
shallow shelf/platform deposits) record onshore-di.reeled paleocurrents, whereas paleocurrent 
directions in the southern portion of the field area are variable. This variety in paleocurrents is 
typical of a near shore barrier/shoal complex environment.in which onshore, offshore, and shore­
parallel currents all may influence sedimentation. 
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FUTURE DIRECTIONS OF SEISMOTECTONIC STUDIES IN THE 
NORTHEASTERN U.S. 

EBEL, JOHN E. , Weston Observatory, Dept. of Geology and Geophysics, Boston 
College, 381 Concord Road., Weston, MA 02493; 617-552-8300; ebel@bc.edu 

Over 20 years of high-quality earthquake monitoring in the Northeastern U.S. and adjacent 
Canada is starting to reveal information about the modern seismotectonics of this part of 
eastern North America. While there is earthquake activity spread throughout the region as a 
whole, some areas have more earthquakes than others. It is possible that some of the most 
active knots of seisrnicity are aftershocks of large earthquakes that occurred hundreds to 
thousands of years ago. Earthquakes in the Grenville craton occur as deep as 30 km, while 
those in the a=eted terranes are almost invariably less than 10 km deep. Most of the 
epicenters preferentially locate near structures that were formed or reactivated during the 
Mesozoic rifting of North American and Africa. GPS is starting to be applied to study the 
strain patterns of the region. A combination of new interpretations of the regional geology 
combined with the expanding earthquake database and GPS results may help determine 
where paleoseismology studies may be successful in the future. The modem earthquake 
activity may also aid in the interpretation of the geologic history of the region. 
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METAMORPIDC EVOLUTION OF MAFIC ROCKS OF THE BAKER TERRANE, 
BLUE MOUNTAINS PROVINCE, NORTHEASTERN OREGON 

EDGAR, Kristin C., and CROWLEY, Peter D., Dept. of Geology, Amherst 
College, Amherst MA 01002 

The Baker terrane of the Blue Mountains Province in Northeastern Oregon is comprised of 
subduction zone complex rock suites including both melange and relatively coherent 
packages of oceanic sediments and crystalline rocks. This study examines the metamorphic 
evolution of mafic rocks of the Baker terrane. The mafic rocks occur as 1 m to 3 m lenses 
within the Elkhorn Argillite, as extensive coherent bodies from 1 km to 3 km in size along 
the Bald Mountain batholith contact and as xenoliths within the Bald Mountain batholith. 
This study occurs within 5 km of the contact of the Bald Mountain batholith, largely within 
its contact aureole. 

In the field, the mafic rocks exhibit varying textures and foliation depending upon 
their location. Small mafic lenses in the Elkhorn argillite often occur with ultramafic rocks 

· and are intensely deformed. Some have a massive texture while others exhibit a gneissic 
layering that may reflect primary compositional layers. Large bodies of meta-gabbro are 
intensely foliated and deformed. These bodies are often cut by large scale dikes and some 
have surfaces showing slickensides from minor faulting within the outcrop. Mafic 
xenoliths occur within the batholith commonly with calc-si!icate rocks. These rnafic rocks 
are massive in texture. 

Xenoliths within the Bald Mountain batholith have cpx-opx-hbde-plag assemblages 
indicating granulite facies metamorphism. Metamorphic opx in the xenoliths is locally 
retrograded to actinolitic hbde. Pyroxene-bearing assemblages also occur in mafic lenses 
within the Elkhorn argillite. Samples located 1-3 km from the batholith contain amphibolite 
facies assemblages of hbde-plag ± ilm and rut. Samples located >3 km from batholith 
contain greenschist facies act-plag assemblages that partially retain primary igneous 
textures. 

