>

a USGS

science for a changing world

Florida Science Program

Barry H. Rosen, Ph. D.
Biologist

U.S. Department of the Interior
U.S. Geological Survey



USESHIGCALINS

allahassee 1
© office

Gainesville

© Office

Orlando
Office
@)




Dollars (in M)

Teyezll Flrlelirle) — AL Fllplellnle) Sie)tifEes

50

|

40 -

30 -

20 -

10 -

FY0O4 FYO5 FY06 FYO0O7 FY08 FY09

Bl Appropriated
[] Reimbursable
B Facilities & Other



anl _ "»f'aldn:ust ol
eFuniak i ";Eurnc-g,r "' : igR=land

I:Ill.“.llfigl'lt Spnngj:' == . EdlS':ll'l

=

i --._._
ensacols Blountstown 20 Tallahassee"

Pl A ksonville
bt T

Panama City" i 0g -:.PE”'!-‘a T i
hd aya & St Augustine
Part St"'l':'e.:. 27 4 j,, ‘I..
aﬂpalachicnla Trento A .“ﬂ, j. . alm Coast
.--H..i.-- ‘"".l.i.—;i CiE,

Groundwater «"1"‘"*
Research

m o I f a f

kbt Eo Atla
A TR AT R
e i'.i‘ﬂ' "ﬂ#}}"} .l'a_‘i '“‘-t 0 i Ocean

"l‘ Vi ui‘"i ;‘i‘I“" &

M e X I Cc 0

 Aquifer Salinization from Turkey Point Nuclear
Power Plant

» Cooling Canal System Modeling Results

» Seismic-Reflection Profiling in Biscayne Bay

» Wellhead Protection

» Hydraulic Conductivity in the Biscayne Aquifer
» Everglades Modeling

 Saltwater Intrusion Modeling

* GW Availability at a Regional Scale
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ISSUE: Managing municipal water supply
protection, ecosystem needs, and mineral resources
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STUDY: Wellhead protection in the Everglades Lake Belt mining district
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Macroporous limestone

from Biscayne aquifer )
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Virtual core cut from Computer rendering of CT-scan

Cunningham etal 2000y COMputer rendered sample
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e Ecology and Hydrology of Springs

* Wetland Hydrology and Dynamics

' J- “+'Inundation Mapping

. * South Florida Coastal Hydrology Monitoring
- » Manatee & Hydrologic Modeling

177 & Coral Reef Ecosystem Studies (CREST).

| Pathogens in Dry Tortugas Park
Eglades Depth Estimation Network
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ISSUE: State agencies need to understand how

eutrophication and ecological changes relate to

discharge from groundwater withdrawal and droughts
| to establish Minimum Flows and Levels (MFL’s)

STUDIES: Evaluated hydrology and characterized
aquatic communities to develop appropriate
bioindicators for long-term monitoring:

Determine aerial extent of springsheds
Examine land-use changes

Age dating of groundwater to determine source &
aquifer residence time

Analyze discharge & water quality

Baseline data on aquatic communities, with
emphasis on benthic macroinvertebrates & fishes

Metrics / indices to evaluate status & condition of
aquatic fauna
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ISSUE

e Central Florida wetland dynamics affect availability of
drinking water for populated regions of Florida

STUDIES

 Comparative Hydrology, Water Quality, and Ecology of
Selected Natural and Augmented Freshwater
Wetlands in West-Central Florida

e Factors Limiting Hydrologic Recovery of Wetlands in
Northern Tampa Bay Area

 Water Budgets over a Decade of Climate Extremes in
Central Florida Lakes

* Florida Evapotranspiration Network in West-Central
Florida

* Interaction of Ground Water with Lake Panasoffkee,
West-Central Florida

Professional Paper
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USACE, NPS, FWS, SFWMD
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ISSUES: Operate and maintain hydrologic and
water quality data collection platforms (DCPs) in
support of restoration and TMDL projects.

STUDY: Monitor flow, wetland

velocities, salinity, temperature, continuous water
level in NAVD ‘88, and water chemistry for total
and dissolved nutrients.

