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Introduetion 

Human influence on climate is not easily distinguished without knowledge ofnatural 

climate variability (Stocker and Mysak, 1992). Furthermore, human influence on climate may 

not be limited to temperature alone, but also may include effects on precipitation (!pCC, 2001). 

Therefore, studies ofnatural precipitation patterns contribute to the understanding ofnatural 

climate variability and are a prerequisite for distinguishing human-induced changes in 

precipitation patterns and intensity. 

Lake sediment records have been exploited as an archive ofpaleostorm activity in New 

England and abroad (Brown et aI., 2000; Campbell, 1998; Digerfeldt, 1986; Eden and Page, 

1998; Huang et el., 1997; Noren, 2001). Previous research in New England (Brown et at, 2000; 

Noren, 2001) has increased our ability to elucidate the paleostorm record from lake sediments in 

the region. Lake sediments, at the very least, provide data that suggest there were times during 

the Holocene when storms, regardless of their size, happened more often (Brown et al., 2000; 

Noren, 2001). 

Crn-by-cm grain size analysis, a more sensitive analytical method (Bosley et al., 2001; 

Parris et al., 2001) than the loss-on-ignition and visual logs employed previously, will form the 

basis ofmy research. It will make more robust my interpretations ofevent frequency, and allow 
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Since Reasoner cores do not preserve well the historic sediment record, gravity (Glew) 

cores were obtained from all the lakes with the help ofAndrea Lini, Andrea Lord, Leah Morgan, 

and Nathan Toke. The gravity eores taken from Ogontz Lake and Sandy Pond were taken in 

eonjunetion with an undergraduate Geomorphology project by Eric Butler and William Amidon. 

These cores will be used in an attempt to match the timing. of stonn layers with historic 

precipitation records. Hank Hallas, a personal contact with extensive 



gytta, were used for radiocarbon dating. Dates derived from gytta are commonly offset from 

macrofossil dates due to the lake reservoir effect or the settling ofmacrofossils into 

unconsolidated deposits at the sediment-water interface (Bicnnan et aI., 1997). Four or five dates 

for each core were measured in August 2001, and an additional four or five dates for each core 

will be measured this winter. 

Loss-on-Ignition (LO!): 

As a proxy measurement oforganic carbon content, Loss-on-Ignition (LOI) was 

performed at em-resolution down the length ofevery core with the help of Leah Morgan, an 

undergraduate from Carleton College and a graduate ofthe Governor's Institute at UVM. 

Approximately 250 mg of each dried sample were placed in porcelain crucibles and burned at 

450°C. The resulting mass change was used to estimate LOI. 

Field Reconnaissance: 

Over the course of the fall and summer of2001, I re-visited each lake in order to make 

field observations. I examined the shore of the delta, particularly the surface ofthe delta where it 

entered the lake to confirm the presence of top-set beds and a steep fore-set. I also observed how 

far the top-set extended into the lake. I walked each stream, starting from the mouth at the edge 

ofthe lake and extending as far upstream into the basin as possible. The primary objective ofmy 

fluvial observations was to characterize the stream that fed each delta. For instance. I classified 

the stream channel as alluvial, colluvial, or bedrock. and tried to Identify the primary source of 

sediment to the delta during floods. As part ofKristen Benchley's Geomorphology class project 

at UVM, the stream channels from Ogontz Lake and Sandy Pond were surveyed for gradient and 

slope in order to classify the streams according to Montgomery and Buffington (1997). 

Initial Interpretations 
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Radiocarbon Dating: 

For each core, the bottommost macrofossils were dated. Cores extend well baek into the 

Holocene and late Pleistocene (Figure 5). Macrofossils within the inorganic deposits (as 

determined by LOI, MS, and graphical log) were chosen wherever possible and directly 

represent the timing Cores 



I will build on the work done by Noren (2001) by comparing the independent results 

from each analysis, including Graphical Log, LOI, MS, and GS, to determine a composite 

record. This composite record of stonn events will be comprised of those storm events detected 

by two or more of the analyses, and therefore, it will be a proxy for the largest storm events in 

the lake cores. 

Event Frequency: 

The frequency ofstorm events, broadly defined as storminess, has been the most 

illustrative result of lake sediment research in New England (Noren, 2001). I will, in the same 

fashion as Noren (2001). compare the composite record ofeaeh core, with time, to determine 

periods when storm events occurred more frequently. However. since grain size analysis is a 

more sensitive measurement ofstorm-related deposition in lakes, I will compare the grain-size 

record alone between lakes to attempt to elucidate more detailed trends in the frequency of 

storms over the Holocene. I will apply spectral analysis to the results examining frequency and 

compare my results to those ofNoren (200 I). 

Detailed Timeline ofWork to be Completed: 

December 2001: Set up lake lab for grain size preparation, and nul replicate grain-size samples at 

Rubenstein Ecosystem Laboratory 

January 2002: Return to Livermore and complete radiocarbon dating 

February- May 2002: Complete age seale models for each core 

January- May 2002: Complete laboratory prep ofgrain size samples and nul samples in Coulter 

Laser Diffraction Ecos24em 
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Figure 1- Figure 2­
Map of core locations in NY, VT, NH lake were selected using the same criteria as Noren 
and ME. Lake IDs correspond10 rake (2001) and Brown et al. (2001): a. sleep 
names and physical charactertsucs in hillslopes, b. available sediment on hillslopes, c. stream 
Tebla 1. Base from SIemer, JHU capable of supplying sediment to a lake della, and 

d. steep perimeler bathymetry (see Figure 3) 
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Steep hillslope Table 1- Physical characteristics of selected lakes from NY,VT, NH and ME 
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