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diatom productivity may have affected atmospheric pCO2

over glacial–interglacial cycles [Brzezinski et al., 2002;
Matsumoto et al., 2002; Crosta et al., 2007]. Together,
these two complementary issues provide strong motivation
to study the modern oceanic d30Si distribution, particularly
in the Atlantic Ocean.

[3] The Atlantic is the best studied of the major ocean
basins. Both its physical and chemical oceanography have
been the subject of intense study, such that much is known
about Atlantic circulation [e.g., Wüst, 1935; Reid, 1989;
Schmitz and McCartney



expeditions 64PE318 and 64PE319 of R/V Pelagia (April–
May 2010). In addition, two samples from Drake Passage
(R/V Polarstern expedition ANT XXIII/3) were procured.
All samples were filtered onboard using 0.45 mM nitro-
cellulose (Polarstern), 0.45 m







component i. The deviation of the measured value from
this value is given by Dd30Simsr�mix, defined as:

Dd30Simsr�mix ¼ d30Simeasured � d30Simix

Values of Dd30Simsr�mix for the deep Atlantic are, with
some notable exceptions, generally smaller than the asso-
ciated uncertainties (Figure 4b and section B in Text S1 in the
auxiliary material). This close correspondence of measured
and calculated d30Si values demonstrates that Si is predomi-





model of Reynolds [2009] (based on Toggweiler [1999]),





(�30 m



contrast, utilized a compilation of Southern Ocean and
Pacific data to argue for a d30Si value of the dissolution
flux that is higher than that of deepwaters. This study has
highlighted the important role, also recognized by De La
Rocha et al. [2000], that physical processes – i.e. deepwater
formation and nutrient transport by the ocean circulation –
play in setting deep ocean d30Si values. We would thus
argue that global deepwater d30Si gradients cannot be inter-
preted quite as simply as either of these previous contribu-
tions has done. Rather, interpretation of the oceanic d30Si
distribution must consider the influence of both biological
cycling and ocean circulation – that is, the remineralized and
preformed contributions to the observed d30Si distribution.

[31] Such analyses may be performed in the quantitative
framework of global circulation models (GCMs), provided
that these models conform to the observational constraint of
a strong deepwater d30Si gradient, which is not the case for
the only published GCM study [Wischmeyer et al., 2003].
Reynolds [2009] did reproduce this gradient with box
models, but could not adequately explain the disagreement
with GCM results. In fact, several plausible reasons exist for
the inability of Wischmeyer et al.’s [2003] model to produce
a deepwater d30Si gradient. Dutay et al. [2002] have dem-



Chisholm, S. W., and F. M. M. Morel (1991), Special issue: What controls
phytoplankton production in nutrient-rich areas of the open sea?, Limnol.
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