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  versus	
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  Acidification



NUTRIENTS:	
  The	
  
Role	
  of	
  Nutrients	
  in	
  

Acidification!



When	
  do	
  we	
  decouple	
  Photosynthesis	
  and	
  
Respiration/Decomposition	
  of	
  Organic	
  Matter?

• Classically,	
  we	
  
do	
  this	
  
vertically…
• Chesapeake
• Long	
  Island	
  
Sound
• Gulf	
  of	
  Mexico



When	
  do	
  we	
  decouple	
  Photosynthesis	
  and	
  
Respiration?	
  In	
  Time…
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Figure  -­-­:  The  average  [DO]  (triangles  -­  left  axis)  and  the  percentage  of  measurements  of  dissolved  oxygen  <2mg/L  (squares  -­  right  axis)  for  
each  hour  of  the  diel  cycle  from  upper  Pepper  Creek  (June  8  –  September  11,  2001).  Time  period  spans  the  first  and  last  DO  
measurements  <2mg/L  during  that  season.  Each  hourly  concentration  value  is  based  on  between  381-­384  measurements.  Each  hourly  
percentage  is  based  on  a  season  total  of  1903  measurements.  
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Maine	
  Coastal	
  Observing	
  Alliance

Ocean à Sheepscot Estuary à Sheepscot River





Townsend

• EASTERN	
  MAINE	
  – Well	
  
mixed
• WESTERN	
  MAINE	
  –
Stratified
• Is	
  well	
  mixed	
  Eastern	
  
Maine	
  subducted under	
  
wester	
  Maine	
  
stratification?



We	
  NEED	
  to	
  get	
  a	
  better	
  handle	
  on	
  sources

One	
  if	
  by	
  land
Two	
  if	
  by	
  sea

Not	
  sure	
  
Paul	
  Revere	
  
knew	
  about	
  

this



One	
  if	
  by	
  Land:	
  
Rivers	
  can	
  increase	
  
our	
  susceptibility	
  by	
  
changing	
  our	
  Total	
  
Alkalinity

• Salisbury	
  – EOS	
  2008



Non-­‐point	
  Sources

•River	
  Flow	
  *	
  
Nutrient	
  
Concentration	
  =	
  
Nutrient	
  Loading



Two	
  if	
  by	
  Sea:	
  
The	
  Gulf	
  of	
  
Maine	
  is	
  a	
  major	
  
source	
  for	
  many	
  
estuaries	
  in	
  
Maine

• Thompson	
  2009



Sediments…

• “Most	
  of	
  the	
  parameters	
  and	
  processes	
  (i.e.	
  mineralization,	
  
denitrification)	
  investigated	
  showed	
  no	
  relationship	
  with	
  the	
  
overlying	
  seawater	
  pH,	
  suggesting	
  that	
  ocean	
  acidification	
  will	
  have	
  
limited	
  impacts	
  on	
  the	
  microbial	
  activity	
  and	
  associated	
  sediment-­‐
water	
  fluxes…”



HOWEVER! Shallow	
  
Estuaries	
  are	
  STRONGLY	
  
COUPLED	
  TO	
  BENTHIC	
  
PROCESSES	
  in	
  LOTS	
  of	
  
OTHER	
  WAYS

• Sulfate	
  reduction	
  is	
  
a	
  source	
  of	
  Total	
  
Alkalinity
• Decomposing	
  
organic	
  matter	
  can	
  
increase	
  sediment	
  
oxygen	
  demand



Last	
  Recommendations

• Start	
  doing	
  a	
  better	
  job	
  of	
  tracking	
  sources	
  of	
  
• Nutrients
• Total	
  Alkalinity
• Dissolved	
  Inorganic	
  Carbon

• Can	
  we	
  start	
  thinking	
  about	
  nitrogen	
  forms	
  and	
  not	
  just	
  TOTAL	
  
NITROGEN?
• This	
  stuff	
  is	
  complex…if	
  we	
  really	
  want	
  to	
  determine	
  sources	
  of	
  
nutrient	
  pollution,	
  models	
  are	
  necessary


