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PRESIDENT'S LETTER

1 April 1994
Dear Members,

Don't be fooled in spite of the date!! The Vermont Geological Society does
need you!

Although, many VGS members have served through the years and made
our Society much stronger than those organizations where few do the work of
many, we can do even better! Your perspectives and talents are VGS's lifeblood
but only when you volunteer them.

Your executive committee is currently revising the VGS Constitution and
Bylaws to be voted on at this fall's annual meeting. Your input regarding
revisions is needed. The nominating committee is seeking VGS ri.c mbers willing
to serve as officers, directors and permanent committee ch.:.. ;. . »ons for next
year. Let the committee know you'd like to be a nominee. Stepiien Wright is
looking for guest editors for future GMGs. Give him a call. Kent Koptiuch is the
guest editor for the summer GMG which will be devoted to groundwater issues.
Tell Kent if you've something to contribute. The executive committee will be
reviewing proposals in May that were submitted for VGS Research Grant
Program funding. If you'd like to be a reviewer let us know. The Society needs
leaders for future field trips as well.

The VGS spring meeting will be held on 23 April 1994 at Middlebury
College. We had originally planned on holding the meeting at UVM, but the
UVM campus and all meeting rooms were booked for a campus-wide event on
that day. Students will present their research results and three VGS members
are needed to serve as judges to determine the winners of the VGS best
presentations awards. I've been a judge twice and was very impressed with the
quality of the student research and their professional presentations. Plan to
attend and support the students. They deserve our recognition.

As you can see there's no shortage of VGS functions to which you can apply
your talents. It's simply a matter of making a commitment to do so. What's
holding you back?

Sincerely,

Larry Gatto
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SPRING MEETING PROGRAM

Twilight Auditorium, Middlebury College
April 23, 1994

Coffee/Doughnuts

Yana L. Minnis: Field Relationships and Structural
Analysis of an Ultramafic Belt near Westfield, Vermont

Adam Schoonmaker: The Brome Thrust in Northern
Vermont

Matthew J. Evans: Geochemistry of Metadiabase Dikes and
Metavolcanic Rocks from North-Central Vermont

Laura M. Kretschmar: Miocene
Southwestern British Columbia:
Tectonic Implications

Volcanism in
Geochemistry and

Matthew K. Bingham: Flood History Since 1800 in Relation
to Late Holocene Climate Change and Stream Incision,
Yellowstone National Park

Peter M. O'Hara: Morphometric Analysis of Flood and
Erosion Potential of Drainage Basins in Northeastern
Yellowstone National Park

David Bryan: A Geomorphic Approach to Maximum
Discharge Estimation, New Haven River, Vermont

Coffee Break

Kelly A. Kryc: Surface Characterization of the Northern
Bjorn and Gardar Sediment Drifts, North Atlantic

Russell A. Schuck: A Study of Metals in Arrowhead
Mountain Lake, Milton, Vermont

Scott D. Thompson: The Effects of the Internal Seiche in
Lake Champlain on a Shallow Basin
(Continued Next Page)
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Kenneth Mansfield: Geologic and Economic Analysis of
Beach Erosion near Barnegat Inlet, New Jersey

Michael B. Sayre: A Correlation of Glacial Sediment
Stratigraphy and Groundwater Availability on Block
Island, Rhode Island

Eugene Lee: Radon Potential in the Middlebury and East
Middlebury Area, Addison County, Vermont

Timothy Loescher: The Relationship between Soil Radon
Concentrations and Surficial Sediment Characteristics in
Middlebury and East Middlebury, Vermont

Lunch: Lunch is available at several restaurants within
walking distance of the meeting.

VGS Executive Committee Meeting: All members are
invited to attend!
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SPRING MEETING ABSTRACTS

FLOOD HISTORY SINCE 1800 IN RELATION TO LATE HOLOCENE
CLIMATE CHANGE AND STREAM INCISION, YELLOWSTONE
NATIONAL PARK
Bingham, Matthew K., Department of Geology, Middlebury College,
Middlebury, VT 05753

