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BAKER BROOK "VOLCANICS" - FAULT SYSTEMS IN THE VERMONT VALLEY
HERRMANN, Rolf and KIDD, W.S.F., Geological Sciences, SUNY at Albany,
Albany NY 12222
Detailed mapping of the Vermont Valley between Danby and Wallingford, along the
western flank of the Green Mountain massif, has revealed several major thrust faults,
which can be traced through the field area. The major thrust fault known to the north
of the field area (Pine Hill Thrust), continues to the south along a discontinuous line
of basement slices. Parallel with and to the east of the Pine Hill Thrust, a mylonitic
highly-strained rock unit has been identified, which separates Ordovician (?) black
phyllites and the basement slices from the Ordovician and Cambrian carbonates to the
east. This tectonically derived lithology, previously mapped as the Baker Brook
"volcanics", shows a pervasive transposed and differentiated layering. The fault zone
fabrics in these rocks display an anastomosing mylonitic foliation, locally containing
coarser fragments derived from intermediate-silicic plutonic rocks, presumed to origi-
nate from the Grenville basement; other more mafic basement lithologies are suggested
to have also contributed to the unit. Weakly deformed feldspathic porphyroclasts show
recrystallization in microcracks, and large quartz grains developing subgrains; both are
surrounded by the fine-grained quartz-sericite-chlorite-carbonate matrix. Asymmetri-
cal feldspar porphyroclasts and recrystallized quartz grain shape fabric give a clear
sense of shear. Adjacent Ordovician marbles are mylonites too, with a steeply plunging
stretching lineation. This contact between the middle Ordovician black phytlites and
the Cambrian to early Ordovician shelf units has previously been interpreted as an an-
gular unconformity (Tinmouth unconformity). In contrast, we suggest there is a major
thrust fault here, between the black phyllites and basement slices on the west, and the
carbonates to the east. Rowley (1982) has previously suggested that the basement-
phyllite contact is created by normal fault tectonics just prior to thrusting. The struc-
tural relationships of the shelf sequence are therefore significantly more complex then
previously shown, consisting of several slices separated by major N-S trending faults.
We also mapped substantial imbrications within the belt of Cheshire-Mendon adjoining
the western side of the Green Mountain Grenville basement, in contrast to purely
stratigraphic sequence from an intact unconformity shown on previous published maps.
Some or perhaps all thrust faults must have transported the Green Mountains to some
extent to the west, relative to units farther west of the Vermont Valley.
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EARLY ACADIAN FOLDING OF THE SEBOOMOOK GROUP; NORTH-
CENTRAL MAINE
HIBBARD, James and HALL, S.A., Dept. of Marine Earth and Atmospheric
Sciences, Box 8208, North Carolina State University, Raleigh, NC 27695
The dominantly turbiditic Early Devonian Seboomook Group blankets a large portion
of northern Maine; here it appears to be simply deformed by Early Devonian, Acadian,
NE-trending upright folds with an axial planar slaty cleavage. However, our recent
mapping at Scraggly and Millimagassett Lakes has outlined previously unrecognized
map-scale folds (half-wavelength >1 km) in Seboomook-like strata that are overprinted
at a high angle by the NE-trending folds and cleavage. The newly-recognized folds
appear to represent an early phase of Acadian deformation.

At both lakes, the early phase folds are EW-trending, gently plunging, upright
synclines, that lack an axial planar foliation. The folds are asymmetric, with north-
facing limbs more steeply dipping than south-facing limbs. The fold at Millimagassett
Lake is refolded by a NE-plunging main phase Acadian fold and overprinted by the
accompanying Acadian cleavage. The syncline at Scraggly Lake clearly folds gabbro
sills in the Seboomook-like strata and is overprinted at a high angle by the regional NE-
trending Acadian cleavage.

The regional extent and mechanism of this newly-recognized early phase of
Acadian deformation are uncertain at this time. The folds flank ENE-trending outcrop
areas of apparently older rocks, indicating that they may be related to the uplift of these
inliers early in Acadian orogenesis. The early phase folds may be related to folds
previously reported from northeast Maine that trend athwart the typical northeast
Acadian grain. The sequential change from EW-oriented early phase folds to NE-
trending main phase structures suggests a significant rotation of local principal strain
axes during Acadian orogenesis.
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GRAND MANAN ISLAND AND THE PRECAMBRIAN DEVELOPMENT OF
THE AVALON TERRANE

HILYARD, Mark D., Department of Geology, Hartwick

College, Box 668, Oneonta, NY 13820

The metamorphosed quartzites, limestones, and shales on the island of Grand
Manan provide stratigraphic evidence in support of the model of Nance (1987)
for the Precambrian evolution of the Avalon Terrane in Eastern Canada. Here we
see the development and collapse of a stable continental platform after the
Grenville Orogeny at 1000 Ma, followed by subduction of a small ocean basin
underneath Eastern Canada. The rocks of the eastern shore of the island are
tentatively correlated to the Green Head Group of St. John, New Brunswick. If
this correlation holds then these rocks of eastern Grand Manan are the remnants
of an ancient passive margin. This stable shelf collapsed as intracontinental
rifting of eastern North America began 800 Ma ago, producing a small ocean
basin referred to as the “Avalon Sea”. This seafloor was subducted beneath
North America at approximately 630 Ma, reconnecting: Avalon to Eastern
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Canada. This tectonic event is recorded on the island by the presence of the
Coldbrook Group. The Coldbrook Group consists of 630-640 Ma metavolcanic
rocks (PAr/PAr; Nance, 1987) that have been metamorphosed to greenschist
facies and can be seen on the smaller islands off the eastern shore of Grand
Manan.

