Railsback's Some Fundamentals of Mineralogy and Geochemistry

Correlation of charge on C with 813C in Earth-surface C-bearing materials

This diagram shows
something every Earth-
surface geochemist knows:
the biological processes that
reduce carbon favor the
lighter isotope of carbon, so
that charge on C and $13C
are correlative in the
spectrum from bicarbonate
and carbon dioxide to
organic matter to methane.

The diagram also shows
something a bit more subtle:
the same correlation of
charge and 813C exists
within organic matter, and
presumably even within the
organic matter of individual
organisms. For both marine
organic matter and terrestrial
organic matter, lipids carry a
more negative charge on C
and have a lower $13C,
whereas carbohydrates
carry a near-neutral charge
on C and have a greater
d13C. Thus the trend across
the entire diagram also
exists within components of
organic matter.

Finally, the same trend
exists within inorganic
atmospheric carbon (carbon
dioxide and carbon
monoxide): the less charged
form (CO) has the lower
d13cC.

LBR 8150CarbonCharge&d13C05 11/2006

d13c
(%o vs.
PDB)

+10 —

-10

-20

-30 —

-40 —

-50 —

-60 —

-70 —

Largest reservoir of carbon
(by orders of magnitude!)

Surface,

shown on this diagram | 7 Al
. . 4 Most
Marine bicarbonate (HCOj3") ~Jeep
Terrestrial C4 NEPac.deep (global
plant matter " Tmean)
(undifferentiated Atmos-
bulk mean) . pheric
N urban carbon
\05 .
WOV 0 dioxide
LAY co
_ _ o2 (COy)
Marine "carbohydrate-like" DOM e
éuming
of fossil
Marine lipids fuels
Atmospheric
Terrestrial C3 plant carbo_r(;
. carbohydrate mor(1:oC>)<| e
(@9\ . Terrestrial (CO)
<F «“" C3plant
& lipids
NN
@\?\{9
.rl/o
PR
Sources:
Marine DOM data are from Loh et al. (2004, Nature 430: 877-881);
Methane Patterns for terrestrial plant matter are inferred from Fig. 1-34 of
(CH4) Anderson and Arthur (1983, Stable Isotopes in Sedimentary Geology);
Details of HCO3™ are from Kroopnick et al. (1972, Earth and Planetary
Science Letters 16: 103-110) and Kroopnick (1985 Deep -Sea Research 32: 57-84);
CO is from Stevens et al. (1972, Earth and Planetary Science Letters 16: 147-165);
Details of CO, are from Attendorn and Bowen (1997, Radioactive and Stable Isotope Geology);
Methane (and HCOj3™ & CO,) are from Anderson and Arthur (1983, Stable Isotopes in Sedimentary Geology);
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