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History of Eastern
Oysters in Tampa Bay

Early 1800s- abundant oyster reefs
provide economic/ecological services

Late 1800s- decline in oyster reefs
noticed (smeitz 1897)

1970s- reef area has declined over 85%
due to harvesting, shell mining, and
habitat loss (whitfield 1975; Beck 2011)

2000s- restoration efforts focus on
providing hard substrate to compensate
for natural reef l0ss (Hernandez 2018)




=Xy

"
%

el TBCNE
T
i ‘L

2,
ulin 5%

Goal of this study: Determine which artificial substrates and
reef elevations support optimal
development of oyster populations



Study sites

* 19 total oyster reefs across 8
locations
-2 loose shell
-10 shell bag
-4 oyster reef ball (ORB)
-3 natural

e Reefs constructed between
2006-2008, 2015-2016, or
2018-2019
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Loose shell
Shell bags
Oyster reef balls
Natural reef

Perico Preserve

Palm River
McKay Bay

Port Tampa

2D Island

Fantasy Island

Alafia River

The Kitchen




Monitoring Methods

10 permanent plots at each reef were
monitored annually/semi-annually

An RTK-GPS was used to locate plots (ORB or
0.5 x 0.5 m quadrat)

For ORBs, a 0.25 m? surface area was
calculated as a wedge

Live oysters and boxes (recently dead
oysters) were counted and measured in situ

Density of gastropod predators (i.e., oyster
dlriIIs, crown conch) was recorded for each
plot

Additional parameters include burial by
sediment and water quality




Elevation Methods

* Elevation relative to
NAVD88 was recorded
with an RTK-GPS receiver
and coupled HC1 data
collector

* Elevation recorded in
every quadrat at 1-Hz
occupation




Results: Oyster Density
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Results: Oyster Density S—
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Results: Predator Density

* Highest gastropod
predator density
observed at low
elevations,
particularly on ORBs.

Photo by M. Ligthart

a. Shell bags
30 - Reefage

. ® Young

T 25 Intermediate

S

= 59 | ool o

Z

c 15

Q

e

= 10

g s

Q [ O

& o8 -
0 ot S .
-0.8 -0.6 -0.4 -0.2 0

NAVD 88 elevation (m)

c. Loose shell

30

e I
o un

=
(% B -]

Predator density (#/m?)
H
wun

o

-0.8

Reef age
Intermediate
Old
-0.6 -0.4 -0.2 0

NAVD 88 elevation (m)

0.2

0.2

b. Oyster reef balls
30 Reef age

Young
25 Intermediate
20 old

15
10
5

Predator density (#/m?)

-0.4 -0.2 0 0.2
NAVD 88 elevation (m)

. Natural reefs

80 L]

70

60

50

40

30

20 ¢ »

10 »

0 e @ o o
-0.8 -0.6 -04 -0.2 0 0.2
NAVD 88 elevation (m)

-0.8 -0.6

o

Predator density (#/m?)



. Shell bags
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Results: Shell bags

* Higher densities of
small oysters on )
shell bags at high 200 2% g0 %
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Higher elevation
Increased subaerial exposure,
reduced feeding, heat stress,

reduced burial, reduced predation

¢ Sparse, small oysters

! . >: A~ o o -~ - > - . ".,
" - - -‘1; SRRt e ~ ,u-':’ia’ﬁ\ ':ﬁ"ff'::\ s gl

[

.

ptimal Growth Zone
Balance between subaerial exposure,
predation, feeding time, and burial

Lower elevation
Reduced subaerial exposure
increased feeding times,
increased predation,
increased burial




Discussion

* Reefs at lower elevations experience longer submergence, allowing for increased filter feeding
time and reduced stress from exposure to air.

* Longer inundation time may allow for higher rates of sedimentation and predation by gastropods

* Significantly more sediment burial found on lower elevation reefs




Conclusions

* Higher elevation reefs have
smaller, but more abundant
oysters

* Density and size are influenced by
elevation and associated factors
(predation, burial, exposure to air,
feeding duration, thermal stress)

* Information from this study should
be used for planning future oyster
restoration with anticipated sea-
level rise
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