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SUITABILITY OF CAVE KNI-51 FOR PALEOFIRE RECONSTRUCTION FROM
ORGANIC PROXIES

I N SOILNITROGEN AND CARBON OUTSIDE THE CAVE
TC% from CAVE KNI-51 soil
TOC% -

5 - T Cave KNI-51 is a shallow cave (~ 10 m deep)
overlain by permeable and fractured
limestone. Soils are thin, poorly developed

I and with low organiccarbon content (2-4%).

w I 1 The vegetation around cave KNI-51 s

predominantly eucalypt woodlands and mix

1 i woodlands/grasslands, with some areas of

tussock grasslands.

_i i i i i i i The area is remote (> 40 km from nearest
0 r-—.r T~ 1 T T T T T

A, A, B B, B C ¢ D D, E town, 25 km from nearest paved road) and

\ ) / sparsely populated, limiting fossil fuel as

I |
Soil samples from inside the cave Soil samples from pOSSi ble source of hyd rocarbons.
outside the cave

INSIDETHE CAVE
Cave pressure and temperature 2015-17 ) o
1015 Temperatures during the wet season - when the majority of
30.0
L1010 stalagmite growth occurs - are stable (29.7*£0.2°C). Air

29.5 4

exchange is minimal and thus transport of aerosols into the
stalagmite room is unlikely.

Residence time and reworking of proxies in soil thus are
limited, as are possible sources of organic compounds to

stalagmites other than cave dripping.

S LI Therefore, observed concentrations are likely only deriving
20 & &t L e from fire activity, as proxies are produced by biomass burning
and deposited onto overlying soil.
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Year CE

SUITABILITY OF CAVE KNI-51 FOR PALEOFIRE RECONSTRUCTION FROM
ORGANIC PROXIES

1700

SPELEOTHEM GROWTH

Stalagmites at cave KNI-51 have a
notably high and regular growth rate,
up to 1-2mmyr?,

This allows achieving a high resolution
paleofire reconstruction despite the
relatively high amount of sample
needed for retrieving trace organic
compounds (~1 g).
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Previous work on stalagmites from
cave KNI-51 included dating through
U-Th disequilibrium methods and
yielded high precision age models (2
s.d. errors of £1-2 yr over much of last
century). The three stalagmites
included in this work grew across the
last millennium: KNI-51-F (CE ~1100-
1620), KNI-51-G (CE ~1320-1640), and

KNI-51-11 (CE ~1750-2009).

Year CE

CAVE FLOODING

Frequent flooding of the cave during the wet
season causes mud layers to be included into
stalagmite deposits.

The thickest mud layers in stalagmite KNI-51-11
are associated with a change in growth
direction, suggesting that the stalagmite shifted
its position on its mud substrate during large
flood events. Such a change in geometry
complicates age-distance relationships between
radiometric dates. This problem was limited
through a higher density of high-precision dates.
Growth direction changed several times during
its history, each time in association with a thick
layer of sediment.
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