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[1] We present glaciological and climatological characteristics of Hercules Dome,
Antarctica (86�S, 105�W), which demonstrate its potential as a deep ice core site. Annual
layering in dD ratios from a 72 m ice core collected by the US-ITASE 2002 traverse
indicate accumulation rates of 0.16–0.20 m/yr ice equivalent over the last 300 years. Age
control from stratigraphy seen in the radio-echo sounding data collected during the same
traverse suggests a rate of 0.09–0.11 m/yr averaged over the past 18,000 years. Ice
stratigraphy also indicates that the ice divide position has been stable through at least this
period. Comparison of satellite-derived temperature anomalies with atmospheric
reanalysis data show that the site is sensitive to the two dominant patterns of climate
variability in the high-latitude Southern Hemisphere. Climate proxy data from a deep ice
core at Hercules Dome would be indicative of changes in Pacific Southern Hemisphere
climate variability and may provide new information on rapid climate change events
in Antarctica. The sensitivity of the site and the combination of relatively high
accumulation rates, low temperatures (mean annual �35�C to �40�C), and simple ice
flow suggest that Hercules Dome is an ideal site for a future deep ice core.

Citation: Jacobel, R. W., B. C. Welch, E. J. Steig, and D. P. Schneider (2005), Glaciological and climatic significance of Hercules

Dome, Antarctica: An optimal site for deep ice core drilling, J. Geophys. Res., 110, F01015, doi:10.1029/2004JF000188.

1. Introduction

[2] In this paper, we present an assessment of prospects
for deep ice coring at Hercules Dome based on results from
GPS, ice-penetrating radar profiles and stable isotope
measurements from a 72 m ice core acquired as part of
the U.S. portion of the International Trans-Antarctic
Scientific Expedition (ITASE) traverse. Hercules Dome
(86�S, 105�W), is an elongated approximately 100 m local
rise in the ice surface topography between the Horlick and
Thiel Mountains about 400 km from South Pole. We
highlight three specific motivations for considering Hercu-
les Dome as a deep ice core site: (1) Antarctic ice sheet
dynamics, (2) Antarctic climate variability, and (3) rapid
climate change.
[3] First, Hercules Dome is glaciologically interesting

because it is located approximately 150 km up-flow from
‘‘The Bottleneck,’’ where ice is funneled from the East
Antarctic Ice Sheet (EAIS) to the West Antarctic Ice Sheet
(WAIS) (Figure 1a). This makes it potentially valuable as an
indicator of changes in ice elevation associated with both
the EAIS and the more dynamic WAIS in response to sea
level and climate forcing. The issue of elevation changes for

the two ice sheets is a critical one glaciologically since a
number of problems related to the dynamics of ice flow in
Antarctica are tied to the magnitude of these changes. A
great deal has been written about past changes in WAIS
elevation [e.g., Raynaud and Whillans, 1982; Ackert et al.,
1999; Steig et al., 2001], but changes to the EAIS are less
well constrained and the only information currently avail-
able regarding EAIS elevation change is from Vostok [e.g.,
Martinérie et al., 1994]. Sitting just upstream of the
bottleneck, Hercules Dome should be sensitive to elevation
changes controlling flow from the EAIS to the WAIS.
[4] A second motivation for a deep ice core at Hercules

Dome lies in improving our knowledge of past Antarctic
climate variability. Antarctic climate is sufficiently complex
that records from multiple locations are needed to adequately
characterize it. For example, temperature records from
meteorological stations in East Antarctica have generally
shown summer cooling and winter warming over the last
few decades, while stations on the Antarctic Peninsula have
warmed in all seasons [Vaughan et al., 2003]. Ice core
records give some indication that similar spatial complexity
may persist on longer timescales: the expression of the
Little Ice Age in Antarctica appears to have included
warming in some areas and cooling in others [Steig and
Schneider, 2002; Mosley-Thompson and Thompson, 1991].
However, these results are limited due to the relatively low
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resolution and spatial coverage of the available ice cores.
Hercules Dome is of particular interest in this context
because it is from a largely unsampled region of the ice
sheet, roughly two-thirds of the way between Byrd Station
(80�S 120�W) and South Pole.
[5] Finally, an ice core from Hercules Dome could

contribute substantially to the study of rapid climate
change. The documentation of rapid climate change events
during the last glacial period in central Greenland ice
cores is well known, and the most direct evidence is
found in the anomalies detected in isotopic and molecular
ratios of atmospheric trace gases trapped in air bubbles
[e.g., Severinghaus and Brook, 1999]. To date, the only
evidence for such anomalies in Antarctica is a single event at

