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Background

Oysters
o Suspension feeders
o Filter water
o Produce biodeposits

Seston

o PIM

o POM

o Sediment
Experiment

o Filtration

Ecosystem benefits provided by Oysters

Nutrient uptake,
sequestration

V and filtration

Substrate for hard
bottom benthos &
refuge for other biota

Disease

Ecosystem stressors to Oysters

Water Quality Stressors
..
Salinity too High Low Dissolved
high/low  Temperature  Oxygen

-

Loss of spawning
due to low density

Incoming silt buries
reef faster than
it can grow

Predation




Hypotheses

e Resuspension tanks
o Higher seston concentration
o Lower DO levels

e Oysters will cause lower:

o Seston concentration
o DO levels
o In-vivo Fluorescence




Methods

e |astyear
o 6 tanks, 3 resuspension (R), 3
non-resuspension (NR), addition of
biodeposits, non-resuspension have
lower shear stress, 4 week experiment
e This year
o Addition of oysters




Study Site

Collected mud from the Patuxent
River, near the mouth of the St.
Leonard Creek

Mud placed in mesocosm tanks at
PEARL with a 2-week equilibration
period (Porter et al. 2006)



Methods

Daily Measurements

Dissolved Oxygen

In-vivo Fluorescence

Secchi depth (on/off phases)
Temperature (every 10 minutes)
Turbidity

Other sampling

Denitrification (N, flux)
Biogeochemical Nutrient and Gas
Fluxes

Particulate Sediments

Light

Phytoplankton

Biweekly Measurements
e TSS (Twice a week)

o Particulate Inorganic
Matter (PIM) and
Particulate Organic
Matter (POM)

e Zooplankton
e Nutrients

o  Ammonium

o Phosphate

o Nitrate+nitrite

o Etc.




Experiment

e Added oysters

e Filters

o Collected samples
Filtered
Dried at 60°C
Weighed
Dried at 450°C
Weighed

O O O O O




Data Analysis

o
e Used t-tests in Excel to compare: v ™

o Seston concentration
o DO

o Temperature

o In-vivo fluorescence

e Will compare:
o  Nutrient levels
m Chlorophyll a
m  Ammonium
m Nitrate+nitrite




Temperatures

Temperature STURM 2018 Temperatures STURM 2019
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Seston

Predictions:
Lower in 2079 vs. 2018
Lower in NR tanks



TSS 2018 TSS 2019

P-Value = 0.0002 ) P-Value On < 0.0001
P-Value Off < 0.0001

TSS (mg L)
TSS (mg/L)

l Hm“l TN R LLLLL mAR RN

Experiment Day

Experiment Day
EmR_on MR off EMNR_on mNR_off mR_Oyson mNR_Oyson mR_Oyoff = NR_Oys off

T-test for 2018 Rvs. 2019 R T-test for 2018 NR vs. 2019 NR
e P-value =0.0503 e P-value < 0.0001




Dissolved Oxygen

Prediction:
Lower levels in 2079 vs. 2018
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Dissolved Oxygen

Dissolved Oxygen 2018

0123456 7 8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30
Days Into the Experiment
HAve_R mAve_NR

Dissolved Oxygen 2019

Dissolved Oxygen (mg L'V
N w o> [4,] [+>] ~ [+~ w
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o

123 456 7 8 9 1011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29
Day of Experiment
ERENR

T-test for 2018 Rvs. 2019 R T-test for 2018 NR vs. 20719 NR

e P-value =0.005

e P-value <0.0001



In-vivo Fluorescence

Prediction:
Lower levels in 2079 vs. 2018



In-vivo Fluorescence

In-vivo Fluorescene 2018 In-vivo Fluorescence 2019
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Day of Experiment

mAve_R mAve_NR

o

123456 7 8 91011121314151617181520212223242526272829
Day of Experiment
mR ®mNR

T-test for 2018 Rvs. 2019 R T-test for 2018 NR vs. 2019 NR
e P-value=0.5618 e P-value<0.0001



Oyster Growth

Length End (mm)

In-vivo Fluorescence 2019

p <0.0001

p <0.0001
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Particulate Organic Matter (POM)

e Significant difference between R —
and NR ,, p = 0.0006
e Variability due to differences h
between tanks 1, 2, and 3
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Experiment Day

BR mENR mRofl mNRoY



Future Analysis

e Water Column
Chlorophyll a
Nitrate+nitrite
Ammonium
SRP (Phosphate)
Silicate
Particulate N, C, and P
Phytoplankton/Zooplankton
o Light
e Biogeochemical Fluxes
O N:
0.
Nitrate+nitrite
Ammonium v
SRP (Phosphate) -
Sediment Chlorophyll a :

O O O O O O
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2019 Conclusions

e Significant difference between 2019 R and NR
o Seston
o In-vivo Fluorescence

e Non-significant difference between 2019 R and NR
o Dissolved Oxygen



2018 vs. 2019

e Significant difference between 2018 R and 2019 R
o Dissolved Oxygen

e Significant difference between 2018 NR and 2019 NR
o Seston
o Dissolved Oxygen
o In-vivo Fluorescence
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