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Loxahatchee Impoundment Landscape Assessment (LILA):

ey

Operations M
Eric Cline I'

Tom Dresche._"

e 4
“~ R IR e T T LR
N 1

g gyt b i e et St g A 4, e

Project Mandg \
Fred Skiar 7 G Gamd < \

ARM LNWR
SE! Peli
Rebekah Gil

PISH & WILDLIFE
SERVICE

Presentation objectives:
> LILA toolbox

US Army Corps
of Engineers &

> How those tools have been used
SENMAdsgoY




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Objective:
Using LILA defined hydrologic regimes that sustain a healthy Everglades
ecosystem including tree island, ridge and slough and wading bird communities
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Hydrologic Control and Monitoring System

45,000 GPM electric pump

Stilling well and float stage sensor (X12)

Isco and Sontek shallow water uplooking ADV (x5)
Custom notched flash boards

ADV (point measure) (X9) & flow tracker
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Hydrologic Control and Monitoring System
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Hydrologic Control and Monitoring System: Flow
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Hydrologic Control and Monitoring System: Stage
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LILA Tree Island Tool Box: Trees
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Five -thousand seven-hundred and thirty-six (5,736)
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LILA Tree Island Tool Box: Well points
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g '\ 0 | Seventy-six (76) groundwater wells on islands

Twelve (12) well points in sloughs/ridges
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How does
this thing
work?

Surface Elev. Tables

Thirty-six (36) SETs & Feldspar and Litter traps (X3)

Island Tool Box
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LILA Tree Island Tool Box: Shallow well & Soil temp
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Research Overview
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TREE ISLAND
PROJECTS

Tree Growth and
Survival — ISU & FIU

——

Nutrient Stress - FIU‘

—
P/ 4

’ £ 4/
y | a4

N /

//.

i/

,/’

‘;

GW SW Interactions SET/Feldspar- FIU

- FIU

‘ Tree Island Veg- FIU




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Floc transport -

SFWMD
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GPR Analysis -
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Utilizing LILA’s toolbox
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Survival and growth
responses of eight tree
species along an
hydrologic gradient on
two tree island types

Mike Ross
Susanna Stoffella

3! verglades tree species nlong sn
al hydrological geadient on two tree sland ty pes

Servams L. Stoffella, Michacl 8. Raw, Ju;
Fric A, Cline &

A physical investigation
of groundwater-surface
water interaction

Rene’ Price
Pamela Sullivan

Hydrologic processes on tree islands in the Everglades (Florida, USA):
tracking the effects of tree establishment and growth

Puenels 1 Sullivan « Rend M, Prics - Michael & fows -
Leenard 1. Scinte - Sesans L. Siaflelts - Erie Cline -

MANAGEMENT DISTRICT

Determination of nutrient
limitation on trees
growing on tree islands

Mike Ross
Suresh Subedi
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Tree Island Carbon
Budget

Tree Island Understory Vegetation

Mike Ross
Len Scinto Jay Sah
Ryan Desliu _ D
o Understory biomass and species richness

Relationships with tree spacing, relative
elevation and substrate type

Canopy cover vs.% Understory cover
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RAST: Ridge and Slough Characterization the Marsh Vegetation and
Transplant Hydrodynamic Properties of  Mapping
Everglades Floc (POM)
Len Scinto , Mike Ross
Jenny Richards Scot Hagerthey r Jenny Richards
Ryan Desliu Kevin Black ‘4 i Pablo Ruiz
Alex Serna Sam Athey \
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Preliminary non-invasive
characterization of biogenic
gas dynamics at M3E and
M2SS (LILA) using ground Heterogeelty o genic gsehullon i ubtroplcl pet ol Juan Gonzalez

revealed using time-lapse cameras

penetrating radar Ko o Vil Wi ) David Admiraal

Recelved | '3 ¥ 2012 sccepead 7\

LSPIV — Large Scale Particle
Image Velocimetry

WATER RESOURCES RESEARCH, VOL. 48, WO4601, doi :10.

[1] Wetested a set of biogenic gas traps combined with time-lapse cameras to investigate
the heterogencous nature of biogenic gas ebullition cvents in subtropical peat soils at both
X H C the laboratory and fickd scale. The main find 3 events i peat soils are
a.VI e r 0 m a.S highly heterogencous ; (2) estimates of flux rate are dircetly influenced by temporal scake of
measurement with rapid (i asing events excoeding daily averages by one
OTH = order of magnitude ; and (3) increases in atmospheric pressure result in gas release from
W| I I lam Wn g ht shallow peat soils into the atmospbere (i.., ebullition), as indicated by a positive lincar
ation between changes in biogenic gas content and changes in atmospheric pressure
These results suggest that biogenic gas releases from shallow subtropical peat soils are not
coastant with larger than average daily fluxes being potentially released within hours during
peniods of increased atmosphenic pressure. Furthermore, this study also shows the potential
of time-lapse cameras for autonomousty assessing the temporal variation in biogenic gas
fiux to the atmosphere from peatlands, and questions what temporal scale of measurement
should be appropriate 1o infer dynamics of biogenic gas release in peat soils,