Siple Dome occurring at about 20 ka [Taylor et al., 2004].
However, preservation of these anomalies, which are quite
short lived, requires relatively high snow accumulation rates;
the very low accumulation rates at other East Antarctic sites
such as Dome C and Vostok (<0.03 m/a ice equivalent)
would prevent all but the largest anomalies from being
preserved [Caillon et al., 2003]. It is therefore possible that
such events have been more widespread in Antarctica, but
have not been documented.
[6] Hercules Dome was first identified by the U.S. Geo-

logical Survey from U.S. Navy aerial photographs taken in
1959–1960 and further delineated by the SPRI-NSF-TUD
airborne radio echo-sounding program in 1967–1979. It
was first discussed in the late 1980s by the U.S. National
Science Foundation-sponsored Ice Core Working Group as a
possible site for a deep ice core [Ice Core Working Group
(ICWG), 1988, 1989]. Interest in Hercules Dome has
recently been rekindled by the US-ITASE traverse which
has provided the first ground-based observations of the area.
ITASE is a multinational effort to characterize the last 200–
2000 years of climate throughout Antarctica [Mayewski
and Goodwin, 1996]. The U.S. portion of the program
(US-ITASE) is a collaboration of more than a dozen
academic and government institutions focused on the West
Antarctic Ice Sheet [Mayewski, 2003]. During the austral
summer field seasons of 1999–2002, US-ITASE conducted
a series of overland traverses throughout West Antarctica
and extending to the South Pole, each starting at Byrd
Surface Camp (80�S, 120�W) (Figure 1a). In 2002, along
the traverse to South Pole, US-ITASE collected a 72 m ice
core at Hercules Dome and recorded ground-based radio-
echo sounding data of the bedrock topography and ice
stratigraphy to develop the glaciological context of the site.

2. Geophysical Setting

[7] During the three days the US-ITASE traverse spent at
the Hercules Dome site we completed some 120 km of
GPS and radar profiling in a grid pattern approximately 5
by 50 km and roughly perpendicular to the main traverse
route (Figure 1b). Differential GPS observations utilized a
roving base station traveling with the radar system and a
base station recording at the US-ITASE drill site (02-4).
After postprocessing the data are accurate to ±0.023 m
horizontal and ±0.035 m vertical in this region [Hamilton
and Spikes, 2004]. The dome summit has an elevation of
2610 m relative to the ellipsoid and appears from our GPS
observations to have somewhat less relief in the east-west
direction than indicated by the RAMP DEM (Figure 2).
Because the nadir altimeter observations of RADARSAT
do not extend beyond about 81.5�S, elevations for the
DEM must be interpolated from other sources, sometimes
giving rise to imprecise results at the far southern latitudes
[Liu et al., 1999].
[8] Radar surveys were conducted using an impulse

radar with center frequency of �3 MHz (lice = 56 m)
and a bandwidth of approximately 1 MHz, configured for
the heavy traverse operation. Details of the system that
was used throughout the US-ITASE project are described
by Welch and Jacobel [2003]. Figure 3 shows results from
the three main profiles in the vicinity of Hercules Dome
(Figure 1b). Bed topography and internal stratigraphy

Figure 1. (a) Area map showing US-ITASE routes from
1999 to 2002. The 2002 traverse begins at Byrd Station and
passes between the Thiel and Horlick Mountains, ‘‘The
Bottleneck,’’ before crossing Hercules Dome (box) and
ending at South Pole Station. (b) Hercules Dome and
vicinity with surface contours based on the RAMP digital
elevation model (DEM) [Liu et al., 1999]. US-ITASE main
traverse route and radar grid lines are indicated with bold
lines. Flight lines from the NSF/SPRI airborne soundings
used to develop the BEDMAP bedrock map [Lythe et al.,
2001] are shown as shaded dots.
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down to 70% of the deepest ice thickness are well depicted in
these surveys and we have identified the bed and a number of
prominent, continuous internal layers. A high-resolution
version of Figure 3 showing greater detail is available online
(http://www.stolaf.edu/other/cegsic/publications/JGR_2005/
Figure3.pdf). These data reveal that Hercules Dome is
approximately centered over a bedrock low, possibly a basin,
some 30–50 km in extent (Figure 4). The greatest ice
thickness under the dome area is 2800 m with bedrock
elevations 200 m below sea level. Within 15–25 km in each
of the directions surveyed, the bed rises 900–1400 m from
the low under the dome. It is an interesting glaciological
question how a dome might develop over a topographic low.
One possibility is that ice flow through this region is
restricted by the topography and the dome develops as the
result of excess accumulation. BEDMAP depictions of the
bed topography of the area [Lythe et al., 2001] are derived
from grid lines spaced approximately 50 � 100 km apart
from the SPRI-NSF-TUD survey (see Figure 1a), none of
which cross the region we have surveyed. It is therefore not
surprising that details of the bed topography were not
previously known (Figure 5).
[9] Internal stratigraphy (Figure 3 and interpreted in

