Age of Loess on Long Island
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Loess is unconsolidated, wind deposited sediment composed largely of silt-sized particles with the
modal diameter between 15-50 um. Loess is very homogeneous and shows little or no stratification. Loess
deposits on Long Island range from a few centimeters to several meters in thickness. Provenance of Long
Island loess was previously studied by Zhong (Zhong, 2000) using single mica grain Ar/Ar ages. Her mica ages
fell within the age range of the Connecticut bedrock and she concluded that most loess on Long Island was
derived from basement rocks typical of Connecticut.

Our working hypothesis is that Long Island loess is derived from the glacial sediments deposited on the
bottom of the present day Long Island Sound. As the ice sheet retreated from Long Island a proglacial lake
formed in the Long Island Sound basin between the ice and the Harbor Hill Moraine. This lake was trapping
the sediment produced by the glacial grinding. Around 15.5 ka proglacial Lake Connecticut was completely
drained and its bottom was exposed. Strong catabatic winds were blowing down from the ice sheet whose
margin was then at the Connecticut-Massachusetts border. The lake bottom sediments were entrained by the
wind and deposited on Long Island. By 12.4 ka the sea level raised enough to completely cover the bottom of
the sound and the lake bottom was no longer available as the loess source (Lewis and Stone, 1991).

17,500 years ago 15,500 years ago 15,000-5,000 years ago
Figure 1 (Lewis and Quellette, ) Block diagram showing the history of Long Island Sound

Assuming that topographic lows would serve as traps for dust suspended in the overflowing air (Pye,
1987) we looked at kettle holes expecting to find thick loess deposits at their bottoms. The assumption was that
kettle holes were already topographic lows at the time of deposition.
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Figure 2 (from Pye, 1987) The part1cles suspended in Wlnd are deposited when Wlnd slows down and its carrying capacity is

reduced.



We further assumed that bigger kettle holes would contain thicker loess deposits. The first site we examined
was a large kettle hole near Pt Jefferson, which is about 30 m deep and 300 m wide. We drilled a 186 cm deep
core at the bottom of the kettle but found only 15-20 cm of silt.

We hypothesize that at the time of loess deposition the ice was still buried under the sediment and the
kettle was not yet formed. Since this kettle is at the edge of the outwash fan it is possible that the ice was
covered with a relatively thick layer of sediments, permafrost was keeping material at depth frozen, and it thus
took a long time for the large block of ice to melt to make a kettle hole.

The next site we examined was a midsize kettle in Wildwood State Park (Fig. 3), which is only 10 m
deep. We used Ground Penetrating Radar (GPR), and resistivity to distinguish the loess Fig. 4. We collected
several auger samples and two vibra-core samples through the 2.7 meters of loess.

F 1gure4 GPR ine alongthe bottom of the kettle shows loess lens below the surface

To date the samples we used Optically Stimulated Luminescence (OSL) dating, which measures the
time since the sediment was last exposed to light. It is therefore necessary to collect samples for OSL dating
without exposing them to light. This was done using vibra-core samples, which were obtained with the help
from Marine Science Department at SUNSB. These samples are encased in aluminum pipes that prevent any
light from reaching the sample.
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Figure 5. Vibra-coring in Wildwood State Park kettle hole.

Three samples were sent for OSL dating to Steve Forman’s lab at the University of Illinois at Chicago:
one from the bottom of the core, one from the middle and one from just below the soil line. The ages were
13,780 £1,100 years for the bottom of the deposit and 13, 400+1,250 years for the middle. These ages are
consistent with the hypothesis that loess was deposited after 15.5 ka and before 12.4 ka. The third age, just
below the soil line, was 7,730+690 years. Forman (written communication, 2002) believes that the age dates
the time of colluviation of the loess during a colder period at that time when the vegetation may have been less
dense and atmosphere dryer and dustier. This cooling episode in Holocene is better known as 8,200 ka event
and it is observed elsewhere in North America. (Barber et al., 1999; Beierle and Smith, 1998; Dean et al., 2002;
Yu and Wright, 2001)

The cores we have also contain charcoal grains some of which have been submitted to the University of
Arizona Accelerator Mass Spectrometer Laboratory for '*C dating. (Fig.6)

Figure 6. Circled in red is charcoal grain as seen while splitting the Charcoal grains under the microscope. Grains are
core. approximately 1 mm long
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