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8	
  months	
  Durafet	
  pH	
  data	
  in	
  MBARI	
  test	
  tank	
  compared	
  to	
  periodic	
  
spectrophotometric	
  pH	
  measurements	
  of	
  tank	
  water.	
  	
  pH	
  is	
  changing	
  because	
  
tank	
  was	
  re-­‐equilibra3ng	
  with	
  atmosphere	
  aOer	
  filling.	
  	
  Occasional	
  tank	
  pH	
  
shiOs	
  are	
  due	
  to	
  tes3ng	
  of	
  liquid	
  CO2	
  experiments	
  by	
  P.	
  Brewer.	
  

7.75

7.80

7.85

7.90

7.95

12/28/08 1/27/09 2/26/09 3/28/09 4/27/09 5/27/09 6/26/09 7/26/09

pH
 T

ot
al

Ext Ref
Spec



-0.010

-0.008

-0.006

-0.004

-0.002

0.000

0.002

0.004

0.006

0.008

0.010

12/28/08 1/27/09 2/26/09 3/28/09 4/27/09 5/27/09 6/26/09 7/26/09

pH
 S

pe
c 

- p
H

 D
ur

af
et

Ext Ref

Difference	
  from	
  spec	
  measurements	
  average	
  +/-­‐	
  0.005	
  pH	
  over	
  months.	
  	
  	
  



pH	
  Sensor	
  Intercomparison	
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Carried	
  out	
  in	
  Monterey	
  Bay	
  in	
  2010	
  by	
  Ken	
  Johnson’s	
  
group	
  at	
  MBARI,	
  using	
  LOBO	
  mooring	
  L20.	
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Satura&on	
  state	
  of	
  Aragonite	
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  of	
  Calcite	
  

Autonomous	
  measurements	
  of	
  pH	
  and	
  par3al	
  
pressure	
  of	
  CO2	
  now	
  make	
  it	
  possible	
  to	
  
con3nuously	
  observe	
  satura3on	
  state	
  to	
  ~0.1	
  

Satura3on	
  State	
  



Sensor	
  Performance	
  

pH	
  measured	
  using	
  a	
  modified	
  
Honeywell	
  Durafet	
  and	
  
es3mated	
  from	
  pCO2	
  using	
  TA	
  =	
  
f(S,T)	
  provided	
  by	
  Simone	
  Alin.	
  

Examining	
  the	
  agreement	
  
between	
  the	
  three	
  different	
  pH	
  
values	
  provides	
  a	
  useful	
  QC	
  on	
  
sensor	
  data.	
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CCE1	
  Present	
  Deployment	
  	
  hcp://mooring.ucsd.edu/	
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Why	
  should	
  we	
  co-­‐locate	
  pH	
  &	
  
O2	
  sensors?	
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•  Useful	
  combina3on	
  for	
  separa3ng	
  
biogeochemical	
  rates	
  (CaCO3	
  vs.	
  Corg).	
  	
  

•  Even	
  when	
  pH	
  and	
  O2	
  are	
  expected	
  to	
  
be	
  3ghtly	
  correlated,	
  sensor	
  
redundancy	
  serves	
  as	
  an	
  import	
  
verifica3on	
  tool.	
  

•  pH-­‐O2	
  correla3on	
  rela3onship	
  can	
  
change	
  with	
  water	
  mass,	
  depth,	
  3me	
  
of	
  day.	
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Pumng	
  Ocean	
  Acidifica3on	
  in	
  Context	
  

•  Historical	
  data	
  provide	
  a	
  good	
  star3ng	
  point,	
  but	
  do	
  
not	
  tell	
  the	
  en3re	
  story,	
  especially	
  in	
  the	
  coastal	
  
ocean.	
  

•  Sensors	
  are	
  the	
  only	
  way	
  to	
  characterize	
  regions	
  of	
  
high	
  variability.	
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30-­‐day	
  pH	
  snapshots	
  from	
  15	
  sensor	
  
deployments	
  worldwide.	
  	
  

Data	
  provided	
  by:	
  Gretchen	
  Hofmann,	
  Ken	
  Johnson,	
  Uwe	
  Send,	
  
Jen	
  Smith,	
  Lisa	
  Levin,	
  Adina	
  Paytan,	
  Fio	
  Micheli.	
  





Trajectories	
  for	
  4	
  floats	
  with	
  
life3mes	
  >	
  3	
  years.	
  	
  Floats	
  stay	
  in	
  
California	
  Current.	
  

~50	
  Argo	
  floats	
  off	
  west	
  
coast.	
  