Mineral assemblages in these Baker terrane mafic rocks appear to be related to Bald 
Mountain batholith intrusion, but pre-batholith mineralogy seem to be preserved in the 
cores of some minerals and in the textures of some samples. This study will explore the 
petrologic conditions of formation and metamorphism. 
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WHEN HYDROGEOCHEMICAL, REGULATORY AND CLIENT INTERESTS COLLIDE; 
A CASE STUDY FROM A FRACI1JRED BEDROCK AQUIFER IN PENNSYLVANIA 

EISNER, Mark W., President, Advanced Land and Water, Inc., 714 Lee Avenue, 
Sykesville, MD 21784, mweisner@alwi.com 

Major ground water supply development projects in consolidated and fractures bedrock can cause 
anisotropic aquifer responses which are complex and difficult to predict even without client­
driven project time and budget constraints. When these challenges combine with regulatory 
failure to adjust isotropically-based permitting requirements to reflect the setting, sacrifice in 
scientific rigor is inevitable. Jn utm, this lack of rigor can result in over-estimating well yields, 
under-estimating adjacent user impacts, and considerably more time, cost, and scrutiny. 

During the early 1990's two municipal production wills were developed in the Triassic 
bedrock of Pennsylvania. Both were evaluated and permitted using methods that exceeded state 
regulations governing new community wells. In spite of this conservatism, to the surprise of the 
regulators, both wells proved incapable of providing even half of their sustainable yield estimates. 
Planned housing projects could not be supported and a building permit moratorium was imposed. 

With the prior problems public record, the regulatory community now gave the ground water 
development project considerably more scrutiny and amended its prior requirements for 
predictions based on homogeneity and isotropy. After considerable hydro geologic research, field 
testing, and predictive impact analyses of locally unprecedented complexity, 90 gpm in additional 
supplies were developed, tested, interpreted empirically, and conditionally approved for use. 

The state required close monitoring- of areal drawdown as a trough-of-depression developed 
and stabilized in the highly anisotropic rock. By regulatory requirement, the production wells' 
owner is responsible for adverse water quality impacts that may develop in the trough. To date, 
the trough has developed in accordance with the pre-pumping predictions and without adverse 
off-site impact. The building moratorium has been lifted, and regulatory interests were served by 
defininf and solving the problem based on site-specific hydrogeological field data rather than 
arbitray solutions developed for differing terrain. 
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EFFECTS OF METALS ON THE SURVIVAL OF THIOMICROSPIRA SP. STRAIN 
MA-3 ISOLATED FROM THE TAG HYDROTHERMAL VENT ON THE MID­
ATLANTIC RIDGE 

ERLINGSSON, E.C., Geology Dept., Bates College, Lewiston Me 04240 
eerlings@abacus.bates.edu; ONGLEY, L., Geology Dept., Bat~s 
College, Lewiston Me 04240 WIRSEN, C.O., and 
MOL YNEAUX,S., Department of Biology, Woods Hole 
Oceanographic Institution, Woods Hole Ma 02543 

A chemolithoautotrophic bacteria, Thiomicrospira sp. strain MA-3 isolated from the TAG 
hydrothermal vent at a depth of 3,7~.0 m on the Mid-Atlantic Ridge (MAR), was tested 
in laboratory expenments for its ability to survive and to grow during exposure to Pb, 
Zn, and Cu at room temperature in an artificial sea-water medium (ASW) at 1 atm 
pressure and c1rcumneutral pH. The survival was measured for pre-grown cells using 
vari~ble plate col!nts while growth was· assesed using 14co2 techniques. The 
suMval tes.t consisted of exposing the organism over a period of 1 o days, to varying 
ion concentrations (1 o-2M to 1 o·5M) of Ph, Zn, and Cu, where the lowest 
concentrations. al1l;characteristic of a normal vent environment and the highest 
concentration 1s potentially toxic. Each of these ions characteristic of the vent 
environment can be obse:rved in polymetal sulfides such as chalcopyrite (CuFeS2), 
chalcoc1te (CuS2), spalente (ZnS), and galena {PbS). The highest concentration of 
Zn, at 10-2M, inhibited the organisms survival and growth. It was also observed that 
the highest two concentrations (10·3M and10·4M) of Cu ion inhibited the organisms 
survival as well as growth activity. Pb had comparatively minimal effect on either 
survival or growth, even at the highest concentration (1 o-3M). The results of the 
growth experiment measured in disintegrations per minute (DPM), with thiosulfate 
present as compared to the survival experiment of pregrown cells (plate count 
experiment), revealed a similar pattern of metal effects (i.e. significant effects of 1 o-3, 
10-4 Cu and 10-2 Zn). As this organism has the ability to oxidize polymetal sulfides at 
near neutral pH, the massive polymetal sulfide deposits at certain Mid-Ocean 
spreading centers must be considered as a significant oxidizable energy source for 
such metal ·oxidizing bacterial species. 
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CARBONATE FANGLOMERATES-INDICATORS OF A NON-FAULTED BASIN? 
FAILL, Rodger T. Pe.nnsylvania Geological Survey, P.O. Box 8453, Harrisburg, PA 