Soda Butte Creek, a tributary of the Lamar and Yellowstone Rivers in the
northeast corner of Yellowstone National Park, WY-MT, exhibits high gravelly
flood bars which are especially prominent in Round Prairie below the narrow
constriction of Icebox Canyon. Three locally distinct levels of these bars are
populated by apparent even-age stands of conifers, primarily lodgepole pine
(Pinus contorta), suggesting colonization of bars subsequent to deposition.
Dendrochronological analysis of 180 trees within these stands was used to
approximately date the deposition of the flood bars. Trees on the highest set of
bars are up to about 110 yrs old, suggesting a large flood in the late 1800s (prior
to instrumental discharge records). Indirect discharge estimates imply a flow of
approximately 10,000 cfs (283 m3/s) for the associated flood. This discharge is
almost an order of magnitude greater than the 100-yr flood estimated using
discharge/basin-area relations derived from gage records for the northern
Yellowstone region; it approaches the maximum recorded flood for a basin of
this size in the same region. The middle set of bars supports trees no older than
about 59 yrs; discharge estimates are about 8,000 cfs (227 m3/s). Narrative
accounts exist of a probable associated flood on the Lamar River in June 1918.
These accounts are corroborated by the highest recorded discharges on the
Yellowstone River just north of the park. A smaller flood was produced on Soda
Butte Creek by a mine tailings dam break at Cooke City in 1950; trees on
associated flood bars are up to about 35 yr old and discharge reconstruction

suggests a flow of about 4,000 cfs (113 m%/s). Lower Soda Butte Creek displays

a well-developed set of Holocene fill-cut terraces. 14C ages show that overbank
sedimentation on the lowest of these terraces (T4) began ca. 1200 AD. Tree-ring
data suggest that this floodplain level became inactive by ca. 1850, thus T4
terrace activity approximately corresponds to the Little Ice Age. A trend toward
warmer and drier conditions (largely due to reduced winter precipitation) since
1880 is evident in instrumental climate records in Yellowstone. Most large
floods in this region are produced by heavy rain-on-snow events during
snowmelt. Major floods, downcutting, and channel instability characterize
fluvial activity at the end of the Little Ice Age in this area.
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A GEOMORPHIC APPROACH TO MAXIMUM DISCHARGE
ESTIMATION, NEW HAVEN RIVER, VERMONT
Bryan, David, Department of Geology, Middlebury College, Middlebury, Vt.
05753

Until recently, no consistent discharge records were kept of the New Haven
River, which is located in central Vermont and flows west out of the Green
Mountains. Previous discharge estimation was made by regional flood
frequency analysis. This study used geomorphic features to indirectly estimate
maximum discharges of large floods at study sites located above the confluence
of the New Haven with the Muddy River Branch and at the Route 7 bridge. The
physical features which were used to estimate maximum discharge are stepped
flood plain surfaces and channel cross sections. The flood plain surfaces are
similar to low terraces, but lack of soil development indicates a young age. A
laser theodolite was used to survey flood plain slopes and channel profiles
relative to present stream levels. Slope estimations from a flood insurance study
were used because field estimates of flood plain slope proved to be inaccurate.
The simplified slope area method estimated the maximum discharge to be

28,000 £t3/s at the first site and 32,000 £t3/s at the second site with an estimated
error of £30%. The relationship of maximum recorded flood discharge to
drainage area for ten rivers in Vermont yielded a comparison for the Route 7 site
estimate. The two greatest discharges for the ten rivers, in respect to drainage

size occurred in 1927 and were close to 180 ft3/a/mi2. The relation for the New

Haven is higher, 280 ft3/s/mi2, again with a possible error of $130%. Results
from this study suggest that recent large floods have had substantial impact on
the geomorphology of the New Haven Valiey.

GEOCHEMISTRY OF METADIABASIC DIKES AND METAVOLCANIC
ROCKS FROM NORTH-CENTRAL VERMONT

Evans, Matthew J., Department of Geology, Middlebury College, Middlebury,
VT 05753

Metamorphosed diabasic dikes and volcanic rocks from the Westfield area
and metavolcanic rocks from the Newport Center area were sampled and
geochemically analyzed.

The Westfield area rocks are primarily chlorite- and epidote-rich
greenstones which display a prominent fabric. They are found in the
Ottaquechee/Stowe formations. The diabasic dikes are feldspar-rich and are
associated with dull green-gray phyllite. The metavolcanics near Newport
Center are part of the Bolton Mountain volcanic complex in the Moretown
Member of the Missisquoi Formation. They are slightly metamorphosed but
retain some igneous structure, including pillows.

