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Preliminary data from degradation experiments and radiocarbon studies have sug-
gested that high molecular weight (HMW) dissolved organic matter (DOM), as iso-
lated by ultrafiltration using a 1000 Da nominal molecular weight cutoff, is more labile
than the remaining DOM reservoir. To investigate the residence time of HMW DOM
in the upper ocean and identify factors that control its residence time, we measured the
radiocarbon content of HMW DOM isolated from a variety of surface ocean (and some
mesopelagic) sites. Consistent with early reports we found that HMW DOM had ele-
vated radiocarbon signatures compared to those measured previously for total DOM,
which suggests that the accumulating HMW fraction is enriched in a semi-labile com-
ponent. This is confirmed by compound-specific and compound class-specific radio-
carbon measurements on this reservoir that identify compounds cycling on annual
to decadal timescales. However, site-specific differences are apparent. For example,
HMW DOM isolated from surface waters of the North Pacific Subtropical Gyre has
the most elevated radiocarbon content measured to date on HMW DOM. The larger
data set for HMW DOM reveals spatial variations in the residence time and cycling
of DOM in the upper ocean that were previously not discernible from radiocarbon
measurements on total DOM


