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Project Goals

Extend accumulation record of the central West Antarctic Ice Sheet up
to the present

Add a new dataset to the existing ice core records from the area
Describe the spatial and temporal patterns in accumulation

Investigate the effect of ENSO on accumulation across the West
Antarctic Ice Sheet
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Antarctic Accumulation Patterns

* High degree of small-scale spatial and temporal variability due to snow
redistribution

» Factors affecting accumulation rates:
« Large-scale topography
e 100 km scale
» Distance from moisture source (coast)

» Elevation
 Meso-scale topography
e ~20km

» Large undulations
 Small-scale topography
e Sastrugi
* Analytical uncertainty

References: Banta et al., 2008; Kaspari et al., 2004



350 km traverse across
WAIS divide

5 shallow firn cores
o ~70 km apart
 1.5-3 m snowpits
e Longestcore =22.5m
(SEAT-10-3)
* Shortest core =15.6 m
(SEAT-10-1)

SEAT-10-1 recovered from
ITASE-00-1 site

Field Area

(accumulation map from Morse et al., 2002)



Density

Density estimate error:
0.01 g/cm3

Increasing density with
depth largely due to
compaction

ECM record dependent on
both density and
concentration of solutes in
firn



High variability in firn layer

Multiple factors influence
density:

 Temperature

e Accumulation rate

« Particulate content

« Compaction

What is driving rapid
variations?

Density

SEAT-10-6 SEAT-10-5 SEAT-10-4 SEAT-10-3 SEAT-10-2 SEAT-10-1



Age/Depth Relationship



Recent Accumulation Rates

. Accumulation rates between individual US-
ITASE cores is highly variable

J Low correlation between individual cores
e  Coastal regions:
. Higher accumulation rates

. Higher inter-annual variability

. Do accumulation rate trends from the past
decade follow these patterns?

References: US-ITASE group, Kaspari et al., 2004
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Period

2006-2010
2001-2005
1996-2000
1991-1995
1986-1990
1981-1985

Recent Accumulation Rates

Mean Accumulation rate (m)
0.22
0.25
0.25
0.27
0.27
0.26

SEAT-10-1
e Mean: 0.26 m
« Std. Dev: 0.06
ITASE-00-1:
« Mean: 0.25
o Std. Dev: 0.06
Slight decrease in accumulation rates during the most recent
decade?



Recent Accumulation Rates

Previous WAIS core
averages from 1952-
1993 show a general
decrease in
accumulation rates
across the divide

SEAT-10 cores do not
show trend (short
record)

(accumulation map from Morse et al., 2002)
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Recent Accumulation Rates

What is the role of the

Southern Oscillation in
driving variations in
accumulation?

SEAT-10-1 averages:
« Total: 0.25m
e During positive
anomalies: 0.26 m
e During negative
anomalies: 0.26 m

Suggests that on an annual
resolution, SO is not the main
driver of accumulation

variability
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Conclusions

Overlap of USITASE-00-1 and SEAT-10-1 allows for validation of new
results, giving confidence in derivation methods

ITASE-00-1 and preliminary SEAT-10-1 accumulation rates during
period of overlap are virtually identical

Average accumulation rates of upper 4 m of SEAT-10 cores do not
reflect general acc. trends across WAIS divide (likely due to short
records and uncertainties in age-depth relationship)

SEAT-10-1 shows little or no correlation with the Southern Oscillation at
an annual resolution, suggesting that at this temporal resolution the SO
Is not the dominant driver of accumulation rate variability at that
location
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