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e Probiotics in shellfish hatcheries







Shellfish in Florida’s History

Shell middens, 3600 B.C.
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https://www.floridastateparks.org/parks-and-trails/fort-george-island-cultural-state-park
https://www.floridastateparks.org/parks-and-trails/fort-george-island-cultural-state-park

A Boom to Bust for Shellfish
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of current to historical abundance of oyster reefs remaining: < 50% lost (good); 50-89 % lost (fair); 90-99% lost

(poor); > 99% lost (functionally extinct) (from Beck et al. 2009).
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A Boom to Bust for Shellfish in Florida

Bay Sca : 'n Oyster

40,000,000 - &
8,000,000

ftting Franklin County) 7,000,000
30,000,000 - 6,000,000
5,000,000
20,000,000 - 4,000,000
3,000,000

2,000,000

Number of Scallops Harvested
Oyster landings (pounds)

10,000,000 - o
1,000,000

\
M_. 0
0 1990 2000 2010 2020

0- ©® o Year

.

1950 1960 1970 Lo - T X S

NOAA Fisheries

Many ecorfiiime 2 ans: B4 o - k. -ross Florida



Aquaculture is actually ancient.

Ancnent gyptlan ish armlng. Pondsfrom Rome for 6d3 d:

namev tal culture.
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Modern approaches to aquaculture in the 1800s.

The New York
Caledonia Fish
Hatchery
founded in 1864
by Seth Green
(the “Father of
- Fish Culture”) is

believed to be
the oldest

hatchery in the

United States.




Any of these look familiar?

Aquaculture

Aquaculture is the farming of fish,
seaweed, and other aquatic species.

o [Erse s SR - "_-, =] Bottom Culture

Submerged Cages and Net Pens

Submerged cages and net
pens are used to farm finfish
in the ocean.

Lines
Lines are used to farm

seaweed and bivalves, like

mussels, in the ocean.

to farm seaweed and
bivalves, like oysters, in
shallow coastal areas.

= o Ponds and Tanks
s 7 Bottom culture (lines, Ponds and tanks are
trays, or bags) is used used to farm finfish

and shrimp on land
or in coastal or
freshwater areas.

DCEANA s,



Main uses for aquaculture: Food
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Seafood production: wildg#sh catch vs aquaculture, \Ye

Aquaculture is the farming of aquatic organiSms including fish, mollu crustaceans and
fisheryproduction is.thevolume'of wild fish Catches landed for all Co%e jal, i du fal eCrees i s “"1@'

Subsistence purposes.
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Main uses for aquaculture: Ornamentals

Florida Aquaculture Species in Production | FLORIDA
Other AQLJACULTURE
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Main uses for aquaculture: Restoration




Restoration Aquaculture




Conservation Hatchery Process

SPAWNING MIGRATION
causes salmon to undergo physical changes,
stop eating, and change colour from silver

to greenish=brown and red .

ADULT SALMON
mature in the ocean
from two to seven years
(5-6 reach adulthood)
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SMOLTS
adapt to salt water
They feed on insects and
other food in the river
(81 make it to the ocean)
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A technique used worldwide - for a variety of species

Restoration aquaculture is a widely used conservation and management technique that has
successful programs worldwide.
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Imperiled species: Bringing back the White Abalone

Coastal and Marine
Sciences Institute

The three photographs above show a captive wild-origin white abalone undergoing wax
treatment to kill shell-boring organisms that eroded its shell.

Fishery closed in 1996. Yet, first marine invertebrate to make the endangered species list in 2001.
Suffered recruitment failure for 15 years. Modeled to go extinct in 25 years without human
intervention



Is this strategy for everyone?

No! - Restoration aquaculture is an advanced, expensive, and timely strategy.
Also should be accompanied by biological and genetic assessments!