B SW Coast of ENP

USACE, USGS PES program, NPS CESI program, SFWMD, FDEP



USGS Hydrologic Monitoring Network
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= Greater Everglades Legend

p I = Losmon's River Tromsect

o 2 - Broad River Transect
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ISSUE: Manatees need warm water
refugia for winter survival. Picayune
strand restoration required analysis of
impacts to the estuary and
endangered species.
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CorahReef Ecosystem Studies F’r’djﬁct
_ i et (CREST) ¢

~ ISSUES
Process /monitoring to assess health of
shallow water reef environments

Dry Tortugas, Virgin Islands, Biscayne
National Parks, and FL Keys National Marine
Sanctuary

Improve understanding and information for
forecasting changes & guiding management
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© Coral Disease: Major cause of
reef degradation and mortality

® Benthic Habitat and Monitoring:
Map critical habitat and users

©® Climate and Sea Level: Natural
history of corals and response to
climate change

® Biogenic Calcification: Modern
calcification rates in key corals

©® Community Calcification and
Metabolism:
Community level calcification
monitoring and experiments
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HUMCARESIANG Topographlc @hange

 Septemb E Al Hurricane lke, Gilchrist, TX
Topographic change (LIDAR)
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Specific storm reports and
season summary

Released every year in
early April at the National
Hurricane Conference

Hurricans Ike: Observations and Analysis
ol Coastal Change
USGS Opan-File Ropan H005-1061

Hurricane lke
Landfall:
Sept 13, 2008
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Nwa}tzhem Gulf of Mexico

The coast with the most.dramatic ecosystem changes in the USA
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Reconstruct Holocene Geologic
Stratigraphy, Paleoenvironments, & Climate — from eastern

Louisiana to western Florida

Evidence of Multidecadal Climate Variability from a Gulf of Mexico
Sea Surface Temperature (SST) Proxy Record
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Contaminant
Research

» Watershed-scale Mercury Studies

 Impact of Mosquito Control on
Butterfly Species

* Pesticides in Central Florida Lakes
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e |SSUE (1): National-scale mercury studies

— 1998-2005: National survey of mercury in bed
sediment, water, fish at >200 sites across the | ~ xLANATION B
US (in press) o N - Aysto
— 2002-2006: Process-based studies of the
relative importance of mercury source,
methylation, trophic dynamics in Oregon,
Wisconsin, Florida (ES&T, April 15, 2009, 43:8) lﬂ“[:ﬂ&

— Current activity: USGS Circular, “Mercury in
aguatic ecosystems across the United States —
A summary of selected studies by the U.S.
Geological Survey”

ENVIRONMENTAL \; :
QUICKSILVER

Rogulating Mercury
Emissions from Coal

Mercury Cyclas in
Aguatic Ecosystams

Prajecting Global Mareury
Emisgians for Z050

Collaboration with NRP
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Issue (2): Watershed scale mercury studles
(2006-ongoing) Watershed modeling

(2006-ongoing) Compare/contrast
characteristics in New York & South Carolina
headwater streams related to mercury
accumulation in aquatic biota

— Current activity

e Spring FY2010 Field Work scheduled

. Syntl‘)e-sis'%’l\/lercury spec_iatjon,
bioavailability, Bioacumulation factors,
Biomagnification rates




Impact of Mosquito Control on
Resident Butterfly Species

ISSUE: Balancing mosquito control operations with efforts to conserve two
butterfly species (Bartram’s hairstreak and Florida leafwing) that are
candidates for listing under ESA.

Florida leafwing

Plane spraying mosquito control
pest|C|de over the National Key Deer .
Wlldhfe Refuge (B|g Pme Key, IFL) |
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Adult Gulf Fritillary Butterflies

Below this level, mortality associated with cholinesterase activity

Spray 1 Spray 2

Spray 3

Spray 4

No-spray 1 No-spray2 No-spray3 Reference




Water Quality and Evaluation of Pesticides -

in Lakes in the Ridge Citrus Region
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F * Non- Ind|genous Aquatic Species National Database
* Invasive Species Effects & Interactions
* Non-native Marine Fishes Early Detection & Rapid Response
* Invasive Burmese Pythons in Everglades National Park
 Dry Tortugas Marine Turtles