Figure 5) is well behaved throughout the dome region, in
contrast to nearby areas along the traverse route that show
marked disruptions of internal layers [Welch et al., 2003].
The pattern of ice deformation revealed by the internal
layers mimics the bed topography with muted amplitudes in
the relief as layers approach the surface. Also, the constant
spacing of layers observed in shallow radar profiles indi-
cates no recent changes in surface accumulation patterns
(S. Arcone, personal communication, 2004). Although
model studies will be required to explore details more fully,
it appears that ice in the vicinity of the dome is frozen to the
bed and that ice flow has not undergone major changes

throughout at least the period of time represented by the
upper 2000 m of ice thickness.
[10] One of the internal layers, the third from the bottom

(Figure 5), has been traced to Byrd Station where it is dated
from the Byrd Core at 17.4 kyr B.P. (from GISP2 chro-
nology in Blunier and Brook [2001]). This particular layer
is notable because throughout portions of the traverse it is
unusually bright, in some areas near Byrd Station brighter
than the bed reflection, even though it generally lies at
depths greater than half the ice thickness. Hammer et al.
[1997] found a spike of excess acid (HF and HCl) more
than 20 times greater than anywhere else in the Byrd core
at a depth corresponding to this layer, so it likely resulted
from a large eruptive event, though the source is still
uncertain. The depth of the layer at both locations is
approximately the same, about 1300 m, but the ice thick-
ness at Hercules Dome is greater, about 2800 m. These
values may be used in a flow model to give an estimate of
the average accumulation rate since the LGM. The model,
from Siegert et al. [2003], uses a least squares technique to
solve for the accumulation rate by minimizing differences
between calculated and measured internal layer architec-
ture. Results give an average value of accumulation of
0.09 to 0.11 m/yr (ice equivalent thickness) since the LGM
(R. Hindmarsh, personal communication, 2004). This value
includes millennia during the LGM when accumulation
rate was presumably somewhat lower than the average as
well as those closer to the present when it was higher. As
an example, a simple Dansgaard-Johnsen flow model
[Dansgaard and Johnsen, 1969] optimized to the same
vertical strain history and 1300 m radar layer age, but
assuming a step change in accumulation at the glacial/
Holocene transition (11 kyr B.P., a reasonable approxima-
tion based on previous ice core analyses [e.g., Jouzel et al.,
1989; see also Steig, 1997], suggests an average full glacial
value of 0.05 m/yr and an average Holocene value of
0.15 m/yr (ice equiv.). These flow models also suggest that
the age of the ice 200 m above the bedrock will be in excess
of 100,000 years.
[11] Uncertainties in these accumulation rate calculations

derive primarily from the model assumptions of steady
state flow. Some assurance that these conditions are at
least approximately met at Hercules Dome can be gained
from considering the development of the ‘‘Raymond
bump’’ under the divide. This characteristic upwarp in
the internal layers under a stable divide [Raymond, 1983]
results from a vertical strain rate that is proportional to ice
thickness, unlike flow on the flanks where it is nearly
constant with depth in the upper portion of the ice sheet.
For example, in Figure 5, profile B-B0 shows the presence
of a well-developed Raymond bump in the internal stra-
tigraphy at km 24 a few kilometers from where the profile
crosses the divide. We are in the process of investigating
this Raymond bump in more detail with numerical mod-
eling, but several observations may be made at this point.
The bump clearly does not arise from a feature in the
bedrock topography, it has the right size and shape and the
variation of its amplitude with depth (the fact that it is
largest toward the middle of the layers) is consistent with
what one expects for a Raymond bump. This pattern
suggests that the divide has not migrated horizontally in
this dimension [Nereson and Waddington, 2002] and is

Figure 2. Hercules Dome surface topography from the
RAMP DEM and US-ITASE GPS results. RAMP DEM
shows greater relief in the cross-dome direction (profiles
B-B0 and C-C0) for reasons discussed in the text. US-ITASE
drill site 02-4 is located at the intersection of A-A0 and B-B0.
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Figure 3. Radar results from the three main profiles (Figure 1b) depicting bedrock echoes and internal
stratigraphy for profiles A-A0, B-B0, and C-C0 shown in Figure 1b. Vertical exaggeration is approximately
6�.
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further evidence that ice has remained frozen to the bed
[Pettit et al., 2003].