Cltation: Comas, X W. Wright (2012), Hy 1y of hicgensc gas chulliton in . aled using time
Res., 45, WOiE01 { I IWRE
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Pulsed Production / Predator Release — Habitat Selection and Movement of Fish in
Crayfish Study Response to Hydrology

Nate Dorn Jen Rehage
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The Effects of Water
Depth and SAV on the
Foraging Success of
Wading Birds
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The Dispersal Response
of the Slough Crayfish to
Water Recession

Erynn Call
Mark Cook

LILA Low-Temperature
Tolerance of Non-Native
Everglades Fishes

Pamela J. Schofield
Mac Kobza
Mark Cook

Tolerance of nonindigenous cichlid fishes (Cicklasoma
wrophthalmus, Hemichromis letowrnenxi) to low
temperature: laberatory and ficld experiments

in south Florida
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Restoring Tree Islands in the Everglades:

Experimental Studies of Tree Species
Survival and Growth

Arnold van der Valk

Paul Wetzel

Eric Cline
Fred Sklar

Restoring Tree Islands in the Everglades:
Experimental Studies of Tree Seedling

Survival and Growth

Arnold G, van der Valk,"? Paul Wetzel,” Eric Cline,"* and Fred H., Sk

Abstract

Tn May 2084, 400 tree seedlings of seven dilferent ypecies
found oo tree iskands in the Florida Everglades were
planted at different elevations slong Bve transects on eight
mewly comstructed tree inlands, four with and four without
lmestone cors. Seedlings wllered between 40 and w
martality during the firt 120 days, the peried wit
lowest water levels. Zlex cusvine L., Salix mmuum
Michx., Chrysobalanay icaco L. and Annona glabra hod
the highest number of surviving seediings, wheress Mag-
molia virginiana L, Myric cerlfera L, and Acer rubren
1 hadl the fewest. During the remainder of the study,
water Jovel wero muntly Bigher and sametimos covered
the entire intands for manths ot  time. Afler 220 days,
wearly all seedlings of M. virginiana aed My, cerifera had
ded. Al the end of the stady, seedlings of 1, cawine and

Introduction
Tree islands (Fig 1) ate an leportant component of the
Everghades and many other wetlands around the workd
(Wetzel 20025). They fore doe to
processes within wetlasds that result i small i
local elevations that become colosized by i
(Wetzel ¢t al. 2008). In the Everglades, the vegetation of
tree intands, which are oely lightly higher in elevation
than surrounding sloaghs, wet prairics, ad Sawgrass (Cla-
wicense Crantz) flats, contains  oumber of tet-
restrial tree, shrub, and herbaceoes specics that are found
nowhere else in this wetlad (Davis 15943; Lovebess 1959,
Armeptano et al. 2002 Heisler et al. 2002). Tree skands
are o essential babitat for many asimal species. In the
te-tadded deer (Odocoilen virginiain),
s (Alligator mississipicrnis), small

avwon Restoration Ecology Vol 16, No, 2, pp. 251-289

A. glabra Yo the Nighest survivorship rates. Seedling bio-
i of C. feaco and 1, cavsine was greatest o1 the bighest
wlevatioms, whereas seedlings of A, glibra had smiar bio-
i at all elevatians, Seedling survivorship wis not datis-
tically different between ishnds with wed without
Timestone cores; however, when soediings of all species
were combined, iand core type wos segaificantly differcat
Tor sbuveground biomass, seedling height, and canopy
widih. Because of the higher srvivarship undet both law
wnd high water conditivms, A, glabra, 1. cassine, sod 3.
caroliniana are the mast uitable species for establishing
tree species o restored tree islands in the Everglades.

Key wordn: Everglades. flooding takerance, peatiand, res.
toration, revegetation, wetland.

maanenals, reptiles, and many Ned species use troe idtands
for nesting, loraging, and resting (Meshaka et al. 2002)
For example, mote songhisd species are found on tree
istands than apy ocher habtat in the central Everglades
(Gantik & Rosque 1995)

Many different tree species domisate the vegetation oo
tree islands in the Everglades (Armentaso et al 2002
Heisler et al, 200; Mason & van det Valk 2002, Wetzel
20002a), and tiekd studies Bave shown that their distribution
on a given islaed and ansoog istands seenss 1o soee extent
10 be a function of clevation, that is, how long an atea
whete individuals of  t1ee species are growing is flooded
annually (Armentaso et al, X, Hetsler et al. 2002; Wetzel
20024; Ross & Jones 2004). Low iskands have tree spocics
that are mostly found a1 the lower ckevations of high
istands, and bigh iskands ave species that are typically
restricted onky 10 the higher parts of these islands and that
are rarely found on low islands. Usfortunately, [t data

known whetber the distribution of tree speces
vatice gradicots is due largely or in part to recruitment
pattetns, plant-plant intetactions, plant-animal inteac-
ination of them.
Tn the central Everglades, in which water slowly flows
froen eotth 10 soetb, tree iskands ate typically tear skaped
and coasist of two parts, the bead and the tail. The head,

