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SCIENCE GOALS

• I. Determine the fraction of NPP/NCP accumulating as 
dissolved organic carbon (DOC) at the various ecosystem / 
carbon cycling state 

• II. Determine the flux of the most labile fraction of DOC to 
bacterioplankton (i.e., bacterial carbon demand; BCD)

• III. Determine DOM bioavailability to microbes and the 
fraction of the seasonally accumulated pool that persists 
for weeks to months.

• IV. Assess DOM diagenetic state (compositional variation) 
over varying ECC states and between basins. 

• V. Estimate DOC export from the EZ into the MZ.
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observed in the Atlantic (Romera-Castillo et al., 2016) and than that determined for the Ross Sea 
(i.e. DOC production efficiency of 11- 19% (Carlson et al., 2000, Sweeney et a l., 2000)).   

 
The relationship between ΔNO3

-
 and ΔDOC (Fig 4) can be used to predict DOC variability over 

seasonal time scales during 2009-2012 
near Station Papa. Nitrate variability 

was determined with Bio-
ARGO/APEX floats (Plant et al., 

2016) (Fig. 5b). Assigning 27% of 
NCP to DOC accumulation gives a 

seasonality depicted in Fig 5c.  DOC 
gains up to about 12 µM seasonally, 

and then is exported with overturn to 
depths <100 m, consistent with strong 

stratification in the system (Fig. 5a).  
We will test for this predicted outcome 

with observations made during the 
EXPORTS campaign. 

 
It appears from these assessments of 

the Atlantic and Pacific that DOC net 
production efficiency varies across 

ecosystems, likely tied to 
environmental factors such as access 

to inorganic nutrients (macronutrient 
or trace nutrient; i.e. Fe), 

phytoplankton community 
composition, and food web 

processing (grazing and viral 
impact).    At present, we do not 

have a mechanistic 
understanding of the controls on 

this efficiency; without that, 
predictability of the process in 

future climate states is 
unassured. The EXPORTS 

program will, with the 
experimental work described 

here and by other PIs, provide 
the mechanistic foundations to 

constrain DOC net production 
efficiency as well as its persistence.    

 
Approach and Methodology- Estimates of NCP will be determined from seasonal changes of NO3 

profiles determined from numerous approaches including: BioArgo floats as part of the EXPORTS 
persistent Autonomous Array (as in Fig. 5b), shipboard measurements from deployment, recovery 

Fig 4. Vertical profiles of Temp (a), NO3 (b), Salinity (c) and DOC at 

Stn Papa in the N.E. Pacific in March and August of different years. 
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Fig. 5 Temporal variability in salinity, nitrate and predicted DOCxs (uM) in 

the vicinity of Station Papa.  Observations were taken from a series of APEX 

floats passing through the area, deployed with O2 and NO3
-
 sensors (Plant et 

al., 2016).  DOCxs is estimated as 27% of NCP, itself estimated from the 

seasonal drawdown of NO3
-
. 
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Field work

- Both Ships
- DOM 2-4 casts/day over top 500m an 

occasionally to 1000 m (8-12 depths).

- Measured by high temperature combustion 
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- Process Ship
- Bacterial Production - 2 casts per day 10 

depths 0-500 m.  Measured by 3H-Leu 
incorporation

- Dissolved combined Amino Acids or Sugars 
via HPLC – diagenetic proxy;  ~10 casts over 
10 depths

- DOM Bioavailability estimated using 
microbial remineralization experiments 3X 
per cruise

DOM Bioavailability

Sampling DOM Sampling remineralization exp