This research show both sets of rocks have TiOg levels from 0.96 to 1.64
weight percent, Y concentrations from 22 to 44 ppm, and Zr concentrations
from 96 to 167 ppm. The rocks are classified as tholeiitic basalts and both the
Westfield and Bolton Mountain samples clearly display a MORB (mid-ocean
ridge basalt) signature when plotted on tectonic discriminant diagrams such as
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Y-Cr and Ti-Zr-Y. These findings concur with previous geochemical work on
metavolcanics and diabasic dikes in the Stowe and Ottaquechee formations but
are in contrast to earlier theories for the Bolton Mountain Volcanics which had
been interpreted as an island-arc terrane. Current research shows that both the
Westfield and Bolton Mountain rocks probably formed as either late-stage rift or
early ocean floor basalts which were tectonically emplaced during the closing of
the proto-Atlantic ocean.

MIOCENE VOLCANISM IN SOUTHWESTERN BRITISH COLUMBIA:
GEOCHEMISTRY AND TECTONIC IMPLICATIONS
Kretschmar, Laura M., Dept. of Geology, Middlebury College, Middlebury, VT
05753

Mount Noel and Chipmunk Mountain are two Miocene volcanic complexes
located in the Coast Mountains of southwestern British Columbia, 120 km
northeast of Vancouver. Stratigraphy, K/Ar age dates, petrography, and
geochemistry show that the volcanics of Mount Noel are in close association
with the Neogene Chilcotin Group Basalts, while the volcanics of Chipmunk
Mountain are in close association with the Oligocene-Miocene Pemberton
Volcanic Belt.

The volcanics of Mount Noel crop out in three 1-3 km? areas and consist of
flat-lying, columnar jointed, olivine-bearing basalt flows interlayered with
volcaniclastic debris flows. Major and trace element analyses on thirty-eight
samples indicate that the Mount Noel rocks are predominantly tholeiitic basalts
and basaltic andesites. The Mount Noel analyses plot directly in the within-plate
tectonic environment of the Zr-Zr/Y diagram and plot transitionally between
the within-plate and mid-ocean ridge tectonic environments of the Zr/Ti
diagram. The geochemistry of the Mount Noel volcanics is similar to the
Chilcotin Group Basalts. Spatially the Mount Noel volcanics lie i : '} range of
the Chilcotin Group Basalts, and, at 19.8 Ma (Mathews, 1988), they probably
represent early stages of Neogene Chilcotin volcanism.

The volcanics of Chipmunk Mountain, 15 km south of Mount Noel, crop out

in a 12 km? area and consist of undifferentiated pyroclasties, sills, and dykes.
Major and trace element analyses on twenty-six samples show that the rocks
range from basalts to rhyolites, with the majority classifying as basaltic
andesites and andesites. The trend of the whole-rock analyses on the FAM
diagram and SiOg vs. K90 is clearly calc-alkaline. On the MgO-Alp03-FeO
tectonic discriminant diagram, the Chipmunk Mountain analyses plot
transitionally between the fields of orogenic and spreading island volcanics.
The geochemistry of the Chipmunk Mountain rocks appear to be closely related
to the calc-alkaline volcanic centers of the Pemberton Volcanic Belt. Spatially
and temporally, at 26.8 +1.4 Ma, the Chipmunk Mountain volcanics further
correlate with the Pemberton Volcanic Belt.

The two volcanic complexes of this study represent two different episodes
of Miocene volcanism in southwestern British Columbia. The Mount Noel
volcanics and the Chilcotin Group Basalts appear to have erupted in a back-arc
tectonic setting due to asthenosphere upwelling associated with the subduction
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of the Juan de Fuca Plate beneath the North American Plate while the
Chipmunk Mountain volcanics appear to have erupted in an arc also associated
with subduction of the Juan de Fuca Plate.

SURFACE CHARACTERIZATION OF THE NORTHERN BJORN AND
GARDAR SEDIMENT DRIFTS, NORTH ATLANTIC

Kryc, Kelly A., Department of Geology, Middiebury College, Middlebury, VT
05753

The northern reaches of the Bjorn and Gardar sediment drifts, south of
Iceland and east of the Rekjanes Ridge, have a complex history of sedimentary
influences. Data collected during June 1993 aboard the R/V Maurice Ewing
included 3.5 kHz seismic profiles and piston and gravity cores. To determine the
surficial sedimentary processes in this area, echo-character mapping of 3.5 kHz
seismic profiles was done. To elucidate the exact nature of the acoustic
reflectors seen in the 3.5 kHz profiles, cores taken from the survey area were
analyzed for compressional velocity and density. From these parameters,
synthetic seismograms were generated and the results compared to the 3.5 kHz
profiles.

