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Table S1. Molecular properties of assigned formulae for the Suwannee River DOM in toluene- and THF-
doped APPI positive. Rows denote properties of formulae present in THF-doped APPI and toluene-doped 
APPI spectra, formulae common to both toluene- and THF-doped APPI spectra, formulae unique to THF-
doped APPI spectra, formulae unique to toluene-doped APPI spectra, and formulae common between 
toluene- and THF-doped APPI as well as ESI negative spectra. H/C, O/C, Mass, AImod, DBE/C, formulaic 
N/C, and formulaic S/C are all computed means. % CHO, % CHON, % CHOS, and % CHONS values 
present the percentage of total formulae based on number averages, with intensity-weighted averages 
(relative abundance) presented in parentheses.  
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Table S2. Molecular properties of assigned formulae for the Kissimmee River DOM in toluene- and 
THF-doped APPI positive. Rows denote properties of formulae present in THF-doped APPI and toluene-
doped APPI spectra, formulae common to both toluene- and THF-doped APPI spectra, formulae unique 
to THF-doped APPI spectra, formulae unique to toluene-doped APPI spectra, and formulae common 
between toluene- and THF-doped APPI as well as ESI negative spectra. H/C, O/C, Mass, AImod, DBE/C, 
formulaic N/C, and formulaic S/C are all computed means. % CHO, % CHON, % CHOS, and % CHONS 
values present the percentage of total formulae based on number averages, with intensity-weighted 
averages (relative abundance) presented in parentheses.  
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Table S3. Molecular properties of assigned formulae for the Wakulla Springs DOM in toluene- and THF-
doped APPI positive. Rows denote properties of formulae present in THF-doped APPI and toluene-doped 
APPI spectra, formulae common to both toluene- and THF-doped APPI spectra, formulae unique to THF-
doped APPI spectra, formulae unique to toluene-doped APPI spectra, and formulae common between 
toluene- and THF-doped APPI as well as ESI negative spectra. H/C, O/C, Mass, AImod, DBE/C, formulaic 
N/C, and formulaic S/C are all computed means. % CHO, % CHON, % CHOS, and % CHONS values 
present the percentage of total formulae based on number averages, with intensity-weighted averages 
(relative abundance) presented in parentheses.  
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Table S4. Relative compositions of molecular classes from the IRMPD parent ions isolated from the 392-
408 Da mass window and fragments from the 141 to 391 Da mass window ionized in THF-doped APPI 
positive for the Suwannee River and Kissimmee River DOM. % CHO, % CHON, % CHOS, and % 
CHONS values present the percentage of total formulae based on number averages, with intensity-
weighted averages (relative abundance) presented in parentheses. 
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Table S5. Molecular properties of assigned formulae from the organic isolates in ESI negative, THF-doped APPI positive, and from formulae 
common between both ESI negative and THF-doped APPI positive (common). H/C, O/C, Mass, AImod, DBE/C, formulaic N/C, and formulaic S/C 
are all computed means. % CHO, % CHON, % CHOS, and % CHONS values present the percentage of total formulae based on number averages, 
with intensity-weighted averages (relative abundance) presented in parentheses. Atomic N/C was calculated as ratios from the molar C and N 
compositions of the organic isolates (see methods).  
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Table S6. Correlations and percent contributions of variables for principal components 1 and 2 from the 
PCA in figure 3. CHO, CHON, CHOS, and CHONS were computed as percent relative abundances.  
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Figure S1. van Krevelen diagrams of the Suwannee River, Kissimmee River, and Wakulla Springs 
common DOM formulae observed between in ESI negative, APPI positive with THF doping, and APPI 
positive with toluene doping. Molecular formulae are colored by heteroatom composition (blue = CHO, 
top row; orange = CHON, 2nd row; green = CHOS, 3rd row; red = CHONS, bottom row) with the sizes 
scaled to relative abundances. 
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Figure S2. van Krevelen diagrams of assigned formulae by THF-doped and toluene-doped APPI 
measurements of the Suwannee River DOM, (top row), Kissimmee River DOM (middle row), and 
Wakulla Springs DOM (bottom row). Common formulae between THF- and toluene-doped 
measurements are colored by their change in relative abundance (90% quantile) where positive values 
(red) indicate greater relative abundance in THF-doped APPI and negative values (blue) indicate greater 
relative abundance in toluene-doped APPI. Formulae unique to both THF and toluene are colored by their 
molecular class (blue = CHO, orange = CHON, green = CHOS, red = CHONS) with their sizes scaled to 
relative abundances.  
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Figure S3. van Krevelen diagrams of assigned formulae in the isolated mass range of 392-408 Da from 
IRMPD experiments in both the Suwannee and Kissimmee River DOM samples. Common formulae 
observed in both DOM samples are colored by their change in relative abundance where positive values 
(red) are more abundant in Suwannee and negative values (blue) are more abundant in Kissimmee for (A) 
CHON-containing and (B) CHO-containing formulae. Fragments from 141-391 Da in the (C) Suwannee 
and (D) Kissimmee River are colored by their molecular classes (blue = CHO, orange = CHON, green = 
CHOS, red = CHONS) with their sizes scaled to relative abundances. 
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Figure S4. Boxplots of CH2, O, H2, CH2O, CO2, and H2O-based Kendrick series lengths of CHON formulae from the Suwannee (black) and 
Kissimmee (red) River. N-containing classes are subdivided by CHON1 (circles), CHON2 (squares), and CHON3 (triangles).  



 S12 

 

Figure S5. Relationship between the measured atomic N/C of the DOM isolates and the number-averaged 
formulaic N/C from the FT-ICR mass spectra measured by ESI negative (blue circles), THF-doped APPI 
positive (magenta squares), and formulae common to both ionization modes (orange triangles). Linear 
regressions (colored solid lines) and 95% confidence intervals (colored dashed lines) from each ionization 
were modeled with all DOM isolates.  

 


