L T

\

BN AS - PNAS D)

. LETTER

CrossMark

& click for updates

®

Reply to Nott: Assessing biases in speleothem
records of flood events

In our reconstruction of extreme rainfall
events from the Australian tropics (1), we
relied on a method still in its infancy: link-
ing accumulations of sediment trapped
within stalagmites to discrete cave flooding
events. This sedimentological approach
(2, 3) represents an important complement
to speleothem-based isotopic methods (4, 5)
that expand our understanding of prehistoric
tropical cyclone activity.

In his Letter to the Editor (6), Nott notes
that identifying mud layers represents a
somewhat subjective component of this anal-
ysis. In particular, differentiation between
thin mud layers and stains on stalagmite car-
bonate not associated with sediment accu-
mulations is a possible source of error. As
we discuss in our report (1) and the associated
Supporting Information, recognizing flood-
derived sediment layers in our stalagmites
was complicated by this issue, as well as
other factors, including biases associated
with preservation of sediment on stalag-
mite caps and the location of the cuts used
to bisect the stalagmites.

To provide the most robust and indepen-
dent determination possible for identifying
flood events, we relied on (i) replication of
coeval sections of different stalagmites and
(ii) calibration with historical records of ex-
treme rainfall with a stalagmite formed over
the same time period (A.D. 1908-1986). As
Nott notes (6), we observed little difference in
the temporal trends of extreme rainfall activity
over the last two millennia, whether or not we
interpreted these stains as cave flooding events.

www.pnas.org/cgi/doi/10.1073/pnas.1513354112

In addition, we restricted our mud layer
analysis to aragonite stalagmites (which com-
prise the late Holocene portion of the KNI-51
record) because they are faster growing
(~1 mm/y) than calcite stalagmites and
much more suitable for **Th dating tech-
niques. Relative to most other studies, the
accurate dates well constrained by small
errors and the exceptionally high growth
rates of KNI-51 stalagmites make this suite
of samples unique.

With that said, high-resolution analysis via
techniques such as fluorescence, as suggested
by Nott (6), may provide new insight into the
nature of flood activity in the aragonite speleo-
thems of KNI-51. As Nott notes, abundances of
fluorescent compounds such as organic acids
would likely be exceptionally diluted in flood
waters associated with extreme rainfall events.
This would particularly be the case in areas
such as the uplands of the eastern Kimberley,
which are characterized by thin soils with little
organic carbon content, and thus flood waters
may contain a different fluorescent signature

than traditionally infiltrated fluids.
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