3. Climatic Context

[12] Although there are no meteorological data available
directly from Hercules Dome, we can use the satellite-based
record of temperature to examine controls on climate
variability at this location. On monthly to decadal time-
scales, and perhaps on longer timescales as well, Antarctic
surface temperature anomalies are spatially heterogeneous.
Several recent studies have shown that the bulk of this
variability can be successfully explained in terms of large-
scale atmospheric circulation patterns defined by the prin-
cipal modes of Southern Hemisphere sea level pressure or
tropospheric geopotential height fields. In particular, the
Southern Annular Mode (SAM) or Antarctic Oscillation
(AAO), defined as the first principal component of 500 hPa
geopotential height anomalies [Thompson and Wallace,
2000] is significantly correlated with the first principal
component of Antarctic temperature [Schneider et al.,
2004]. A trend in the SAM index over the last two decades
accounts for a significant fraction of the observed summer-
time temperature trend in Antarctic weather station data
[Kwok and Comiso, 2002; Thompson and Solomon, 2002].

[13] Schneider et al. [2004] have further shown that
regional variations in Antarctic temperature are closely
associated with the higher-order modes of 20�–90�S
500 hPa geopotential height anomalies. The pattern of
alternating low- and high-pressure anomalies between the
western South Pacific and the western South Atlantic,
known as the ‘‘Pacific South America’’ (PSA) pattern, is
important to West Antarctic climate variability. Owing to
the modulation of the PSA pattern by El Niño activity in
the tropical Pacific [Bromwich et al., 2004a; Venegas,
2003], there is also a strong El Niño imprint in West
Antarctic climate and in areas of East Antarctica closest
to West Antarctica. Several studies have reported correla-
tions between ice core geochemical properties and the
occurrence of El Niño events [e.g., White et al., 1999;
Bromwich and Rogers, 2001; Meyerson et al., 2002].
[14] It has been suggested, from these observations, that

ice core records could provide useful paleoclimate informa-
tion on Pacific ocean climate variability on long timescales
[ICWG, 2003], a question of fundamental importance to
understanding how El Niño responds to climate forcing
(e.g., anthropogenic CO2 emissions) [e.g., Tudhope et al.,
2001]. The challenge in using ice core records in this way is
that the fraction of local climate variability that can actually
be attributed to a particular large-scale climate mode is

Figure 4. Bed and ice surface interpretation of the Hercules Dome area based on US-ITASE radar and
GPS results. Bedrock topography rises in all directions away from the dome center, suggesting that a bed
depression, possibly a basin, lies beneath. Color represents the relative elevation along the bedrock and
ice surfaces.
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generally quite small, and multiple ice core records would
likely be required to obtain climate reconstructions that are
statistically robust. In this context, it is illustrative to
consider the large-scale context in which local climate
variability occurs at Hercules Dome. Figure 6a shows the
covariance of local temperature anomalies (from infrared-
wavelength satellite observations [Comiso, 2000]) with
500 hPa geopotential heights from NCEP/NCAR opera-
tional weather forecast reanalysis data. The resulting
anomaly pattern resembles a combination of those associ-
ated with the SAM and with the Southern Oscillation
Index (SOI) [cf. Schneider et al., 2004, Figures 6b, 8, 9b].
Figure 6b shows the covariance between the SOI and
monthly Antarctic surface temperatures anomalies. Together,
these figures suggest that Hercules Dome is one of the more
sensitive sites with respect to tropical Pacific climate
variability. Indeed, the covariance of SOI with temperature
at Hercules Dome is comparable to that at Roosevelt Island,
and of opposite sign, suggesting cores from both these
localities could possibly provide a robust indicator of SOI
variability. In contrast, the expected location of the next
deep ice core from West Antarctica, shows no significant
covariance with the SOI. We caution, however, that this
interpretation of Figure 6b makes the implicit assumption
that ice core properties (e.g., isotope ratios) show the same
patterns of covariance as temperature, which is an imperfect
approximation [e.g., Noone and Simmonds, 2002].

