAV amount has
declined by only 3% over 70 years!

Seascapes are more fragmented
today than 70 years ago

Areas adjacent to canals have
experienced sig. higher
fragmentation



SAV In Western Biscayne Bay: Summary

Salinity influences SAV communities at the quadrat and seascape scales !
Seagrasses are good indicators of salinity patterns

The co-existence of both Thalassia and Halodule is achieved in mesohaline
environments with a mean salinity between 15 and 25 psu

These areas of co-existence have higher SG cover than mono-specific
stands

Persistent Mesohaline conditions only encountered presently nearshore in
the vicinity of canal-discharge areas

Expansion of mesohaline conditions is likely to result in increased seagrass
abundance in western Biscayne Bay (a CERP target!)

SAV communities have become more fragmented over time (partly related to
water management) with unknown impacts on associated fauna
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