If the metasedimentary rocks of Grand Manan are part of the Green Head
Group, and if they are intruded by the Coldbrook Group, then these
relationships would support current models for the Precambrian evolution of the
Avalon Terrane. However, all contacts between the metasedimentary rocks and
the Coldbrook Group are tectonic. No simple intrusive relationships are
observed. Further petrologic and geochemical studies are required to constrain
the correlation of the rocks on Grand Manan to the Green Head Group of St.
John, New Brunswick.
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CONNECTING CLIMATIC AND GEOLOGIC PROCESSES: AN EXAMPLE USING A
HIGH RESOLUTION SEDIMENTARY CORE FROM THE UPPER CHESAPEAKE BAY
HINNOV, L.A., Department of Earth and Planctary Sciences, The Johns Hopkins
University, Baltimore, MD 21218; BRUSH, G.S. and BRUSH, L.M., Department of
Geography and Environmental Engineering, The Johns Hopkins University,
Baltimore, MD 21218
A high resolution record of sedimentation rates from 1798-1980 A.D. was reconstructed
along a sedimentary core taken from deposits near the mouth of the Susquehanna River
(Furnace Bay). First, a preliminary chronology was established by identifying historical
pollen horizons along the core. Sedimentation rates were then estimated for each 2-cm
interval in the core by adjusting the average sedimentation rate between dated horizons
to the total pollen concentration measured in the interval. This yielded a 182-year long
time series of fluctuating sedimentation rates at variable time spacings At=1-3 years.
This time series reveals that sedimentation rates in the upper Chesapeake have
increased three-fold since European settlement. This has been accompanied by a
significant increase in the variance of the short-term fluctuations. These trends can be
traced to gradual increases in land use. Spectral analysis of the short-term variations
reveals a suite of statistically significant frequencies comparable to those of
precipitation time series and the Susquchanna River discharge record. We conclude
that sedimentation in the upper Chesapcake Bay is a good proxy indicator of short-
term climatic processes affecting the region.
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CONCENTRATIONS AND LOADS OF NUTRIENTS AND SELECTED HERBICIDES DIS-
CHARGED FROM TWO SPRING BASINS IN THE CUMBERLAND VALLEY, PENNSYLVANIA

HIPPE, Daniel J., WITT, Emitt C., III, GIOVANNITTI, Rhonda M.,

U.S. Geological Survey, 840 Market St., Lemoyne, PA 17043

The Northern Cumberland Valley is an intensively agricultural area
with accompanying high pesticide use. A preliminary study indicated
that water resources in karst terrain of the valley is susceptible to
contamination from agricultural chemicals. For 1 year, ending in May
1991, the U.S. Geological Survey has gaged and sampled water
discharged from two adjacent spring basins in karst terrain of the
valley. The project objective was to determine concentrations and
estimate loads of nutrients and selected pesticides, particularly
triazine and chloroacetamide herbicides and their metabolites, that
discharge from Alexander and Mount Rock Springs.

The triazine herbicides atrazine, prometon, and hexazinone, as
well as the soil metabolites deethylatrazine and deisopropylatrazine,
were detected in water from Alexander and Mount Rock Springs.
Atrazine and deethylatrazine were present in water from both springs
throughout most of the year. Prometon and Hexazinone were only present
in spring discharge following periods of precipitation. Mean daily
concentrations of atrazine in water from both springs was 0.20
micrograms per liter, with an annual atrazine load of 0.5 and 0.6
kilograms from Alexander and Mount Rock Springs, respectively. Mean
daily concentrations of deethylatrazine were 0.3 micrograms per liter
in water from Alexander Spring and 0.4 micrograms per liter in water
from Mount Rock Spring, and an annual deethylatrazine load of 1.1 and
1.3 kilograms, respectively. Mean daily concentrations of nitrate in
water from Alexander and Mount Rock Springs were 5.1 and 5.6
milligrams per liter as nitrogen, and the annual nitrate load was
17,000 and 18,000 kilograms, respectively. Mean daily concentrations
of total phosphorus in discharge from both springs was 0.02 milligrams
per liter as phosphorus, and the annual load was 57 and 61 kilograms
from Alexander and Mount Rock Springs, respectively.
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ASSESSMENT OF HERBICIDE CONTAMINATION OF WATER RESOURCES IN CUMBERLAND
AND LANCASTER COUNTIES, PENNSYLVANIA USING ENZYME-LINKED IMMUNOSORBENT
ASSAY METHODS
HIPPE, Daniel J., WITT, Emitt C., III, BAUMBACH, Gary E.,

BRIGHTBILL, Robin A., GIOVANNITTI, Rhonda M., CHAR,

Stephen J.

U.S. Geological Survey, 840 Market St., Lemoyne, PA 17043
Enzyme-linked immunosorbent assay (ELISA) methods for analysis of

triazine herbicide residues were used in five water-resources
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