4. Ice Core Results

[15] In December 2002, a 72 m, 82 mm diameter ice core
(US-ITASE 02-4) was obtained at the Hercules Dome site

(see Figure 1b) as part of the traverse from Byrd Camp to
the South Pole. The entire length of the core has been
sampled at a resolution of �2 cm for stable isotope and
geochemical analyses. Deuterium/hydrogen ratios were

Figure 5. Interpretation of US-ITASE radar reflections for
bed topography and internal layer stratigraphy. BEDMAP
bed topography [Lythe et al., 2001] is shown for
comparison (dashed line). The locations of NSF/SPRI
airborne radar soundings used to create BEDMAP are
shown in Figure 1b. The third internal layer above the bed
(darker line) has been traced to the Byrd Core where it is
dated at 17.5 KaBP. The Raymond bump is highlighted in
the B-B0 profile. Elevation is calculated with respect to the
WGS84 datum.

Figure 6. (a) Covariance of 500 hPa geopotential height
anomalies with surface temperature at Hercules Dome,
based on 1982–1999 monthly averages. The units are
meters, with a contour interval of 5 m. The zero contour is
bold, positive contours are solid, and negative contours are
dotted. 500 hPa data are from the NCEP-NCAR Reanalysis
[Kalnay et al., 1996; Kistler, 2001]. Temperature data are
from Comiso [2000]. (b) Covariance of Antarctic surface
temperatures with the Southern Oscillation Index (SOI).
The coloring indicates the magnitude of an anomaly
associated with one positive standard deviation of the
SOI. The locations of the ‘‘Inland Divide’’ site, Roosevelt
Island, and Hercules Dome are indicated by the plus, cross,
and asterisk, respectively.
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analyzed with a ThermoFinnigan DeltaPlus dual inlet
mass spectrometer at the University of Washington, using
a reducing oven with hot Cr at 850�C to convert melted ice
samples to H2. Analytical precision is <0.7% and analyses
are reported as dD, in parts per thousand (%) deviation
from Vienna Standard Mean Ocean Water (V-SMOW). The
dD record exhibits detectable seasonal cycles through the
entire core (Figure 7), providing a means to obtain a
provisional timescale by annual layer counting. The esti-
mated age at a depth of 72 m is 250 years before present
(i.e., A.D. 1755), which gives a mean accumulation rate of
�0.20 m/yr ice equivalent, with a standard deviation of
0.08 m/yr. Because isotope diffusion reduces the amplitude
of seasonal peaks, and can make it difficult to unambigu-
ously identify annual layers, we have the most confidence
in the upper �25 m (�100 years) of the record, above
which there is no obvious loss of the seasonal amplitude.
Restricting our estimate of annual accumulation to this
depth gives a mean accumulation of 0.16 m/yr ± 0.04, in
excellent agreement with the estimate from the flow
models tuned to the depth of the bright radar layer
discussed above.
[16] The stable isotopes of water (both dD and the more

commonly reported d18O) are important climate proxies
that are commonly interpreted in terms of temperature

[Jouzel et al., 1997]. It has been suggested from general
circulation model simulations that at least on interannual
timescales, isotope variability is perhaps better thought
of as a function of large-scale atmospheric circulation
anomalies [Noone and Simmonds, 2002]. The results of
Schneider et al. [2005] appear to confirm this for West
Antarctic ice cores obtained by the US-ITASE program,
showing that while the correlation with local mean tem-
perature (obtained from infrared brightness temperatures
[Comiso, 2000]) is very high on a seasonal basis (r2 > 0.9), it
is low and statistically insignificant on interannual time-
scales. On the other hand, correlation with large-scale indices
of Antarctic climate is generally significant. For Hercules
Dome, covariance between annual mean isotope anomalies
and the SOI is significant (r = 0.32, p = 0.02 and r = 0.28,
p = 0.07 for detrended and raw data, respectively, 1958–
2002). The sign of the observed correlation with the SOI is
consistent with the expected sign from the temperature
anomaly data (Figure 6), with positive SOI (e.g., La Niña)
years corresponding with warm temperatures and enriched
(high dD) snowfall. This supports the suggestion that this
site is well situated for studies of the relationship between
low-latitude Pacific and Antarctic climate variability. We
reiterate however, that the correlations are low and
multiple ice cores would need to be used together to

Figure 7. Stable isotope record (dD) from Hercules Dome, US-ITASE Core 02-4, versus year. The
smaller panels show selected sections to illustrate the annual layer counting.
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extract statistically robust information on interannual cli-
mate variability in the past [Schneider et al., 2005].