17105-8453, fa1ll.rodger@dcnr.state.pa.us 
Coarse-grained alluvial-fan deposits along basin margins are often cited as evidence that active-margin 
faulting occurred during basin filling. Such deposits are common in the Newark and Gettysburg sub-basins. 
These sub-basins are characteristic of the numerous central-Atlantic-margin (CAM) basins along eastern 
North America and northwestern Africa that were active during the late Triassic and early Jurassic. 
Diamictites, usually with a red mud/silt matrix, are common in the alluvial fans. Clas\s within these 
diamicti\es are pebble to boulder size and consist primarily of carbonate, quartzite, and/or sandstone. 

Carbonate rocks probably underlay the higher elevations surrounding the basins in the arid to 
semi-arid climate extant at the time of diamicUte deposition. The high degree of angularity of the carbonate 
clasts Indicates that they were mechanically, no\ chemically, weathered at the source exposures. This 
angularity, and the lithic similarity of the clasts to presently-exposed nearby source units, indicates that the 
clasts were carried only short distances before being deposited. The size bimodality of these diamictl\e 
deposits suggests entrainment and transport as debris flows. 

Carbonate fanglomerates are common along the down-dip margins, which, in places, are faulted. 
Identical carbonate fanglomerates also occur along the up-dip, non,faulted margin of both sub-basins. They 
appear to have accumulated in paleo-river valleys and at the foot of cuestas/erosional scarps. The absence 
of any faults nearby indicates that these deposits formed by geomorphic processes alone. If so, then the 
presence of coarse-grained alluvial-fan deposits along the down-dip basin margins is not sufficient evidence 
to prove active syndepositional faulting at the basin margin. Additional, cprroboratlng evidence is necessary. 

Such corroborating evidence is not apparent in these sub-basins. Indeed, several aspects suggest 
that faulUng began late in the eariy Jurassic, after the basins were filled with sediment. These aspects 
include, among others: 1) basementlnliers at the down-dip margins; 2) lateral continuity oflake beds across 
the basins; .3) the absence of diabase in faults; 4) folding of the youngest sediments and lava flows; and 5) 
low-relief basin margins. Taken together, these and other aspects suggest tha\ the CAM basins are not rift 
basins. Instead, they are non-faulted basins on which rift-like structures were superimposed during the late 
early Jurassic deformation that folded, faulted, and regionally tilted the already filled basins. 
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SAMARJUM/NEODYMIUM AND NEODYMIUM ISOTOPIC EVIDENCE FOR 
AN INSIGNIFICANT BASALTIC CONTRIBUTION TO SHALES IN THE 
MESOZOIC HARTFORD BASIN, U.S.A. 

FATRFTELD, Hannah M., Columbia University, 304 Low Library, 535 W. 
l 16'h St., New York, NY 10027, hmflO@columbia.edu. 
OLSEN, Paul, and HEMMING, Sidney, Lamont-Doherty Earth 
Observatory of Columbia University, Palisades, NY 10964. 

Early Jurassic-age basalts preserved in deeply eroded basins in Eastern North 
America have recently beett proposed to be remnants of a vast flood basalt province. 
This hypothesis, based on the wide geographic extent of feeder dikes, suggests that 
the basalt extended far beyo·nd the present boundaries of the basins. If this were 
the case, we would expect to see a strong basaltic signature in the sedimentary rock 
within the basin. However, analyses of Nd and Sm/Nd isotope ratios of red shales 
between the basalts from the Hartford Basin show that the shales have a uniformly 
"corrtinental"-not basaltic-signature, even from shales samples directly above (<l m) 
from the basalt. This lack of evidence for a basalt contribution to the sedimentary 
record indicates that the basalt flows in the Hartford Basin were much smaller than 
recently proposed. 
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