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Figure 2. This graph shows that
precipitation (in blue) is
correlated to wind (in red) in this
area of Southern Patagonia from
1980 to 2010 (Courtesy of
Robert Dunbar).
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• Core 19 is a 3.61m core, collected using a gravity
corer from a 212 m deep basin in Lago Sarmiento.
• At USGS Menlo Park, we measured the magnetic
susceptibility of the core using a GeoTek Multisensor Core Logger.
• At the Stanford Stable Isotope Lab, we sampled,
freeze-dried, and ground every 1cm layer.
• We used a UIC 5240 TIC coulometer to measure
weight percent carbonate.
• We measured δ13C, δ15N, and the C/N ratio using
a Carlo Erba NA1500 Series 2 elemental analyzer
coupled to a Finnigan Delta Plus isotope ratio
mass spectrometer.
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ZONE 1

Figure 1. Location of field site.
Main image is close-up, bottom
right is within South America. The
arrow points to the particular basin
where Core 19 was collected
(Courtesy of ACME Mapper and
HERE)

This table summarizes the trends in chemical signals that
we see in each of the five zones:
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Figure 3. A photograph of Core 19, where 0cm is the sediment-water
interface, is provided alongside five graphs of magnetic susceptibility,
C/N, δ13C, δ15N, and weight % CaCO3. Three tephras are marked with
red bands, and two isolated phenomena are marked with blue bands.
We identified five zones, each covering a time period with a unique
set of trends in the four chemical signals.

Results

40cm-

150cm-

Lago
Sarmiento

5.00

0.00
5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00

-23.50

-24.00

-24.50

-25.00

30cm-

-25.50

δ15N

C/N
Ratio

20cm-

-26.00

-26.50

11.50

11.00

10.50

10.00

9.50

10cm-

9.00
8.50

8.00

7.50

• Southern Patagonia is important for climate
change studies as it is the only significant land
mass in the path of the southern westerlies.
Magnetic
• The westerlies circle and interact with the
Susceptibility
Southern Ocean, which plays a major role in
global climate due to the abundance of carbon
sinks in its depths.
• There is a direct relationship between wind
Tephra
intensity and quantity of precipitation in Southern R3
1035 cal yr BP
(Moy et al., 2008)
Patagonia.
• We analyzed the stable isotope data of a
sediment core from Lago Sarmiento, Chile, which
give clues about past precipitation, relative wind
strength, and biological productivity.
R2 Tephra
cal yr BP
• Our age model is based on the tephrochronology 1789
(Moy et al., 2008)
of three volcanic ashes, which are supported by
magnetic susceptibility (Moy et al., 2008).
• The results of this study have implications for
climate change, human health, and
environmental policy.
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Introduction

• Over the past 4,000 years, the only long-term trend that
we see is an increase in terrestrial organic matter in the
lake from 200-337cm (Zone 2 and Zone 3).
• In addition, we see the following trends within the five
zones:
• Zone 1: Could be the start of a new climate pattern, but
the core is not long enough to tell. Fluctuations in the last
few centimeters could have resulted from the extraction
process.
• Zone 2: Increased precipitation, decreased productivity
• Zone 3: Decreased precipitation, increased productivity
• Zone 4: Could be a decrease in productivity, along with
less dissolved CO2 in the water.
• Zone 5: More aquatic organic material in lake, and the
Zone 4 trend of less dissolved CO2 likely continued.
• Phenomenon A could be a mass wasting event, and
Phenomenon B could be a rapid drop in water level,
perhaps due to a drought, and possible resultant
erosion.

Significance
• The westerlies interact with the Southern Ocean through
upwelling, in which CO2 can be released or absorbed by
the ocean.
• Instrumental data points to a southward shift of the
westerlies, which would intensify upwelling in the
Southern Ocean and have a huge impact on global
climate (Toggweiler et al., 2006).
• The Dunbar lab works to map wind patterns over time,
determine whether there has been an overall shift, and
figure out what this means for the future of our planet.
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