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The IRL consists of three bodies of water...

The Indian River Lagoon

e Indian River
e Banana River
e Mosquito Lagoon

Photo credit: U. S. Fish and Wildlife Service

This creates one of the most biologically diverse
estuaries in North Americal
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" Pollution

* e Boom in population

e Over harvesting

e (oastline construction

e River runoff

Photo credit: Bill Klein
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Introduction to Living Docks

“A community-based
approach to Indian
River Lagoon
Restoration”

Promote growth of
benthic filter feeders in
IRL

Oyster mats to pilings
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Benthic Filter Feeders

e Living on, near, or in the
seabed

e Oysters known for large
volume of filtering
capabilities

e Remove suspended
particles from water
column

_ Nature’s Water Filter

Photo credit: Intonaturesc.com
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BUT, it's not just the oysters....

Sea squirt

Barnacles Encrusting Bryozoan
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Living Dock Benthic Filtration



http://drive.google.com/file/d/11KZ-lOyLpLrHUVtV5EIvFg-oTJvNEmwc/view

e History of Living
Docks program

e \What has worked
in the past

= PAPER

Literature Review
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Research Question
. How can benthic filter feeding organisms help alleviate

algal blooms and other suspended particles due to
climate change / human impacts?

Hypothesis

The water temperature, turbidity, and salinity of an
area in the lagoon contributes to the growth of
organisms and subsequently affects settlement
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Projects

Project 1: Succession of Benthic Organisms
on Living Docks

Project 2: Calculate the Filtration Ability of the
Benthic Organisms



Project 1:
Succession of
Benthic Organisms
on Living Docks






Progression at
Melbourne Beach

. Pier




Week O vs Week 2 vs Week 4 vs Week
6
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MBP Project Results

MBP Benthic Community Growth Over Six Weeks

Week 0 Week 2 Week 4 Week &

Week

mBanacks @ Encrusing Bryozoans Hydroids Tunicates mBiofilm @ Tubeworms @ Algae




Existing Living
Docks Visited

during Summer
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| Lihtouse Cove Sebastian




Living Docks

Data

A



Fall vs. Spring Organism Distribution
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Confidence Intervals
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ater Quality Data Acquired from St. Johns River
Water Management
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Example Raw Water Station Data

Banana River Salinity Banana River Turbidity
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Living Docks and Corre|afing Water Station
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Modeling

Settlement

A
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Beta Regression

e Data was percents, on interval (0,1)

e Betareg package in R

e Useful for finding patterns within data, making
predictions
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Water Quality Factors _
Means 7 Day

Water Quality Factors
Means 30 Day

Sebastian with Vero
Data

Link Functions
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Barnacle Growth Best Models

p-value (phi
o Model Pseudo r*2  AIC coefficient) Significant Observations p
Barnacles ~ Dock + 0.2941 -<2e-16 Dock, salinity,
Season + pH + Salinity . .
+ Temperature + 602.9704 turbidity, almost
Turbidity, season almost
Log-link Function, temperature
7-Day Means
Barnacles ~ Dock + 0.3098 -595.731<2e-16 Dock, salinity,

Season + pH + Salinity
+ Temperature +
Turbidity,

Logit-link Function,
30-Day Means

turbidity
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" Ovyster Growth Best Models “

Oysters ~ Dock + 0.3555 - <2e-16 Only dock and

Season + pH + Salinity C g
+ Temperature + 3032.185 season significant

Turbidity,

Log-link Function,
7-Day Means, Vero
data for Sebastian

Oysters ~ Dock 0.352 -<2e-16 Dock

Log-link Function,
7-Day Means 3039.451




Encrushng Bryozoan Growth Best Models .

®hcrusting Bryozoans ~
Dock + Season + pH +
Salinity + Temperature +
Turbidity,

Logit-link Function,
7-Day Means

Encrusting Bryozoans ~
Dock + Season + pH +
Salinity + Temperature +
Turbidity,

Log-link Function,

7-Day Means

Vero data used for
Sebastian

0.3189 -2264.38<2e-16

0.2997-2265.164 <2e-16

Dock, season, pH,
salinity, almost temp
almost turbidity

Dock, season, pH
and temperature
significant
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. Beta Regression Patterns

[ o
Dock - ,
‘ Turbidity Encrusting
‘ ‘ Bryozoan

Barnacles

Water Data
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" Model Discussion “

Oyster Encrusting Bryozoan Barnacles

" e Southernmost e Acidity of the e Feeding |

parts of the water impacts rates are
lagoon foster the growth dependent
more oyster e Favors cooler on turbidity
settlement water e Preferred

e Data shows less temperatures ranges of
oyster growthin e Seasonal both salinity
northern IRL preferences and

temperature



" & . Project 2:

Calculate the
Filtration Ability
of the Benthic

Organisms, -
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* o 10 shells collected from
IAP and Lighthouse :
Cove docks

e Harvesting organisms

o Barnacles
o Encrusting
Bryozoans

Estimating Dock Filtration




Imagej and Encrusting Bryozoan Filtration
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13 FPink 4155 2.24

14 BRed 83.4 10.48

15 FRed 89.03 7.85

16 BPurpleGreen 459 3.47

17 FPurpleGreen 48.73 217

18 BYellow 42.31 555

19 FYellow 4133 0

20 BYellowRed 42.83 2.24



' Encrubting Bryozoan Filtration Calculations ‘

Filter: 2000 gallons per day

\

y 2,000,000 zooids '
1.6ft ’
1 day
Area = nr* ft™ —> cm’
Area = n(e) 1ft'= 929cm

Area = 2.01ft’ 2.01ft'= 1867.351cm’
Filtration Calculation

20.2 cm'x 2000 gallons x 1 day x 3.7 L —
1 shell 1867.93 cm* 24 hours 1gallon 3.3344 L/h
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Total number of barnacles

1 shell

0.1 L/h
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Dock Filtration Calculation

o ¢
4021 L 70 shells 20 mats 8347 716 L
* % —_— . —
1h*1shell 1mat IAP dock ’ h
5.963 L 70 shells 50 mats 14.073.569 L
1h+*1shell 1mat LHC dock ’ h



. ° Comparing Filtration

Lighthouse Cove

w

A =N

- 30 more mats than IAP

- Fewer barnacles than IAP

- Less area of encrusting
bryozoan than IAP

IAP

- 30 less mats than LHC

- More barnacles than LHC

- Greater area of encrusting
bryozoan than LHC
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Project 1 Conclusions:

Conclusions

Organisms have seasonal preferences, and
the location of the docks within the Indian
River Lagoon impacts settlement.

Project 2 Conclusions:

Expanding the Living Docks program and
implementing more mats will facilitate mass
benthic organism filtration within the Indian
River Lagoon.
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e Regression model
o o Optimizing model date
retrieval
o Incorporating organism
temperature and salinity
preferences

e (ontinue dock assessments
e [xtrapolate the filtration rates to
more docks in the lagoon
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