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Salinity and Water Temperature  
 

Are the two most dominant 
factors for oyster survival and growth 

when other environmental parameters are 
within tolerance range  

 



Optimum Salinity Regime (Red Lines) for Louisiana Production on State Public Grounds  
Seed oysters 1-3” shell length, 5-15ppt (from Chatry et al. 1985) 

Blue dashed line (added by Melancon)optimum salinity for oyster larvae and recruitment survival > 8ppt 
 

Oysters	
  have	
  annual	
  bi-­‐modal	
  mass	
  spawns:	
  
	
  	
  May-­‐June	
  and	
  Sept-­‐Oct	
  



Source: Erik Swenson, LSU 
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Mean Annual Salinity Habitats in the Barataria Estuary 
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Barataria Basin Climate Index
based on a quarterly mean Palmer Drought Severity Index and Mississippi River 

Discharge
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Oyster Harvester’s Perspective– changing with salinity is normal 

Data sources: E. Melancon, E. Swenson, P. Vujnovich 
unpublished The Human Dimension & Fishing Strategy 

Dry estuary conditions 

Wet estuary conditions 

Area 4 
Area 3 

Public Grounds 

Area 2 

Area 1 

As mother nature 
shifts through natural 
dry and rainy periods, 
oyster survival changes 
and oyster locations 
change up and down 
estuary. 

As oyster habitat 
locations change, 
an oyster harvester 
shifts efforts to 
productive areas up 
and down estuary. 
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Oyster Habitat Zones Based on Salinity  
(Wet & Dry Estuary Conditions) Melancon	
  et	
  al.	
  1998	
  



Data sources: E. Melancon 

Seed Bedding FISHERY 

Oystermen transport seed 
from Public Grounds or 
private leases to bed in areas 
that grow oysters fast (high-
salinity zone) depending on 
prevailing conditions 

C 

High-salinity habitat produces very 
good growth, but problems  
with abundant predators. If plant 
in fall of year, must harvest by 
next summer 
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April 20th BP Oil Spill Incident 



Oil Spill Response 









Oil Spill Residue Estimate 

 
Category     E s timate 
 
Direct Recovery from Wellhe a d   1 7 %  
Burned at the surface    5 %  
Skimmed from the surfa c e    3 %  
Chemically dispersed    8 %  
Naturally Dis p e r s e d     1 6 %  
Evaporated or dissolve d    2 5 %  
Residual Remaining    2 5 %  
 
Source: NOAA  



CAERNARVON	
  	
  DIVERSION	
  	
  FLOW	
  	
  	
  	
  MAY-­‐AUG	
  2010	
  

Diversion	
  
Flow	
  Reduced	
  





DAVIS	
  POND	
  DIVERSION	
  	
  FLOW	
  	
  	
  	
  June-­‐Sept	
  	
  2010	
  

Diversion	
  
Flow	
  Reduced	
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Flow	
  Reduced	
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100%	
  Mortality	
  
No	
  spat	
  
Salinity	
  =	
  2ppt	
  

100%	
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  =	
  4ppt	
  

15%	
  Mortality	
  
No	
  spat	
  
Salinity	
  =	
  7ppt	
  

27%	
  Mortality	
  
Spat	
  present	
  
Salinity	
  =	
  14ppt	
  
Inter4dal	
  pop.	
  

24%	
  Mortality	
  
88%	
  pop.	
  were	
  spat	
  
Salinity	
  =	
  7ppt	
  

9%	
  Mortality	
  (only	
  11	
  oysters	
  collected)	
  
No	
  spat	
  
Salinity	
  =	
  4ppt	
  

No	
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  3ppt	
  

100%	
  Mortality	
  
No	
  spat	
  
Salinity	
  =	
  2ppt	
  

Barataria	
  Bay	
  
July	
  20,	
  2010	
  

Shellfish	
  Ecology	
  Laboratory	
  
Oyster	
  Survey	
  with	
  dredge	
  

A^er	
  Opening	
  of	
  Davis	
  Pond	
  Diversion	
  
In	
  Response	
  to	
  Deepwater	
  Horizon	
  Oil	
  Spill	
  



Anaerobic	
  Degrada.on	
  of	
  
Petroleum	
  Hydrocarbons	
  
Under	
  Mixed	
  Electron	
  
Acceptor	
  Condi.ons	
  

Past	
  work	
  at	
  Nicholls	
  in	
  Wetland	
  
sediments	
  

	
  



No.2	
  Diesel	
  Oil	
  Spill	
  in	
  Barataria	
  
Bay	
  in	
  2002	
  

•  Approximately	
  10,000	
  gallon	
  of	
  diesel	
  spill	
  in	
  Barataria	
  Bay	
  
•  Aerobic	
  Biological	
  Treatment	
  of	
  Oil	
  Spills	
  
•  Passive	
  Bioremedia.on	
  
•  Bios.mula.on	
  
•  Bioaugmenta.on	
  
•  In-­‐Situ	
  Treatment	
  
•  Why	
  Anaerobic	
  Bioremedia.on	
  is	
  Important?	
  
	
  	
  	
  	
  	
  Chronic	
  sediment	
  and	
  soil	
  contamina.on	
  
	
  	
  	
  	
  	
  Anaerobiosis	
  and	
  redox	
  condi.ons	
  



Sediment	
  Site	
  

 



Methods	
  

•  Sediment	
  samples	
  were	
  collected	
  from	
  the	
  diesel	
  
contaminated	
  site	
  and	
  a	
  composite	
  sample	
  was	
  
prepared	
  for	
  the	
  study.	
  

