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Table 1
Possible absolute ages for PETM and K/Pg boundary. Please note that accurate absolute ages cannot be provided by now (see discussion in the text)
Event

BKSA
1995

GTS2004

Recalibrated
FCT a

Recalibrated
Ash A1 b

Recallibrated
Sanadine c

This study
Option 1

Option 2

Option 3

P/E boundary (PETM)
K/Pg boundary
FCT standard age at

55.0
65.0
27.84

55.00
65.50
28.02

~55.75
~66.65
~28.21

~55.59
~65.84 ± 0.04
28.12 ± 0.05

(~55.7)
~ 65.8
28.2 d

~ 55.53
~ 65.28
–

~55.93
~65.68
–

~ 56.33
~ 66.08
–

a
b
c
d

This study

This study

Kuiper et al. 2004, 2005.
Swisher et al. (EGU2006).
Hilgen et al. (EGU2006).
Mean of 28.23 Ma Amsterdam and 28.18 Ma Berkley.

Canyon Tuff (FCT) and 28.32 Ma for the Taylor Creek
Rhyolite (TC) (Hicks et al., 2002). Current variations in
the absolute age of 40Ar/39Ar dating standards are between 1 and 3 percent (Swisher et al., 2006). Thus the ±
0.1 Ma uncertainty is probably too low because external
uncertainties associated with 40Ar/39Ar ages were not
considered (for discussion see (Agterberg, 2004)). The
full error propagation in Ar/Ar geochronology (e.g.
Renne et al., 1998; Min et al., 2000) gives an uncertainty
of about 2.5% which is one order higher than the analytical error that is usually indicated. In the Geological
Time Scale 2004 the ± 0.1 Ma uncertainty was replaced
(GTS2004) by a ± 0.3 Ma uncertainty for the K/Pg
boundary (65.5 ± 0.3 Ma) (Agterberg, 2004; Luterbacher
et al., 2004). More importantly, the new GPTS2004
(Ogg and Smith, 2004) utilizes radiometric calibration
points calibrated to the FCT age of 28.02 Ma as recommended by Villeneuve (2004). But following recent
suggestions by Kuiper et al. (2004, 2005) to use an older
age of 28.21 ± 0.04 Ma for the FCT, the age of the K/Pg
boundary will become ∼ 0.7% older (∼66.05 Ma).
Recently, new intercalibrated Ar/Ar ages proposed an
age for the K/Pg boundary of ∼ 65.8 Ma (Hilgen et al.,
2006b; Swisher et al., 2006).
If we consider a slightly older age than 65.5 Ma for
the K/Pg boundary our absolute age from the second
solution of ∼ 65.68 Ma and the possible third solution of
∼ 66.08 Ma would be close to the recent recalibrated
radiometric estimates. The small difference in ages
between Ar/Ar dating and tuning is well within the
uncertainty of radiometric dating. Fortunately, because
of our stratigraphic framework we now can also look at
the age of the PETM and see what happens to this
estimate with respect to the different options mentioned
above. If we consider option 2 to be correct, the age of
the PETM will be ∼ 55.93 Ma. If we consider option 3 to
be correct, the age of the PETM will be ∼ 56.33 Ma.
Unfortunately, there are no direct radiometric dates
available for the PETM up to today. Age estimates are
based on interpolation of the relative position of the

PETM and radiometric dated ash layers within magnetochrons C24r (for discussion see Westerhold et al.,
2007). If we recalibrate Ar/Ar ages following the suggestion of Kuiper et al. (2004; 2005), Hilgen et al.
(2006b), and Swisher et al. (2006), and recalculate the
position of the PETM in C24r according to Westerhold
et al. (2007) we obtain a radiometric calibrated age of
∼ 55.8 Ma for the PETM. Looking at both PETM and K/
Pg ages this simply means that option 1 is too young and
option 3 is too old with respect to radiometric dates.
However, based on the rather liberal ± 0.3 Ma uncertainty in Ar/Ar dating given in the GPTS2004 the range
of the absolute age of the K/Pg boundary and the PETM
should be 65.50 to 66.10 Ma and 55.50 to 56.10 Ma,
respectively. Assuming that the correct absolute ages
should be within these boundaries, option 3 has to be
rejected. Thus we are left with option 1 and 2. But which
one is correct? Due to the uncertainty in the La2004
solution for eccentricity a direct anchoring of the
Paleocene cyclostratigraphic framework is not possible
(Westerhold et al., 2007). It even gets more complicated
considering that U–Pb and 207Pb/206Pb dates are systematically older than 40Ar/39Ar by b 1% (for discussion
see Schoene et al., 2006). This suggests that the
recalibrated Ar/Ar ages would be too young and the
absolute age of the K/T boundary ∼ 66.10 Ma bringing
back option number 3. Unfortunately, because of the
relatively large errors in radiometric dating it is still
impossible to verify if U–Pb dates are systematically
b1% older than 40Ar/39Ar (Schoene and Bowring,
2006; Schoene et al., 2006).
All of this leaves us in a dating dilemma which can
not be solved right now. Nevertheless, definite absolute
ages will be achievable when a new orbital solution
which is stable beyond 50 Ma is available, when the Ar/
Ar dating technique is more accurate, and when a
cyclostratigraphic framework for the entire Paleogene
has been developed. Therefore we decided to provide
two options (1 and 2) for the absolute ages of events,
bio- and magnetostratigraphic boundaries. Based on the

