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OBJECTIVES OF ON-GOINGH ..
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- J\) paleoecologlcal mformatlon from
Jtlple sediment cores in Florida
3: yocoupled with statistical models

‘- Slerdevelop independent estimates of

— pre drainage hydrology In the
— Everglades and salinity in the Bay
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PaleeecologicalData: USGS
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EVERGLADES NATIONAL PARK - MARINE MONITORING NETWORK

Bob Allen

Broad River Lower
Buoy Key
Butternut Key
Broad River
Blackwater Sound
Cannon Ba

Cane Pate
Clearwater Pass
Duck Key

Garfield Bight Lo
Gunboat Island y

Highway Creek

Harney River

Johnson Key

Little Blackwater Sound
IM Little Madeira

Lane River

Lostmans River

Little Rabbil Key

Long Sound

Murray Key

North River

Peterson Key

Shark River

Terrapin Bay

Trout Cove

Tar‘wn Bay East

Taylor River

Nhigray Basin

Rty Everglades National

Filly Willy

Park
Marine Monitoring
Network Stations

NOTE: MLR Salinity
models exist for all 31
stations




ST STUBRY: — WHIPRAY BASIN
PF\I EOSALINLLY ANALYSIS
W IR HUSGS & FW
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PEVELOPED METHODOLOGY:
SIPHASES

= j—)evelop paleosalinity regime
= Pevelop regression models

Link paleo salinity regime and
regression models to estimate pre-
drainage stage, flow, and salinity

® 8 Steps




Step 4: Linking Regression Models

Phase |. Paleoecology

NSM

Step 1 Assemblage Paleosalinity
Whipray Basin  Interpretation regime for
) - . .
sediment core Age dating Wh|pray
Basin

with
MLR
model

£

Step 2
Whipray Basin paleo-
based simulated time
series using observed
climate data for 1985-
2000

Phase IlI: Regression Models (RM)
based on observed data

Step 3: Stage to salinity RM
Observed stage at Linear RMs

primary stations \ PFEdiCt Whipray
(CP, P33) Basin salinity

Observed /' based on CP and
Whipray Basin P33 stage

station salinity

Step 4A: Stage (CP, P33) to Flow RM

Sl Linear RMs
primary stations :
(Cg P33) \. predict flow at

SRS and TSB
based on CP and
Observed flow at P33 stage
SRS and TSB

Step 4B: Stage (CP, P33) to Stage RM

Observed stage at Linear RMs

primary stations :
predict stage at
©P.P33) s P ations

Observed stage at / based on CP and
other Everglades P33 stage

stations

used to

Step 4C: Salinity (WB) to Salinity RM

Observed .
. . Linear RMs
Whipray Basin predict salinity at
station salinity other stations
Observed salinity based on Whipray
at other Florida / Basin salinity

Bay stations

from STEP 3 |[OUTPUT: Paleo-based
- (CP. P33) and ||daily stages at CP & P33
|
|
|
|
|
|
|

Linking RMs

couple data

Phase lll: LInked Regression Models couple
Paleoecologic data and RMs based on observed data

|r Step 5

Invert models

input paleo- ||that produce Whipray
based salinity ||paleo-salinity time-series
data

Step 7

Linking linear RMs from STEP
4B and output from STEP 5
simulates stage at other
stations based on predicted
stages at CP & P33

Step 8

Linking linear RMs from STEP
4C and output from STEP 2
simulates salinity at other

stations in Florida Bay based
on Whipray paleo-salinity time-
series

Linking linear

regression models

from STEP 4A and
output from STEP 5§
simulates flows at

OUTPUT: Predicted
historical flows that
produce Whipray paleo-
salinity time-series

SRS and TSB

OUTPUT: Paleo-based
estimates of annual hydro-
period and hydropatterns
at locations in Everglades

OUTPUT: Paleo-based
estimates of salinity at
locations in Florida Bay
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Salinity
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Euryhaline (~15->40
ppt); low abundance
and diversity zone

Polyhaline (18-30
3 ppt); high abundance
and diversity zone

2 Mixed [Transitional

Mesohaline (5-18
ppt) to polyhaline
(18-30 ppt); high
abundance and
diversity zone
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NKING REGRESSION

Ve DELS — STAGE AND FLOW
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Dezgerclent
Veirizlgle

IReependent
\ariable

Coefficient

Intercept

Wi gray

By

o

P33

-7.91

86.31

_‘-'_‘.-—---'

..-Wﬁlpray'
Basin

CP

-6.75

43.82

TSB

CP

14.25

-3.5

SRS

184.95

-325.69

G3273

1.36

-0.75

NP206

1.48

=158

TSH

0.93

0.26
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BINKING REGRESSION

Mga ELS — SALIN ITY :
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Independent Variable

N

-

Intercept

_)J O r\]kn

Whipray Basin

4.23

Whipray Basin

5.99

BIJO/ Key

L_ _é]% Key

Whipray Basin

-5.01

DGk Key

| -~ e e —

Whipray Basin

-3.9

—_..'ift'z'rajrﬁeld Bight

Whipray Basin

-18.1

Joe Bay

Whipray Basin

-24.54

Johnson Key

Whipray Basin

13.18

Little Madeira Bay.