= %« Strategic Habitat Conservation for the Florida Scrub-Jay

» Data For Sturgeon Management
» Manatee Health Assessments & Genetic Analysis
* Imperiled Freshwater Organisms of North America

N » Joint Ecosystem Modeling (JEM)
* Bacillus anthracis in North American Soils
 Asian Dust Microbe Transport
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NSUEHAINDEESE
Averaging 55,000 hits/day (last 6 mos)

ALERTS INTERACTIVE MAPS ADVANCED QUERIES

NAS Alert System

Hundreds of people
are registered to
receive alerts of an

introduced species
in a new location. Real-time

Generated with ArcIMS access to more data

Advanced queries and

User can zoom in, identify
points, add layers
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Photo by J. P. Reid/lUSGS

Armored catfish, an invasive from South
America, grazing algae and epibiota on Florida
manatees.



Non-native Marine Fishes.in SOuth Florida:
Early Detec(tlon and Rapld“ spopse

Field Guide to the
Monindigenous Marine
Fishes of Florida

Atrlanmile
Fedan

Gl of Wenrco

USGS, REEF, NOAA

sk fof @ changing weosis!
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Collaborators:

National Park Service: Skip Show

University of Florida: Frank Mazzotti, Mike Cherkiss
USGS: Kristen Hart, Gordon Rodda, Bob Reed, Pam
Schofield, Amanda Demopoulos, Maggie Kellogg
Davidson College: Mike Dorcas

UGA-SREL: 1.D. Willson, Whit Gibbons
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ECOLOGY:
Diet - Gut content analysis

Spatial Ecology & Movements — Satellite and GPS Radiotelemetry

Population ecology — Genetics, isotopes

TOLERANCES
Thermal Biology - IMPACTS
Implant data loggers

Salinity tolerance
Climate tolerance

RISK ASSESSMENT

Climate matching

Predicting new invaders

CONTROL
Trapping

Trap development
Trap trials
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Dry Tu Sea Turtles

Turtles are highly
mobile, some travel
as far as Cuba and
the Bahamas
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ISSUES:
« Maximize number of scrub-jay breeding pairs
* Increase proportion of medium-height scrub

with adequate open areas

MANAGEMENT ACTIONS:
1) Do nothing

2) Only burn

3) Plow open areas + burn
4) Only plow open areas

USGS, Merritt Island NWR, Kennedy Space Center
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PRODUCTS: USGS Mark-recapture and
tagging studies since 1986 have
provided data on:

 Population dynamics

* Life history (such as fall spawning)
 Correlations between population and
environmental conditions

* Location of winter habitats

* Inter-river transfers
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ISSUE: Clinical data needed to support management - A _

of manatees and provide baseline data for assessing
manatee health in public management and improve
‘ __data available for private care such as aquarla

’ I

STUDY USGS manatee health
assessments prowde baseline cI|n|caI data "-




Scientists collect tissue samples from
wild manatees, such as this “cookie”

USGS biologist
from the tail margin, for genetic analysis 10108IStS prepare

manatee genetic samples
for analysis
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. Sea-levelRise | %

» Surface Elevation Change in Wetlands of Southwest Coastal Everglades
 Tree Mortality & Elevation
~  « Surfacewater & Sea Level Rise Dynamics ' .
—{mpacts of Climate Change on Coastal Habitats and SpeC|es in the Everglades ~
R}” Integratlng Geology, Hydrology; and Biology of Sea-level-Rise Vulnerablllty into 4
... a.Pecision-support Framework
= Predictions of Geo-bio-hydro-climate Response to Sea-level Rise i
 Climate Change Effects on Evapotranspiration- 4 '

L]

!
 Evapotranspiration & Carboncﬁe%work - O L "
- Florida Shelf — Ocean Acidification  * ™" "o & & , p. .
- Saltwater Intrusion Sensitivity Analysis-. & F A
ZUSGS . )= ey
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Located at the
southern tip of
the Florida penin-
sula, the Countyis
only feet and inch-
es above sea level,

resting on porous
[imestone rock, sur-
rounded by ocean
waters and a “river
of grass,” the world
famous Everglades.