Is restoration

Are conditions

Spat per trap

Wasson et al. 2020



Why do we love bivalves?
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Ecosystem services: Brita filters

25 - & Penniman Creek Gobler et al. 2022
Cog B Weesuck Creek
£
@ 201
©
Q
=
x 1.5 4
w
<
5
1.0 -

)
@©
S
s}
<
© 0.5 -
<
00 - T T T T 1
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
FIGURE 9 | Maximal densities of brown tide (Aureococcus anophagefferens) in Penniman Creek and Weesuck Creek, western Shinnecock Bay, from 2012 — 2021.
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Ecosystem services: Habitat

#oysterlove

Healthy Oyster Reefs = CeNature ¢
Happy Fishermen

Fully functional underwater marine habitats associated with
healthy oyster reefs lead to higher yields of fish and crab for
commercial and recreational fisheries.

1 acre Provides habitat for...
oysterreef ——» 1.5 tons of fish & seafood

Data Source: Journal of Applied Ecology



Oyster Restoration

Harris Creek Oyster Restoration
Notice: water depths are shallower than currently shown on charts
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The U.S. Army Corps of Engineers and
Maryland Department  of  Natural
Resources have placed rock and shell in
the areas identified on this map to restore
oyster reef habitat in Harris Creek. In
those areas, water depths are 1 ft to up to
2 ft shallower than what is currently shown
on navigational charts. NOAA is revising
the charts to reflect these restoration
areas and depths. Please be vigilant
when navigating through these areas.
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This map, finer scale maps, and
7 coordinates of the restoration areas are
available at  http://go.usa.gov/cswPh.
Contact the USACE Project Manager,
Anna Compton - 410-962-4633 or
anna.m.compton@usace.army.mil

for further information.
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Changing environments and carry-over effects
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Environmental

Change: ,‘ 2023 Marine _,
an obstacle to = Heat Wave

restoration

Restoratlon aquaculture will need

resilient animals.
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Carry over effects—when an early life
experience affects later life responses

Physiological carry over: human immune response
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Carry over effects and restoration

Carry over effects Important types: Repercussions in the wild:
change:




Overview

Early life
environment

Post-set
environment

Field Site ¢
Environments &

10 salinities
(10 — 28 ppt)
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Larval and early spat growth
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Later spat growth and condition index
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Some conclusions:

For restoration, oysters are usually put out into the field
shortly after metamorphosis.

Could have a
- o0 harder time in the
% wild.
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Smaller/slower growing oysters are more susceptible to
predation and competition.
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Some conclusions:

Early environment and later environment interacted to
shape oyster physiological condition.

5

4, Te . Could be better at
. -3 handling
environmental

Outplant Site Change in the

< Alligator Harbor 1
< QOyster Bay Wlld

Condition Index

10 15 20 25 30
Larval Culture Salinity (ppt)

Larger energetic stores can help oysters survive stressful
conditions for longer periods of time.
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change:
- an obstacle to
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Culture carry-over effects could be advantageous
once understood to prepare animals for environmental
stress.
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The need for




Life cycle



https://docs.google.com/file/d/1HB8NmjWu9PoDIDM1IcJxf3CYvGBIIGTm/preview
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An example of a common pathogenic bacteria: Vibrio

STAGE | Early STAGE Il

Progression of
the infection by

pathogenic
Vibrio spp.
CV: Clumped
vellum Clinical signs:
DC: z .
Disorganized Wpa
cillia
Progression of
the infection by
VC: Velar cells pathogenic
Vibrio spp.
Clinical signs: Peak of infection: sedentary larvae, high larval mortalities. Prodomal signs: reduction of
the larval motility, abnormal
Ushijima et al. 2018 T Dubert et al. 2017 pattern of swimming.
STAGE Il Late STAGE Il

Vibrio coralliilyticus was shown to cause 76-100% mortality of the
eastern oyster (Crassostrea virginia)



Effects of unbalanced microbiome in FSUCML hatchery
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Prevention: Probiotics
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Prevention: Probiotics

Outcompetes pathogenic microorganisms
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Suman et al. 2022



Visual results
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Statistically significant results

Fall 2023 Larval Oyster Competency

I Treatment
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