The surface echo-character map consists of four distinct echo types. The
nature of these echoes include prolonged echoes, continuous echoes with
multiple sub-bottom reflectors, discontinuous echoes with muitiple sub-bottom
reflectors, and acoustically transparent returns. The main portions of the Bjorn
and Gardar sediment drifts are represented by continuous echoes with mrultiple
sub-bottoms showing that they are formed from contourite currents.
Morphologically, a “drift valley” separates the two drifts. Acoustically it is
represented by discontinuous echoes with multiple sub-bottoms. This valley
underlies the bottom current having the highest velocity, causing the depos ted
sediment to be modified by scour. Also, within this valley there is evidence of
large deposits of sand which indicate that this region is subjected to large mass
wasting events. Additionally, certain sections of both drifts have been faulted.

The correlation of the synthetic seismograms with the echo-character map
and bathymetry of the survey site provides an accurate analysis of the
sedimentary processes occurring on these sediment drifts for the most recent
past. The surface characterization has shown that the sedimentary evolution of
the northern regions of these drifts, though predominantly contourite controlled,
has been modified and in some instances controlled by tectonism and mass
wasting events. This is probably due to the proximity to the voluminous source
of sediments on Iceland and to the Rekjanes Ridge.
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RADON POTENTIAL IN THE MIDDLEBURY AND EAST MIDDLE-
BURY AREA, ADDISON COUNTY, VERMONT
Lee, Eugene, Department of Geology, Middlebury College, Middlebury, VT
05753

Radon is a potential leading cause of lung cancer. Average outdoor levels of
radon are low enough (about 0.2 pCi/l), due to dilution by the atmosphere, that
they do not threaten human health. It is only when radon levels accumulate and
build up indoors that they become dangerous. The U.S. EPA’s action-level for
radon mitigation of a home is 4 pCi/l. Utilizing E-PERMs (Electret-Passive
Environmental Radon Monitors), soil radon levels in six different surficial
materials in the Middlebury and East Middlebury area in Addison County,
Vermont, were obtained for periods of two, four, and eight days. Radon levels in
houses built upon the six surficial materials were also obtained with E-PERMs
for periods ranging from six to thirty days. Initial results show that the silt and
the stream alluvium sites have low average soil and indoor radon levels with the
average indoor levels registering 1.55 pCi/l and 0.5 pCi/l respectively on the
short-term E-PERMs. Results from the long-term E-PERMs are still pending at
the time of writing. The lacustrine sands and gravels of site 5 had high average
soil and indoor radon levels with an average indoor level of 8.95 pCi/l. At each of
the other three surficial material sites, indoor and outdoor radon levels did not
agree in relative magnitude. Variations in indoor radon levels are difficult to
explain solely by geological factors like soil porosity, permeability, and moisture
content. Anthropogenic factors such as house design and freedom of air
circulation in a house due to open or shut windows can strongly affect indoor
radon levels and may account for observed relative differences between soil and
indoor radon measurements.

THE RELATIONSHIP BETWEEN SOIL RADON CONCENTRATIONS
AND SURFICIAL SEDIMENT CHARACTERISTICS IN MIDDLEBURY
AND EAST MIDDLEBURY, VERMONT
Loescher, Timothy, Department of Geology, Middlebury College, Middlebury,
VT 05753

The purpose of this research is to evaluate the reliability of surficial geologic
characteristics as indicators of soil radon potential. Six surficial geologic
environments common in the Middlebury/East Middlebury area were defined
comprising a range of sediment type, texture, permeability, porosity, and
moisture content. These include lacustrine clay, lacustrine silt, two deltaic sand
and gravel units (Lake Vermont sediments), sandy glacial till, and sandy
postglacial stream alluvium. Soil radon concentrations were measured in the
surficial sediments for intervals of 2, 4, and 8 days at a depth of 18-19 inches.
The highest soil radon levels were measured in the two sand and gravel units;
the average levels were 201 and 241 pCi/liter-days. The glacial till and stream
alluvium had low results with averages of 37 and 59 pCi/liter-days, respectively.
The average soil radon level measured in the clay was 130 pCi/liter-days,
whereas in the silt it was 55 pCi/liter-days. An anomalous radon level of 302
pCilliter-days measured in the silt over the 4-day interval was omitted from the