Whipray Basin

= Lt

Little Rabbit

Whipray Basin

16.46

Murray: Key

Whipray Basin

12.58

Peterson Key

Whipray Basin

22.42

Terrapin Ba

Whipray Basin

-30.1




_ ﬁgan Stage — ——
eo0-based vs Observed

paleo:observed

observed 1.28
paleo
observed 2.54

paleo




— Paleo-base -
e

Observed =

Flow Station paleo:
observed

SRS observed 2.73
paleo
observed 3.99
paleo
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Vienthly Average: Elow.
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Comparisen
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Station

Observed
Average

ralep-based Salinity Regime
Florda Bay:

Paleo
Average

Difference:
Observed-Paleo

Bob Allen

33.20

21.10

12.10

Buoy Key

32.80

22.20

10.60

Butternut Key

31.30

17.70

13.60

Duck Key

29.00

16.80

12.20

"-"j Garfield Bight

28.90

10.30

18.60

- Joe Bay

15.36

2.73

12.63

= | Johnson Key

35.30

27.00

8.30

| Little Madeira Bay

23.83

8.20

15.63

Little Rabbit

34.40

27.30

7.10

Murray Key

33.00

24.80

8.20

Peterson Key

35.80

30.50

5.30

Terrapin Bay

23.60

3.50

20.10




Venice System
Limnetic  Oligohaline uhaline 4
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Fig. 1. Comparison of Venice System and estuarine salinity zones derived from multivariate analysis,

SOURCE: Bulger, Hayden, Monaco, Nelson, McCormack-Ray;

Estuaries Vol. 16, No. 2, p. 311-322 June 1993
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 WHIPRAY:BASIN
PAFE@SALINITY ANALYSIS =+
SUMVIAREE

T —— i —

- A getnodology was developed to link
spleesalinity data to upstream hydrology
Jf}i jé Everglades.

3’]3?6 dralnage salinity regime reguires

~ about 2-2.5 times more freshwater than
the current flow regime.

* Florida Bay pre-drainage salinity was
oligohaline to polyhaline
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VIIVIAKY — CURRENT

e 'I-d-"

DITIONS COMPARED TO

SAEQ CONDITIONS

- CLJrr
- §/Ior Slough flow deficit is === than the
PEefcIt in Shark River Slough during the dry

ectson.
;:?'5 — Average Everglades stage is about 0.5 m
- Jower.

— Florida Bay salinity is about 10 — 15 psu
higher.
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WHERE WILL THE WATER

SOINIE FROM?!
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21985Sttidy: Use of Diatom-

pierred Salinity FremrETU

ﬁ~’",n SNt Core ermation
Bob Allen Key in Florida

Bay

-'- NITIAL INVESTIGATION — RECOVER Southern

— e
—-I.
-

: _-'— 2 Estuaries Sub-team - Completed

FINAL ANALYSIS — ENP CESI — On-going




Sampling Events
/Modern Samples Location

® 2002
2006/2007

+ Sediment Cores Location
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OBALLEN KEY CORE-BASED,.

BE@SAL INTTRY =

j ; OO' Cm: average salinity = 19.9 psu
'100 C: average salinity = 17.3 psu

T —— i —

-.—"__.--"'

— NSI\/I based salinity (daily, 1965- ZOOO) =
- -30.06 psu
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J\/ BROSALINITY I\/IODELS

rSITIVITY‘RUNS =

- I\/I (average elo psu)
- SI\/I minus 13 psu (30 -13 =17
= * psu)

e NSI\/I minus 10 psu (30— 10 = 20
~ psu)
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m:lTY RUNS

SAR |S@N_&'AVEJRA@€" —_—

NSM NSM  Whipray

Minus 10 Minus 13  Basin

- NSM / psu / psu / Paleo /
= Location Observed Observed Observed Observed

SRS 2.2 5.4 I 3.7

TSB 3 8.1 . 8.3




BOB ALEEN KEY
PALEOSALINLLY — INFTHIAL
JJ\J\‘/'__ GATIONIEINDINGS

T —— i —

> Diziioggk inferred salinity estimates
emBeb Allen Key sediment cores
rL e guite variable for segments

-,. =tom this analysis: best estimate of
== "pre -drainage salinity is average of 32
cm — 100 cm segments = 17.3 psu

average over segments (NSM — 13
psu)
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AWIDITIIONAL PALEO PROJECTS

U J\J ERWAY -

30h Allen Key Flnal AnaIyS|s W/EIU -
L IVl

— nallze paleoesalinity regime using upgraded
10del for diatom-inferred salinity

Develop final estimates of pre-drainage
t_;:m ‘hydrology and salinity using the developed
t—-j—'"‘"“_"‘ methodology

~ o USGS Additional Florida Bay Analysis — Just
Starting

— Choose 2 more sites for analysis
— Develop paleosalinity regime for each

— Estimate pre-drainage hydrology and salinity
using the developed methodology for each




AL DESTINATION =

IR —

Pined analy3|s o all pre-drainage
nates of stage and flow in Everglades

Zidisalinity in Florida Bay
- L terpret tegether, including uncertainty

= __:_ evelop consensus estimates of pre-
= drainage conditions (stage, flow, salinity)

'—'_

= Use results for SLR interpretations

® Missing piece from paleosalinity puzzle —
Shark River paleo analysis — Next year??
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