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Abstract

The Uniontown fault is a north-south oriented fault in the southern Wabash Valley seismic zone, located
immediately east of the Hovey Lake fault system in western Kentucky. A trench excavated across the
fault in 2008 exposed Holocene alluvium folded in a down-to-the-west monocline. The goal of this proj-
ect was to use a multi-disciplinary approach involving sedimentology, geophysics, and optically stimu-
lated luminescence (OSL) dating to extend the paleoseismic record of this fault. Eight sites were cored to
depths ranging from 9 — 13.5 m deep along a transect parallel to the 2008 trench site. Core descriptions,
magnetic susceptibility measurements, and natural downhole gamma logs produced data consistent with
observations made from the trench.

Ground penetrating radar (GPR), electrical resistivity profiles (ER), and S-wave seismic reflection pro-
files were acquired across the Uniontown fault. The GPR profile revealed reflectors beneath the scarp
offset in a way that resembled a small half-graben. Sand, clay, and the bedrock surface are clearly visible
in the ER profile. The ER profile shows that both the bedrock surface and the top of the sand are offset
beneath the scarp, but the offset is much greater at the bedrock surface. Whether the larger offset in the
bedrock represents multiple slip events or a single event could not be determined. Two S-wave seismic
reflection profiles were acquired across the northern and southern ends of the Uniontown fault. Offset
reflectors were visible in in the bedrock surface in both profiles, but faults were more numerous in the
southern profile and the offset was much larger.

OSL ages of deposits and landforms around the scarp cluster into four distinctive time intervals: late
Pleistocene to early Holocene (15.8 —8.2 ka), early Holocene (10.1 — 5.4 ka), early to mid-Holocene (8.9
— 3.7 ka), and late Holocene (2.19 — 1.9 ka). The age of an OSL sample taken from the folded alluvium
in the 2008 trench, 4.86+0.68, is consistent with the calibrated radiocarbon age of charcoal in the trench
(4,088 £57). The late Holocene deposits post-date faulting, indicating the timing of the most recent
movement on the Uniontown fault was between 5.5 and 1.5 ka, which is also when the modern channel
course of the Ohio River was established around the Uniontown fault. The OSL chronology identifies
four phases of fluvial landform development since the late Pleistocene, and one or more of these could
represent fluvial adjustments to older paleoearthquakes.



Introduction
This study examines the deformation history of a recently discovered active fault, which we
call the Uniontown fault, in the Wabash Valley Siesmic Zone. The Wabash Valley Seismic Zone
is a loosely defined region of active seismicity within the lower Wabash River valley in south-
western Indiana, southeastern Illinois, and western Kentucky (Nuttli et al., 1974, Nuttli 1979)
(Fig. 1). This region is underlain by a deep fault system in Precambrian basement and a shallow
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Figure 1. The Wabash Valley Seismic Zone and surrounding features. The red
lines define the Hovey Lake Fault System, and the Uniontown Fault is likely
part of this system. The gray lines are mapped bedrock faults: RCFZ and
FAFC are the Rough Creek Fault Zone and the Fluorspar Area Fault Com-
plex, respectively. The red star indicates the epicenter for the April 18, 2008, M
5.2 earthquake (modified from Counts et al., 2008).



fault system in overlying Paleozoic sedimentary rocks (Bristol and Treworgy, 1979). The near-surface
faulting the Wabash Valley fault system and is a series of northeastern-trending, steeply-dipping high-
angle normal faults (Bristol and Treworgy, 1979; Sexton et al., 1986; Nelson, 1991; Bear et al., 1997).
The relationship between the deep and shallow fault systems is complex and remains unclear. Some of the
near-surface faults are flower structures that merge downward into deep basement faults (Rene and Stan-
onis, 1995). Other near-surface faults merge downward but do not detectably offset basement strata, sug-
gesting they were formed by post-Pennsylvanian crustal warping (Nelson, 1991). Some researchers have
inferred from seismic reflection and magnetic data that the WVSZ is a northern extension of the Reelfoot
Rift (Braile et al., 1982, 1986; Sexton et al., 1986), but others disagree because many of the faults and
geophysical anomalies in the WVSZ are truncated by the Rough Creek-Shawneetown fault system to the
south (Nelson, 1991; Hillendbrand and Ravat, 1997). The relationship of the WVSZ to deep basement
structures and surrounding features such as the Commerce Geophysical Lineament, the Reelfoot Rift, and
the Rough Creek Graben remains uncertain.

