Figure S1:
Example pyrolysis-GCMS chromatogram for an ESAS sample. Peak identifications are detailed in Table S1.

Figure S2:
Crossplots of py-GCMS data and other measurements from the Kolyma River – ESS transect. A) Offshore transect from terrestrial (CH) to marine (YS-90) samples along the transect, showing the proportion Phenols (circles), the proportion Pyridines (squares) and δ13CTOC (Vonk et al, 2012; triangles). B) Scatter plot of lignin phenol concentration (Tesi et al., 2014) vs. relative proportion Phenols. C) Scatter plot of δ15N (Doğrul Selver et al., 2015) vs. relative proportion Pyridines. D) Scatter plot of δ13CTOC (Vonk et al, 2012) vs. relative proportion Phenols (circles) and relative proportion Pyridines (squares).

Figure S3:
Scatter plot of 14COC vs. δ13CTOC. All δ13CTOC data from Vonk et al., 2012. Red circles contain 14COC data from Vonk et al., 2012, blue circles contain 14COC data from this study.

Table S1:
Identified peaks from chromatogram in figure S1.

Table S2:
Pyrolysis-GCMS data and 14COC data collected in this study. The table contains relative peak areas for each compound class (average of at least three measurements), and the standard deviation of the repeat measurements (1). Also included are the Phenol-Pyridine Ratio Index values. Metadata includes sample location in degrees East and North, TOC measurements and 14COC data from previous work (Vonk et al., 2012).

Table S3:
Complementary data for the East Siberian Arctic Shelf from previous studies, including location, TOC, δ13CTOC, 14COC, δ15N, BIT and R’soil (Bischoff et al., 2016; Sparkes et al., 2015; Vonk et al., 2012)

Table S4: 
[bookmark: _GoBack]Raw radiocarbon data for the 25 samples measured for this study. Data table is as processed by “Bats” software v4.07 (written by L. Wacker).