Anyslight increase

inthe sea level will

have a devastating

impact on Miami-

Dade County.

Climate Change )

for the Impacts

COUNTY

Americas Most Vulnerable Community
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Issue: South Florida is the crucible of seadevel rise impacts
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Cumubative Mortality (%)

Delayed mortality as elevation decreases - initial survivors die months to years later

Smith, T.J., lll et al. 2009 Cumulative impacts of hurricanes
on Florida mangrove ecosystems: sediment
deposition, storm surges and vegetation. Wetlands 29: 24-34.
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6/19/1996 with 60 cm sea-level rise
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Topographie Elevation Taskl 10 o 50
SL, plant production, storms "=

Integrated Modeling Approach:

* Enhance existing hydrology model
to hindcast SLR and historic
vegetation change

 Add land elevation change

* Add mechanistic models of
vegetation change

e Add hurricane disturbance

e Assess habitat suitability for focal
species

* Develop predictive capability for
SLR under restoration and
management scenarios
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Conduct Research, Incorporate Understanding Formulate Response Identify and Assess
Assessments, of Processes and Their Probabilities Decision Variables
and Identify Uncertainties

e ‘
inundation m
Sea Level Rise Storm/Wave Climatology coastal Env. Health Risk
Topography Sediment Transport erosion  Med.|

Geology > Landform Evolution

Biology Wetland Accretion Rates —> i
Hydrology Groundwater Flow wetland Land Loss Risk
Storminess efc. accretion m
Ecological Risk

water table
elevation change m
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 Develop robust Decision Support System
(DSS)
— Update knowledge (and uncertainty) of
present system state
— Provide probabilistic prediction of future state

* Develop scientific SLR integration system
— Update knowledge of present system
interactions
— Show nature/knowledge of interactions
between system components _
— Show impact of increased knowledge (reduced =
uncertainty)

Temperature, Salinity, Velocity, Dis
solved Oxygen, Rainfall, Water
Depth



Clirgeits Colzipieja =ifaais ap) =\zloeiraipisiolreitor!

i vy D we— —

LU ] ]]
][]

'

[N

= =
-
- —

R R D E I




EVARBIaNSPIalGRICHEANORNNEWGNK

87° 86° 85° 84° 83° 82° 81° 80°

0 20 40 60 80 100 MILES
o e e
0 20 40 60 80 100 KILOMETERS




Florida Shelf - Qcean Acidification

ISSUE: Sustainability of ecosystems under changing environmental conditions

.
; =

Integrated apbroach to understanding impacts of
ocean acidification & carbon budget of shelf:

« Calcifying species & response to changing
pCO,

» Critical thresholds & impacts for species

« Map regional pCO, and saturation for shelf to
link to habitat characteristics

» Use historic pH trends to predict future
responses
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« Complement historic data

« Indicate how calcium carbonate
producing organisms on the shelf
respond to pH decreases (pCO2
increases) over time
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pCO, seawater

Satellite Field data

Flow thru system collects
pCO2, DIC, pH, total carbon

=USGS
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pH and Salinity at Cedar Key, FL

1985- 2008

Select Water Quality Sites
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FISH & WILIDLIFE
HERYICE

Southwest Florida
Werter Maragement Listrict

SUWANNEE RIVER

WATER MANAGEMENT DISTRICT - BRUWARD
[F & & § | & &]

beminole Tribe of
Florida

Volusia, Highlands, Lee, St. Lucie, Broward, Lake
Hillsborough, Manatee, Pinellas, Okaloosa, Orange
Sarasota, Miami-Dade, Santa Rosa, Seminole, Walton

COMPR NI FTENGLANES STATORATINE FLiE ICEEF

= - The joweney io

Bradenton, North Port, Sarasota, _ Tl g =N ) FEAROHE ARRricS
Tampa, Jacksonville, Cape Coral, Boca Raton o bl il A0y 22 e A W EVERGLADES
Hollywood, Cocoa, Hallandale Beach, Sanibel

Peace River Manasota Regional Water Supply
Jacksonville Electric, Florida Keys Aqueduct ,
Reedy Creek Improvement District

Water Tampa Bay Water

lorida Department of Agriculture

and Consumer Services
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