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Age models and the Younger Dryas
Impact Hypothesis

Israde-Alcántara et al. (1) drew on interpretations of a core
from Lake Cuitzeo, Mexico to support the Younger Dryas
(YD) Impact Hypothesis. A key aspect of their study was
identifying and dating the YD interval in the sediments.
The authors stated that they recovered impact indicators
from a 10-cm-thick zone dating to 12.9 kcal BP but pro-
vided no direct numerical age control or chronological un-
certainties for this interval. Depending on the carbon sources,
14C ages of bulk lake sediment can be offset by several cen-
turies (2). However, even though the study used bulk 14C dates,
no offset was quantified. Dating of the section was accom-
plished by interpolating through >1 m of undated sediment,
because the six dates in that interval were rejected. Even so,
the rejected dates were in stratigraphic order, and there seems
no a priori basis to exclude them. Their age model was
anchored by a tephra layer identified as the Cieneguillas
rhyolitic tephra, dated elsewhere as ∼31 kcal BP (3), but no
geochemical evidence was provided to support this tephra
identification.
The age model of Israde-Alcántara et al. raises several

concerns. First, we digitized their curve (Fig. 1) and found
that their inferred YD event (2.82 m) starts at ∼14.0 kcal
BP, not at the accepted age of 12.9 kcal BP provided from
Greenland ice cores. Second, a fifth-order polynomial through
the midpoints of their dates (the model chosen by the
authors) yields an age of ∼15.0 kcal BP. Third, the authors
calibrated their 14C dates using the outdated calibration curve
IntCal04 and CalPal-2007, whereas recalibration with the
currently recommended IntCal09 curve (4) indicates offsets
of up to several centuries. Fourth, the scatter of the dates
and the low dating resolution (especially in the critical
interval between 3.10- and 2.05-m depth where all dates
were rejected as outliers) suggest other plausible age models
than the one published. For example, a smooth spline
gives a 95% age range of ca. 21.2–16.0 kcal BP for 2.82-m
depth. Fifth, Israde-Alcántara et al. claimed that pollen events
from other regional lakes support a YD age of their 2.82-m
layer; however, those events were either dated using very
few 14C dates or simply through tuning them to the YD. In
summary, the layer investigated by Israde-Alcántara et al.
is not demonstrably or securely dated to the start of the
YD, and indeed according to the evidence presented is most
likely several millennia older.
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Fig. 1. Light green lines indicate the start of the YD (vertical) and the depth of
the section identifiedas their initial YD event at 2.82mby Israde-Alcántara et al.
(1) (horizontal). Green dots indicate midpoints of IntCal04-CalPal–calibrated 14C
dates, and blue outlines show updated IntCal09-calibrated distributions. Dates
with red crosses were considered outlying. Continuous red line is the agemodel
digitized from figure 1 of Israde-Alcántara et al. (1), dashed red line is a fifth-
order polynomial calculated through their IntCal04-CalPal–calibrated 14C dates,
black line with gray 95% confidence intervals shows a smooth spline using Int-
Cal09 [smoothing parameter 0.6, produced using clam (5)]. Inset shows detail.
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