5. Discussion

[17] The well-behaved internal stratigraphy implies that
Hercules Dome has been relatively stable at least in the
recent past and possibly for a long time. The fact that
internal layers are conformal with bed topography to the
deepest depths detected (about 70% of ice thickness) and
that the site lies over a bed depression filled with ice
2800 m thick, suggests that Hercules Dome may be a good
location for obtaining very old and undeformed ice at
depth. Also, the existence of at least one prominent
internal reflector at 17.5 KY that has been traced to
widespread locations throughout West Antarctica provides
a way to directly tie records at Hercules Dome to ice cores
drilled elsewhere.
[18] An ice core from Hercules Dome, if it can be well

dated, would be a valuable complement to existing records
from other ice core sites. Multiple ice cores are clearly
needed for documenting the spatial complexity of past
climate variability on short (interannual to decadal time-
scales) [e.g., King and Comiso, 2003]. It has also has been
suggested that dominant features of atmospheric variability
on interannual timescales have a role to play on longer
timescales. For example, there is some evidence for a
pattern in the distribution of Antarctic isotope variations
during the Little Ice Age consistent with the SAM in
surface temperatures and winds [Steig and Schneider,
2002; Moseley-Thompson and Thompson, 1991]. There is
also theoretical and modeling evidence to suggest low-
frequency changes in the Southern Annular Mode and its
Northern Hemisphere counterpart, the Northern Annual
Mode [Moritz et al., 2002; Noren et al., 2002; Shindell et
al., 2001], perhaps driven by low-frequency changes in the
tropical Pacific. Such changes, if they have occurred,
should be reflected in particular spatial patterns recorded
in Antarctic ice cores. Testing such ideas will require more,
better dated deep ice cores than are currently available.
[19] The Holocene accumulation rate at Hercules Dome

inferred from the stable isotope profile (0.16–0.2 m/yr) and
the long-term radar record (�0.09–0.15 m/yr) suggests
accumulation as high or higher than indicated by previous
estimates [Vaughan et al., 1999; Bromwich et al., 2004b].
Results from US-ITASE cores in West Antarctica suggest
that this is high enough that we can expect excellent
preservation of seasonal variations both in stable isotopes
and in major ion chemistry. Accumulation rates as deter-
mined in the various US-ITASE cores analyzed to date
range from range from �0.08–0.40 m/yr [Kaspari et al.,
2005]. Even the lowest accumulation cores show clear
seasonal variations, which are demonstrably preserved for
all years since the geochemical marker horizon provided by
identification of the 1815 Tambora volcanic eruption [Dixon
et al., 2005], allowing for a dating accuracy better than
±1 year [Steig et al., 2005]. The colder temperatures at
Hercules Dome, compared to the other US-ITASE sites,
may be expected to enhance rather than hinder such
preservation, particularly for temperature-sensitive com-
pounds such as stable isotopes and volatile compounds
such as nitrate and hydrogen peroxide (see, e.g., Cuffey and

Steig [1998] and Hütterli et al. [2002] for estimates of the
temperature and accumulation rate dependences).
[20] Hercules Dome is also promising from the point of

view of measurements of atmospheric trace gases trapped in
air bubbles, because this is one of the few locations on the
high East Antarctic plateau with relatively high accumula-
tion. We may expect, in particular, that isotopic and molec-
ular ratio anomalies in gas bubbles that arise from rapid
climate change events will be well preserved at this site. To
date, the only evidence of rapid climate change events in
Antarctica rivaling those observed in Greenland ice cores is
a single event at Siple Dome occurring at about 20 ka
[Taylor et al., 2004] that appears to be only of local climatic
significance. It is quite possible that events have occurred
that affected other areas of the continent and have not been
observed because accumulation rates are too low elsewhere
(Law Dome [Morgan et al., 2002] is an exception but the
record is too short in length to resolve the 20 ka event). A
Hercules Dome ice core could thus provide important
insights into the long-term behavior of Southern Hemi-
sphere climate.

[21] Acknowledgments. We would like to thank our colleagues on
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