The role of recharge and evapotranspiration
as hydraulic drivers of ion concentrations in
shallow groundwater on Everglades tree
HEWS

Rene’ Price
Pamela Sullivan
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The Development of a Geographic Information System (GIS) to Document Research in an
Everglades Physical Model
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The Development of a Geographic Information System
West Palm Beach
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{GIS) to Document Research in an Everglades Physical
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sl Sotutions, &. Petershuwrg, Forda 3371, U4
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Abstract The Laxahatct Landscape A t {LILA) facility is & unlque physical model of the Evessladee
ATLANTI ecosystem. LILA haz a closed-loop water delivery system and consists of four 0.08 square kil ameter (-5 b)) macrocoenns, created to be
seplicates of ane encther and of the Everglades landscape. Budlt in 2003, LILA purposs is to provide sclentiste with en cppoctunity to
OCEAN desdgn and Lmpl rveearch in an accesaible, dled snd vepl i Jads
environment Key Everglades habitats were sculpted within LILA® tree islands, fidges, sloughs end slligator holes. Water levels and
flowes in each ae iled L L 50 that can study the effects of hydrology on Evesglades landscape
and ecology. Studies have focused upon measaring sarvival snd growth of native trees planted on the tree jslnds; mesauting urface
waoter md ground woter movement and chemistry; studying wading bird feeding and the movement of prey species (crayfish); and
measring erosion ond accretion on trecidonds i We peda G aphi ioo System (GIS) data et to identify,
choracterize, and spatially refercace the features of LILA and document research activifics. This development included mappiog the
boandarics of the landscape featuees, creating a theoretical Digital Elevation Model (DEM) and describing fhe rescarch projects being
camied out. The creotion of this GIS dat set enhances the ability to schedule and coordinate rescarch, asist scientists in the
visyulization and spatial repeescotation of their research, und provide 2 resonrce for the storage, analysiz and syotbesiz of valuable
scientific infanmati o,

1-75 CANAL

26°29"15"N

26°2915"N

(d

Key wards: CERP, everglades, everglades forever act, GIS, LTLA, ridge and dough, tree idmd

T T
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1. Introduction may be occuring in the Everglades, and what can be 50 100 Foet
—)

done Lo help restore the currently impacted Everglades
The Everglades is cae of the most vast and diverse P cige i

to its natural conditions [2]. For the sidies bemg b clos!
°0'0" eoopptesicmarid ‘argeeont s e conducted at LILA, the cnu['c](ind‘xndan variable :-; ; CON TR Pt (e i)
80°0'0"W Everglacks procludes ready access for manpulative i o T i ,) F Enclosure for Exotic Fish (Spotted Sunfish)
¥ & defined as the manipulation of only onc aspect of the
Legend reseach and so an accessible physical model of the E Enclosure for Exotic Fish (Mayan Cichlid
x 5 % environment (water depth or fluw) and the effect
Everglades was constructed to sceammodate these Kinds & Spotted Sunfish)

g { dent. viziable) is revealed by siring changes
Populated Places Water Conservation Area 1 of investigations. the Loxabatchee Impound D R s e e Large Enclosures for Wading Birds (2007-08)
in landscape patterns. andor plant and animal responses

Canals Water Conservation Area 2A Landémpc. Asscssment (LILA). 'I_his unique rescarch to that casse [2), LILA is located at the Asthur R. 71 Small Enclosures for Wading Birds (2005-06)
Boundary of Florida Water Conservation Area 2B phiform s u hrgescile phydol model of the @5 hchee National  Wildlife  Refgs Boardwalks / Walkways

. ; Everglades, svhere scienlisls pesform systemalic “case ) i T
Everglades Agricultural Area Water Conservation Area 3A and cffect” fickd cxperimcntsto understaid wity changes {ARMINWR) in Buyniun Beach, Florids (Fig. 1. Ridges

Stormwater Treatment Areas Water Conservation Area 3B This ving fabora:ofy: operatis oit e piinipleviaf Levees
Corresponling wuthor: T.W. Dreschiel, PhD., ressarch “adaptive resource  management”.  which  uscs

ficlds: covironment. ccology.,  wetlands, E-mail:

tdecechei@afimmed gov.

experiments thal. directly reveul process impacts. L1LA

Sumanjit Aich
Tom Dreschel
Eric Cline
Fred Sklar
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