•  TPH	
  analysis	
  was	
  performed.	
  	
  
•  The	
  condi.ons	
  chosen	
  were	
  nitrate,	
  sulfate,	
  iron-­‐
reducing,	
  methanogenic,	
  fermen.ng,	
  and	
  mixed	
  
electron	
  acceptor	
  condi.ons.	
  

•  Soil	
  slurry	
  reactor	
  and	
  soil	
  column	
  studies	
  were	
  
done.	
  



Physico-­‐chemical	
  characteriza.on	
  
of	
  soil	
  

 
Paramete r      M e a n (range of 4 samples) 
________________________________________________________________________ 
 
p H       6 . 5  ( 6.1 – 6.9) 
 
Eh (mV)     -  4 6  ( - 2 8 to -77) 
 
Total solid (%)    8 8  ( 7 4  – 95) 
 
Total organic carbon (%)   3 . 5  ( 3 –4 ) 
 
TPH ( g/kg of soil)    6  ( 3  – 11) 
 
 



Experimental	
  Set-­‐up	
  

•  Anaerobic	
  condi.ons	
  studied:	
  sulfate,	
  nitrate,	
  
iron-­‐reducing,	
  methanogenic,	
  mixed	
  electron	
  
acceptor,	
  fermen.ng,and	
  abio.c	
  control.	
  

•  Duplicate	
  cultures	
  in	
  each	
  condi.on.	
  
•  At	
  every	
  sampling	
  event	
  samples	
  were	
  	
  
collected	
  and	
  TPHs	
  were	
  extracted	
  according	
  
to	
  EPA	
  approved	
  method.	
  



Experimental	
  set-­‐up	
  



TPH	
  Removal	
  Under	
  Fermen.ng	
  
&	
  Mixed	
  Electron	
  Acceptor	
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TPH	
  Removal	
  Under	
  Sulfate	
  &	
  
Nitrate	
  Reducing	
  Condi.ons	
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CO2	
  Produc.on	
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Methane	
  Produc.on	
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Bacterial	
  Counts	
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Gas	
  Chromatogram:	
  Day	
  Zero	
  



Gas	
  Chromatogram	
  of	
  Mixed	
  
Electron	
  Acceptor	
  Condi.ons	
  

aWer	
  160	
  days	
  



Gas	
  Chromatogram	
  of	
  Mixed	
  
Electron	
  Acceptor	
  Condi.ons	
  

aWer	
  290	
  days	
  



TPH	
  Removal	
  in	
  Soil	
  Column	
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Mixed	
  Electron	
  Acceptor	
  
Condi.ons	
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Microbes	
  Under	
  Mixed	
  Electron	
  
Acceptor	
  Condi.ons	
  



Current	
  Oil	
  Spill	
  Research	
  

-­‐  Monthly	
  sample	
  collec.on	
  of	
  Sediment,	
  water,	
  and	
  
oyster.	
  

-­‐  Analyze	
  PAH	
  and	
  TPH	
  in	
  the	
  sample	
  
-­‐  Carry	
  out	
  Bios.mula.on	
  studies	
  in	
  water	
  samples	
  by	
  
supplemen.ng	
  nitrogen	
  and	
  Phosphorous.	
  

-­‐  Plan	
  to	
  study	
  anaerobic	
  degrada.on	
  under	
  various	
  
electron	
  accep.ng	
  condi.ons	
  in	
  sediments.	
  

	
  









Results	
  .ll	
  date	
  

•  No	
  significant	
  oil	
  was	
  found	
  in	
  the	
  last	
  three	
  
months	
  of	
  samples	
  in	
  water,	
  sediments,	
  and	
  
oysters.	
  

•  Maximum	
  TPH	
  value	
  was	
  found	
  in	
  sediment	
  
sample	
  (4.7	
  PPM)	
  and	
  water	
  sample	
  (1.2	
  
PPM).	
  No	
  oil	
  was	
  recovered	
  from	
  oysters.	
  

•  Bacterial	
  survey	
  in	
  water	
  column	
  showed	
  
significant	
  oil	
  degrading	
  bacteria.	
  



Bacterial	
  Growth	
  in	
  Sediment	
  
Sample	
  with	
  Crude	
  Oil	
  as	
  	
  Sole	
  

Carbon	
  source	
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Bacterial	
  Growth	
  in	
  Water	
  Samples	
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Bacteria	
  Iden.fied	
  

•  Flavobacterium mizutaii in 1-1 sediment 
sample.  

•  Acinetobacter johnsonii in 2-2 sediment 
sample. 

•  Pseudomonas putida in 1-2 water sample.  



Conclusions	
  

•  Biodegrada.on	
  of	
  oil	
  spill	
  under	
  anaerobic	
  
condi.ons	
  is	
  possible.	
  

•  Biodegrada.on	
  depends	
  on	
  the	
  microbial	
  ecology	
  of	
  
the	
  study	
  site.	
  

•  Mixed	
  electron	
  acceptor	
  condi.ons	
  showed	
  superior	
  
metabolic	
  capabili.es	
  in	
  degrading	
  TPH.	
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