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steppe species compared with the Medieval Warm 
Period vegetation and compared with the modern land 
cover.

Hannah Bourne, Wesleyan University, analyzed 
samples and smear slides at 4-cm intervals from the 
southern Swiftcurrent Lake basin for biogenic silica 
(BSi).  Her goals were 1) to see whether deposition 
of Mazama volcanic ash at 7,630 +/-150 ybp led to 
a subsequent increase in BSi, and 2) to compare the 
variability of the BSi record to measurements of total 
organic carbon (TOC) from the same core (Mac-
Gregor et al., 2011).  The results are intriguing.  BSi 
increases dramatically above the volcanic ash layer 
and remains relatively high to the top of the core, 
indicating a likely change in lake chemistry for 1000s 
of years.  The BSi signal does not track with TOC for 
the entire record. Spectral analysis of the BSi time-
series indicates a dominant cyclicity of 2600 years, 
matching cyclicity found in several Holocene climate 
records.  Thus, diatoms in Swiftcurrent Lake appear 
highly sensitive to both volcanic eruptions and cli-
mate.

Perry Oddo, Franklin and Marshall College, analyzed 
a surface core (42-cm long) from the northern basin 
of Swiftcurrent Lake.  His work focused on under-
standing the modern history of the lake, with the 
hypothesis that the recent record in this accessible 
part of the basin would reflect human impacts (e.g., 
from building of the Many Glacier Hotel and access 
roads) as well as natural environmental change (e.g., 
flooding, changes in temperature, and changes in veg-
etation).  He found significant geochemical changes 
within the top few centimeters of the core, likely due 
to diagenesis.  Nitrogen-15 measurements indicate 
possible changes in the nitrogen cycle from septic 
systems associated with the Swiftcurrent campground 
from the 1930s to 1970s.  Three large floods over 
the last 50 years are also distinguishable in the C/N 
and 13C records, likely because of influx of terrestrial 
biomass.

Jon Griffin, Union College, examined cores from 
Grinnell Lake, the most upvalley lake of our study, 
to better constrain the relationship between Grinnell 
Glacier dynamics, climate, and sedimentation.  He 
generated a continuous record of total organic carbon 

bon date, and correlation with the 2010 core), she 
found that fire frequency was generally low in the 
region during the Holocene Thermal Maximum, and 
increased between ~3900 and 2100 ybp. The greatest 
fire frequency in the record occurs between 2100 and 
1000 ybp, coincident with observed periods of arid-
ity in other parts of the Western U.S.  High charcoal 
abundance is observed during the Medieval Warm 
Period (~1200-900 ybp), with an abrupt decrease 
between 700 and 150 ybp, during the Little Ice Age.  
Jacque also compared her charcoal record to grain 
size, %TOC, and mineralogic data (MacGregor et al., 
2011), which showed similar timing in environmental 
change over the Holocene. 

Emma Locatelli, Macalester College, identified pollen 
from 20 samples collected in the 2005 Swiftcurrent 
Lake core (southern basin).  Her goal was to examine 
climate variability in the region during the Little Ice 
Age (1400-1900 A.D.) and Medieval Warm Period 
(~900-1200 A.D.). In each pollen slide, Emma identi-
fied hundreds of pollen taxa by plant species, genera, 
or family based on modern phytogeography. The pol-
len diagrams were divided into four time zones based 
on their pollen assemblages.  Emma found that the 
land cover in the region evolved from a mix of steppe 
vegetation at the higher elevations and Picea/Abies/
Pinus forest near Swiftcurrent Lake in the mid-Holo-
cene (circa 5000 ybp) to Picea/Abies/Pinus forest at 
all elevations today.  The pollen assemblages indicate 
that Little Ice Age vegetation showed an increase in 

Figure 3. Field photos of the 2010 Glacier National Park 
research team coring, paddling, seismic-profiling, and 
posing.
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(TOC) and total inorganic carbon (TIC) at 0.5-cm 
to 1-cm resolution and 24 biogenic silica samples to 
constrain clastic sedimentation rates, and extracted or-
ganic matter for two 14C ages.  The ages indicate that 
analyzed part of the cores extend back ~1300 ybp. 
He found episodic deposition of TIC corresponding 
with colder time periods, particularly during the LIA, 
matching assumptions by MacGregor et al. (2011) 
that larger glaciers during colder intervals produce 
dolomite clastic sediment from rock formations high 
in the drainage basin.  Clastic sedimentation dramati-
cally increases during the LIA from 1400-1850 AD, 
also indicating a strong sensitivity of Grinnell Lake 
sedimentation to the size of Grinnell Glacier, with 
higher clastic input when the glacier is larger.

Sarah Matteson, Bryn Mawr College, focused on a 
core from Lake Josephine. Her hypothesis is that the 
%TOC record from the lake will correspond to the 
Swiftcurrent Lake record, but will provide a more 
sensitive indicator of Grinnell Glacier behavior.  In 
addition, she collected mineralogic samples to test 
for the presence of dolomite, used as an indicator of 
Grinnell Glacier behavior (MacGregor et al., 2011).  

Clark Simcoe, Washington and Lee College, de-
veloped a seismic refraction project to assess the 
thickness of till deposits between Lake Josephine 
and Grinnell Lake to measure the impact of previ-
ous glaciations on the study region.  Using a 12-kg 
steel weight drop as the energy source, and 12 14-Hz 
sensitive geophones to record P-wave arrivals, Clark 
was able to map till thicknesses of 5-m upvalley and 
2-m downvalley, and show a U-shape bedrock valley 
exists beneath the sedimentary fill.
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