A Glacial Geologic History of Tucker Glacier, Antarctica

Abstract

Tucker Glacier, which drains from East Antarctica through the Transantarctic Mountains (TAM) into the northwestern Ross Sea, is located just north of the proposed Last Glacial Maximum (LGM) grounding line. This project
used glacial landform mapping and till analysis including grain size, lithology, roundness and shape to identify past changes in the extent and thickness of Tucker Glacier. Till was collected from three ice-free areas at the
e confluence of Tucker and Whitehall Glaciers, 30 km from the Ross Sea. At two of these field sites there is an increase in 4 mm to 30 mm sized clasts at lower elevations. There is also a noticeable decrease in the different
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M e lithologies at higher elevations along Tucker Glacier. Till analysis from the three ice-free areas indicate an increase in relative age with elevation at Tucker Glacier. Based on the elevations of granite erratics, ice at Tucker
B B | Glacier reached a minimum of ~200 m a.s.l. in the past. This elevation is between two published reconstructions of LGM ice in this area.

Till Analysis
* Thereis anincrease in grain size at lower elevations both at ice-free area 1 and
ice-free area 2. In figure 10 we see the gravel size fraction (4 to 1 mm) increase
from the highest sample (01-SFS) to the lowest sample (05-SFS).
 These data along with observations made about boulders at these sample
locations indicate a decrease in age with elevation (Bromley et al., 2010).
* Thereis alack of rounded or well-rounded material at any of the three ice-free
areas.
 Roundness data in addition to the shape data from all three ice-free areas
indicate passive transport (Benn and Ballantyne, 1994).
 There was a lack of visible granitic material in the till at the two highest sample
locations on ice-free area 1 (table 1). The second highest till sample is below
the highest granite boulder. We present three possible explanations for the lack
of granite at these two highest sites.
 Granite has been deposited by Tucker Glacier at these higher elevations, but
it has since weathered to very small grain sizes
* Granites deposited by Tucker Glacier on ice-free area 1 are deposited
sparsely; thus, we would only expect to find pockets of weathered granite
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Ross Sea show conflicting elevations in this area: Table 1: Presence of erratic material in till Figure 10: Grain size analysis of ice-free area 1. There is
N ' samples. The colors correspond with figure 2 an increase in the 4 to 1 mm sized fraction at lower
400 m (Denton and Hughes, 2002), and sea showing the local rock type. elevations. 01-SFS is the highest till sample at this ice-
level (Bentley, 1999). free area, and 05-SFS is the lowest till sample.

* Three rock types are present in this area:
granodiorite, mafic extrusive volcanic rocks and
metasedimentary rocks (fig. 2;Harrington et al.,
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different elevations above the ice surface and to granite boulder clusters present here as well as numerous boulders deposit of pumice located in this field area which is the primary source efree area 1 can be seen ’ Figure 11: Granite boulders at ice-free area 1, looking across to the large granite
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Conclusions

* Tucker Glacier was thicker in the past; cosmogenic isotope analyses associated with
this project will provide precise dates for thinning and retreat of ice in the
Northwestern Ross Sea.

ground. Pits were dug 8 to 30 cm deep
depending on the compaction of the till (fig. 3).
The depth to moisture and slope of the surface
were also documented.

Glacial Geologic Mapping
 The only outcrop of granite is at ice-free area 3, up Tucker Glacier about 9 km from
ice-free area 1 (fig. 4).

Lab Methods +  There are two large clusters of granite boulders present on ice-free area 1 * If weathered granite boulder deposits along Tucker Glacier (fig. 11) represent LGM
 Thetill samples were dry sieved using a RoTap which were transported by a thicker Tucker Glacier (fig. 5). ice, then our data suggest ice thickness during the LGM was between two
machine with screens ranging from4 mmto 62.5 .« The highest observed granite erratic at ice-free area 1 is 256 m a.s.l. previously published reconstructions (Denton and Hughes, 2002; Bentley, 1999)
um (Bromley et al., 2010). Clast axis e This elevation indicates a potential minimum LGM ice surface which is ~150 m * The shape and roundness data indicate passive transport of material which was
measurements were entered into a tri-plot lower than Denton and Hughes (2002), and ~250 m higher than Bentley (1999). supraglacial in origin (Benn and Ballantyne, 1994). Most of the erratic material
spreadsheet to determine the shape of the . Patterned ground was present at all three ice-free areas (figs. 5, 7, and, 8). The from ice-free area 1 appears to have fallen off the large granite cliffs of ice-free
clasts, and Powers (1953) roundness table was cracks ranged in depth from 10-15 cm (fig. 9). area 3 onto Tucker Glacier.
used to document roundness of clasts greater * Ice-cored moraines were present along the margin of Whitehall Glacier at ice-free . . 0 cee i Figure 9: This area of patterned ground is located Acknowledgments
than 3 cm. area 1 and along the margin of Tucker Glacier at ice-free area 3 (figs. 5 and 8). d'fgu;i 18 ;msgreneppzszj mo'isturé W;S réac;]sez'a:vfi at ice free area 1 and contains cracks that were NSF Award PLR-1341364, PLU Department of Geosciences, PLU Division of Natural

cm. about 10 cm deep and were up to ~40 cm across. Sciences, Chris Simmons, the Polar Geospatial Center and UNAVCO.



