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Complication #2 - Complication #2 - CommonCommon
protocols confound auto- &protocols confound auto- &
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I.  Distinguishing between autotrophic and I.  Distinguishing between autotrophic and 
heterotrophic uptakeheterotrophic uptake

1.1. Size fractionation - KISSSize fractionation - KISS
2.2. Flow cytometric sortingFlow cytometric sorting  
3.3. Isotope probingIsotope probing
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Methods FlowchartMethods Flowchart

Incubate w/ DIIncubate w/ DI1515NN
and DOand DO1515NN
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North North CBayCBay 0.050.05       0.04   0.04           0.18     0.18         0.130.13

  TraditionalTraditional
GF/FGF/F

            All substratesAll substrates
GF/FGF/F          FCM    35 FCM    35 µµmm

LEO - 15LEO - 15                  0.390.39         0.29       0.10            0.29       0.10         0.14 0.14
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Isotope ProbingIsotope Probing
Orinoco PlumeOrinoco Plume    --    September 2006September 2006
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16S rRNA gene profiles of bacterial 16S rRNA gene profiles of bacterial 1515NONO33
-- uptake uptake

Station 6-mid ORP site 14N-total community3m
plume

15N-active community

No amplification

Lee Lee Kerkhoff Kerkhoff et al. (In prep.)et al. (In prep.)
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I.  Distinguishing between autotrophic and I.  Distinguishing between autotrophic and 
heterotrophic uptakeheterotrophic uptake

Much to be learned from the separationMuch to be learned from the separation

OpenOpen  oceanocean

Coastal & estuarine systemsCoastal & estuarine systems

KISS -KISS -  FCM - Isotope probingFCM - Isotope probing



II. DON II. DON 
UreaUrea
Amino acidsAmino acids
AmidesAmides
Humic Humic &&  fulvic fulvic acidsacids
Nucleic acidsNucleic acids
Purines Purines &&  pyrimidinespyrimidines
Amino sugarsAmino sugars

humic acids
fulvic acids
porphorinsDON



AllochthonousAllochthonous AutochthonousAutochthonous

Bronk (2002, DOM book)Bronk (2002, DOM book)

Autochthonous sources of DONAutochthonous sources of DON



SouthSouth  
PacificPacific

Bronk & Campbell (In prep)Bronk & Campbell (In prep)

DON uptakeDON uptake
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Allochthonous sources:Allochthonous sources:
RiversRivers
Atmospheric depositionAtmospheric deposition
Overland runoffOverland runoff

AgriculturalAgricultural
UrbanUrban
ForestedForested

Combined sewage overflowsCombined sewage overflows
Sewage effluentSewage effluent



BioassaysBioassays

Wiegner Wiegner et al. (2006)et al. (2006)

AddAdd  DONDON

Wiegner Wiegner et al. (2006)et al. (2006)
Up to 60% of the DON wasUp to 60% of the DON was

consumed in 6 daysconsumed in 6 days
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Glibert Glibert et al. (2006, et al. (2006, BiogeosciBiogeosci.).)

UreaUrea
DFAA mixDFAA mix

Making Making 1515N-labeled N-labeled humicshumics

1515NN
1515NN1515NN

1515NN

cutcut

1515N-labeledN-labeled
humicshumics

spun in coastal seawaterspun in coastal seawater
for 3 months in the darkfor 3 months in the dark

XADXAD resin resin

3 3 monthsmonths

1515NHNH
44
++

UseUse
KilledKilled

Controls!Controls!

See & Bronk (2005, Mar. See & Bronk (2005, Mar. ChemChem.).)
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See et al.  (2006, L&O)See et al.  (2006, L&O)

Uptake characterizationUptake characterization
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Ocean:Ocean:
      DON uptake can DIN uptakeDON uptake can DIN uptake

Coastal zone and estuaries:Coastal zone and estuaries:
      Switch from Switch from NONO33

-- to to urea in fertilizer urea in fertilizer

      Terrestrial material is much more labileTerrestrial material is much more labile
      than believedthan believed
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