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Summary Geochemistry

Tephra layers found in the West Antarctic ice sheet capture an excellent integrated record of
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focuses on tephra layers from blue ice areas at Mt. Moulton and Mt. Waesche and includes o
tephra layers found in deep ice cores (WAIS Divide and Siple Dome ice cores) to better 0 25 50 75
understand volcanic activity in West Antarctica. Ba
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planchet (25mm in diameter). B) Scotch tape Socor.ro, NM. Uncertainties shown
at 2-sigma.

is lightly brushed over a 0.2um
polycarbonate filter to pick up tephra
particles. The tape is then pressed to a
planchet that has been coated with a light
adhesive. Not all tephra is transferred to the
planchet and will be prepared separately in
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Other correlations ~ WDCO06A  SDMA Correlations of tephra layers found in

step E. Planchet with tephra can then be 166 ke Antarctic ice. The two columns on the right
imaged by SEM without a carbon coat. It is 0. | are deep West Antarctica ice cores at WAIS
important to be able to image particles 8.5+5.4 ka (W85009) 8.155 ka gg}%llg Divide (WDCO06A) and Siple Dome (SDMA).
without carbon coat because epoxy will not 0,204 ka The left column shows correlations to
adhere to particles with carbon coat. 10.5£2.5 ka (BIT130) 9.567 ka - samples from other locations seen in
C) A tape dam is attached around the outside parenthesis. BIT-150, BIT-152 and WCM-93-25
of the planchet and the backfilled with were sampled at Mt. Moulton. W85009 was
EpoThin epoxy. After EpoThin is cured, the 15.193ka (TD779) o sampled at Mt. Takahe. TD779 is from Talos
planchet and new EpoThin disk are separated —~ - ;ggggﬁg Dome (Narcisi et al., 2012). Red dots are
with a razor blade and a hammer. D) Epothin round after being separated from the planchet. E) The tephra remaining \%78-215-8/@ (WCM-93-25) 18.287 ka 19.100-19.150 ke samples that have been analyzed by EMPA
on the scotch tape from step B is prepared by sticking tape to the bottom of a pre-drilled 4 hole round and back filled o 19:582ka Y 26.040-27.000 ka and are individual tephra layers. Lines within
with 4-part epoxy. F) Polished 4 hole round with the same tephra layers as step D to be used as an archive. S . J/ 28430.26870ka the SDMA core schematic represent
[= J/ _336500”32-530“ confirmed tephra layers. Lines in the WDCO6A
c  904ka(BiFIsg) g ————— - ——— core represent “dusty” layers observed by
Te I ! h a M O rl ! h Q) I Og M Q 2041520891 ka core handlers, with darkness of the line
a 31.0890r3].856ka corresponding to visual intensity of the layer.
1) Example of a tephra layer found in WDCO6A. 2) BSE image of the WDC06A-2871.74 tephra. Tephra was prepared using Some of these layers have been confirmed to
the sample preparation described above. Method is capable of obtaining qualitative imagery (A, B and C) and quantita- e B be tephra, others are debris, and many have
tive geochemical composition on particles ~10um in size. 3) Coarse tephra layer in WDCO6A. 4) BSE images of tephra ' not been analyzed. Lines between cores are
particles from WDC06A-2569.205. This layer may be abundant enough to be directly dated by the 40Ar/39Ar dating 9 000 color coordinated to represent the source
method. @ Tephra ' volcano. Dashed lines are possible
Mt. Berlin correlations. Ages without errors are
Mt. Takahe . T . .
Mt. Melbourne determined from individual ice core time
South America scales. Ages with errors were determined by
New Zealand the 40Ar/39Ar dating technique.

Acknowledgements

Funding for this project was provided by the National Science Foundation Office of Polar Programs award ANT1142069 and ANT1142115.
Thanks to Andrei Kurbatov, Marty Yates, Nick Pearce, Steven Kuehn, Chris Hayward, Siwan Davies and their graduate students for their insight
into sample preparation techniques and data acquisition. A special thanks to Lynn Heizler for help on the microprobe and Matt Heizler, Lisa
Peters and the rest of NMGRL for their help in the Argon Lab.

References

«

Dunbar, N.W., 2003. Tephra layers in the Siple Dome and Taylor Dome ice cores, Antarctica: Sources and correlations. Journal of Geophysical
Research, 108(B8).

Comparison of typical tephra morphologies seen in Dunbar, N. W., McIntosh, W. C., and Esser, R. P, 2008. Physical setting and tephrochronology of the summit caldera ice record at Mount
Moulton, West Antarctica. Geological Society of America Bulletin, v. 120, no. 7-8, p. 796-812.

WDCO6A. A) Carbon coated s?ample (WDC06A-3149.138. Kuehn, S.C. and Froese, D.G., 2010, Tephra from ice — A simple method to routinely mount, polish, and quantitatively analyze sparse fine

B- D) Non-carbon coated grains from sample WDCO6A- particles: Microscopy and Microanalysis. Microsc Microanal. 2010 Apr; 16(2):218-25

2871.74 ) show a small degree of Charging but diagnostic Heiken, G., Wohletz, K., 1985. Volcanic Ash. University of California Press, Berkeley.
: TR : Narcisi, B., Petit, J.R., Delmonte, B., Scarchilli, C. and Stenni, B., 2012. A 16,000-yr tephra framework for the Antarctic ice sheet: a contribution
morphologies are still visible. New sample preparation

. ) from the new Talos Dome core. Quaternary Science Reviews, 49: 52-63
method can image particles greater than 50um and as Wilch, T.I, McIntosh, W.C. and Dunbar, N.W., 1999. Late Quaternary volcanic activity in Marie Byrd Land: Potential 40Ar/39Ar-dated time

small as ~10um with minimal charging. horizons in West Antarctic ice and marine cores. Geological Society of America Bulletin, 111(10): 1563-1580.




