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Elkhorn	  Slough	  

Oyster	  populaLon	  
esLmate	  ~	  5,000	  	  

You	  are	  here	  



Oysters	  absent	  from	  most	  of	  estuary	  

Wasson	  2010	  
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Hughes	  et	  al.	  2011	  
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Experimental	  Approach	  

Outline	  
	  

Phase	  1:	  	  Temp	  x	  DO	  trial	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (14	  days)	  
	  
Phase	  2:	  	  Recovery	  

	  	  	  	  	  (90	  days)	  
	  
Phase	  3:	  	  Low	  salinity	  trial	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (5	  days)	  



QuesLons	  
1.  How	  do	  mulLple	  simultaneous	  stressors	  

affect	  oysters?	  (temp	  x	  DO)	  

2.  Are	  oysters	  capable	  of	  recovering	  from	  these	  
stressors	  over	  Lme?	  

3.  Does	  early	  stress	  affect	  performance	  at	  later	  
stages	  in	  response	  to	  low	  salinity?	  	  
(latent	  effect?)	  



Methods	  
•  Spawned	  oysters	  from	  San	  Francisco	  Bay	  
adults	  (6	  collecLon	  sites)	  
	  



Methods	  
•  Spawned	  oysters	  from	  San	  Francisco	  Bay	  	  
(6	  collecLon	  sites)	  	  
	  



Methods	  –	  Phase	  1	  
•  Subjected	  newly	  sebled	  oysters	  to	  	  
– Temperatures:	  20/24°	  C	  
– Dissolved	  oxygen:	  0.6,	  2.0,	  6.5	  mg/L	  

•  Oyster	  growth	  	  
measured	  
by	  shell	  area	  	  
(ImageJ)	  
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24°	  C	  Normoxia 	   	   	  24°	  C	  Anoxia	  



Both	  DO	  and	  Temp	  
have	  an	  effect	  on	  
growth	  (insert	  
effect	  size	  here)	  

DO	  has	  larger	  
effects	  

Phase	  1:	  Oyster	  Growth	  at	  2	  weeks	  
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Experimental	  Approach	  

Hypoxia/Anoxia	  

Outline	  
	  

Phase	  1:	  	  Temp	  x	  DO	  trial	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (14	  days)	  
	  
Phase	  2:	  	  Recovery	  

	  	  	  	  	  (85	  days)	  
	  
Phase	  3:	  	  Low	  salinity	  trial	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (8	  days)	  



Growth	  at	  2	  weeks	  

Phase	  2:	  Oyster	  Growth	  at	  14	  weeks	  
Brian	  will	  insert	  text	  

on	  changes	  in	  
effect	  size	  
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Hypoxia/Anoxia	  

Outline	  
	  

Phase	  1:	  	  Temp	  x	  DO	  trial	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (14	  days)	  
	  
Phase	  2:	  	  Recovery	  

	  	  	  	  	  (90	  days)	  
	  
Phase	  3:	  	  Low	  salinity	  trial	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (8	  days)	  



Methods	  –	  Salinity	  Tolerance	  
•  At	  end	  of	  experiment:	  	  

	  salinity	  decreased	  5	  ppt/day	  
•  Target	  salinity	  for	  8	  days:	  33,	  15,	  10,	  5	  ppt	  



Phase	  3:	  Salinity	  Tolerance	  



QuesLons	  
1.  How	  do	  mulLple	  simultaneous	  stressors	  

affect	  oysters?	  	  	  
	  	  

2.  Are	  oysters	  capable	  of	  recovering	  from	  these	  
stressors	  over	  Lme?	  
	  

3.  Does	  early	  stress	  affect	  performance	  at	  later	  
stages	  in	  response	  to	  low	  salinity?	  	  
	  

AddiLve	  effects	  –	  DO	  larger	  impacts	  

ParLal	  recovery	  possible	  

No	  link	  between	  early	  life	  DO	  stress	  and	  
salinity	  tolerance	  



Summary	  
•  MulLple	  stressors	  are	  common	  and	  Lming	  of	  
stressors	  with	  life	  stage	  is	  important	  	  

•  Low	  DO	  results	  in	  lower	  oyster	  growth	  	  
(sub-‐lethal	  effect)	  

•  Low	  salinity	  has	  lethal	  impacts	  
•  Warming	  may	  be	  	  
beneficial	  up	  to	  a	  point	  
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20	  	   24	  	  



ImplicaLons	  
•  RestoraLon	  success	  depends	  on	  understanding	  
relevant	  stressors	  (know	  your	  site!)	  

•  RestoraLon	  success	  is	  likely	  estuary	  dependent	  
– Elkhorn	  Slough:	  DO	  
– SFB:	  salinity	  

•  Other	  stressors	  can	  	  
have	  large	  impacts	  



Future	  Experiments	  

Current/Planned	  Experiments:	  
•  How	  do	  adult	  oysters	  respond	  to	  low	  salinity	  events?	  	  

•  How	  do	  juvenile	  oysters	  respond	  to	  low	  salinity	  and	  high	  air	  
temperature?	  

Proposed	  Experiments:	  
•  How	  will	  oysters	  tolerate	  burial	  by	  sediment?	  
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Thank	  you!	  

Brian	  Cheng	  
bscheng@ucdavis.edu	  


