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Calibration of
radiocarbon dates I
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The calibration curve shown here is a crude reproduction
of the curve shown in Figures 1a and 1b of McCormac,
F.G., et al., 2004, SHCAL04 Southern Hemisphere
calibration, 0-11.0 cal kyr BP: Radiocarbon v. 46,
p. 1087-1092. Any actual calibration should use
the original relationships shown in that paper.
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The measured
radiocarbon age or
14C age of an ancient
14
C age of Sample A
material is expressed
14
in C years and must
be calibrated to yield
1500
an age expressed in
calendar years. The
plot at right is an
example of a calibration
diagram, with a red
calibration curve
established from studies
of tree-rings. It shows
1000
the calibration of three
hypothetical samples.
The three samples
show three possible
14
C age of Sample B
results dependent on
the shape of the
calibration curve.
Sample B is positioned
500
most favorably, in that
the steep slope of the
14
C age of Sample C
curve yields a narrow
age range on the
horizontal (calendaryear) axis. Sample A
hits a flat part of the
curve that yields a
0
broader age range and
thus a less tightly-defined age.
2000
Sample C is even more distinctive
(and unfortunate) in yielding two ranges
51 BC
of time from which the sample could
originate.

Generation of curves like the one at left require measuring the 14C in materials of known age. For the last few
thousand years, that can be done by counting tree-rings,
and thus the numbers of years old, of wood in which
radiocarbon is measured. For earlier times, corals are
dated by the U-Th method and their 14C is measured
to create a calibration curve.
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The curve at left is for only the past 2000 years,
during which radiocarbon ages are commonly
greater than corresponding calendar-year
ages. Curves compiled for the last forty
to fifty thousand years (e.g., Kitagawa
and van der Pilcht 1998) show that,
for earlier periods, radiocarbon
are commonly less than
calendar-year ages,
sometimes by
thousands
Best estimate
of years.
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Analytical uncertainty
(e.g. 755 ± 20 14C yrs)

Note that these bounds are not
analytical uncertainties and
would not be appropriately
expressed as a ± error.
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