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Oysters inhabit salty and brackish water
Optimum salinity range: 15-30 ppt

Temperature dependent salinity tolerance
Combination of high temperature and low 
salinity often proves to be lethal to oysters 

Short duration flood events can be beneficial

Filter feeders
Primarily feed on plankton and organic 
detritus
1 adult oyster can filter 50 gallons/day

Image from VanderKooy 2012a

Eastern oyster (Crassostrea virginica)



A Keystone Species

Oyster reefs provide habitat 
complexity, affect water quality, 
and provide food for a range of 
commercially important species

Increases species richness 
and abundance

Reef builders
Nearshore – intertidal 
Offshore – subtidal

http://harrisseafoodco.com/aquaculture
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Broadcast spawners
Warm water temperatures trigger 
spawning events
Spawning typically peaks in the spring 
and fall in the Gulf of Mexico

Larval stages following fertilization
Trochophore
Veliger
Pediveliger

Dispersal of larvae is largely controlled by 
tidal exchange and currents

Reproduction

Image from Sea Grant’s Oysters and Oil Spills
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Larvae prefer “clean” settlement substrates 
such as live oysters and inside of recently 
dead oysters (boxes)

Recently settled larvae: spat

Protandrous hermaphrodites 
First mature as males then change to 
females later in life
Have the ability to revert back to male

Takes 1-3 years to reach market size 

Development

Image from Sea Grant’s Oysters and Oil Spills



It’s the 
circle of 
life!



Fishing
Removes live animals
Less adults available to contribute to reproduction
Removes suitable substrate available for larval settlement



Oyster shell degrades rapidly compared to 
other molluscan shell

Half-life of oyster shell has been 
estimated to be between 3 and 10 years

Recent estimates from MS sound 
suggest a half-life between ~2.6 - 5.1 y

Today, shell loss from degradation likely 
exceeds shell gain in oyster reefs 
worldwide 

Chesapeake Bay oysters could once 
filter the volume of water in the Bay 
(~19 trillion gal) in less than 1 week!
Now it takes about 1 year 

Oyster shell, an impermanent resource 



Disturbances
Hurricanes and tropical storms can 
destroy oyster reefs

Strong currents and wave action 
can remove shell material or bury 
reefs due to sedimentation from 
increase suspended material 
Heavy rainfall and flooding can alter 
local salinity 

Fresh water diversion 
Can result in flooding and reduced 
salinity
Diversions can also increase 
salinity which can increase oyster 
predator abundance 

Hurricane Katrina- Image from NOAA satellite taken on 8/28/2005



Image from the New York Times (9/14/2011)

Oil spills
Oil compounds such as polycyclic aromatic 
hydrocarbons (PAHs) and dispersants (used to 
break down oil masses) can cause harm to 
organisms
Oil seems to have little effect on the immune 
function of adult oysters

Eggs and sperm contain significantly more 
PAHs than somatic tissue
High levels of PAHs in gametes could affect 
larval development

Exposure to dispersants at an early age may 
have a negative impact on fertilization and 
development

Disturbances



Further challenges

Hypoxic events
Low or depleted oxygen levels
Can result from stratification in the water 
column or from eutrophication 

Dermo – Perkinsus marinus
Can cause an estimated 50% mortality 
among market size oysters in the Gulf of 
Mexico



Some good news!

Oysters are remarkably resilient to disturbance events due to their 
life-history strategies

Oysters grow rapidly and can reach market size in <2 years in the 
Gulf of Mexico
Oysters can reach maturity in about 1 month under optimal 
conditions
Prolonged spawning season gives these animals the chance to 
replace oysters lost in mortality events



Why is oyster restoration important?

Major commercial fishery – important to our economy

Improve water quality and clarity by filtering plankton, algae, and 
other particles

Oyster reefs act as a natural storm barrier by dissipating wave 
energy

Nearshore reefs can help prevent erosion
Unlike seawalls, oyster reefs continue to build as sea level rises

Provides habitat and protection for hundreds of other species



Thank you!

Questions?
sara.pace@usm.edu