Paleoseismic History

Paleoseismic studies indicate that the WVSZ experienced at least seven earthquakes with magnitudes
>M 6.0 within the past 20,000 years (Fig. 2), with the majority of them occurring during the Holocene
(Obermeier et al., 1991, 1993; Munson and Munson, 1996; Munson et al., 1997, Obermeier, 1998; Olson
et al., 2005, Counts et al., 2008a). These studies were based on the size and distribution of paleoliquefac
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Figure 2. Paleoearthquakes in the WVSZ identified from paleoliquefaction studies
(red, Munson and Munson, 1996) and a fault study (blue, Van Arsdale et al., 2008).
Green numbers represent back-calculations of earthquake magnitude Olson et al.
(2005); blue numbers are magnitude estimates by Munson and Munson (1996).

tion features, which are indicators of very strong shaking (Obermeier, 1996, 2009). However, the study
of paleoliquefaction features may be usefult to determine the meisoseismal area of paleoearthquakes, but
it does not typically locate seismogenic faults (Obermeier, 2009). Consequently, none of the paleoearth-
quakes that occurred in the WVSZ can be linked to a specific fault. Recent research has identified Qua-



ternary slip on faults in the WVSZ, but the strength of shaking caused by the slip is unknown. Numerous shallow
seismic reflection studies in the WVSZ have identified many faults with up to 10m of offset in bedrock and the
overlying alluvium (Woolery et al., 2004; Woolery 2005; Rutledge, 2004; Whitt, 2007). Radiocarbon ages of the

offset Quaternary horizons that could be sampled by drilling ranged from 1,100 to 42,000 yrs. BP (Rutledge, 2004;
Woolery, 2005).

Modern Seismic Activity

The WVSZ has produced eight M5.0 to 5.5 earthquakes and dozens larger than M 4.0 within the past 175 years
(Fig. 3) (Wheeler et al., 1997; Dart and Volpi, 2010). Most of these earthquakes were deeply seated and origi-
nated in the Precambrian basement, and only two of all the instrumentally recorded earthquakes have occurred on
mapped faults (Bear et al., 1997; Mitchell et al., 1991 Taylor et al., 1989; Kim, 2003; Yang et al., 2009), suggest-
ing that the WVSZ has many unknown seismogenic faults. Some researchers believe that strain from the NMSZ is
transferring to the WVSZ, explaining the large number of recent M4.0-5.0 earthquakes in the WVSZ, and specu-
late that the next large earthquake in the CEUS will be within the WVSZ (Li et al., 2005; 2007).
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The Uniontown Fault

Background

Geologic mapping near the confluence of the Ohio and Wabash Rivers in 2006 by the PI (Counts) identified an
unusual north—south-trending, approximately 2-m-high scarp with down-to-the-west displacement (Fig. 4A). The
scarp appeared to be an erosional terrace scarp formed by the Ohio River, but this interpretation is not supported
by field relationships and geomorphic evidence. Many well-defined, east-west drainage channels can be traced
across the scarp and onto the western, lower side where they were less obvious and muted by annual flooding
(Fig. 4B). This suggests that both sides of the scarp were once at the same elevation, because if the scarp was an
erosional feature, drainage patterns on the western side of the scarp should have north-south orientations. Geo-
morphic features suggest the Ohio River flowed south for a relatively long period as it migrated westward across
a broad alluvial valley with thick sedimentary fill. Then, a perturbation abruptly shifted the channel nearly 180°
on a path that clearly flows around the scarp in three straightened channel sections, and then the channel returns
to nearly the same position it occupied before the abrupt diversion (Counts et al., 2008b). This is a common
geomorphic response of meandering rivers to surface deformation (Holbrook and Schumm, 1999), and is analo-
gous to how the Mississippi River flows around the Kentucky Bend Scarp of the Reelfoot Fault at New Madrid,
Mo. (Kelson et al., 1994). The anomalous scarp itself is almost perfectly straight for 5 km (Fig. 4D), and it lies
within the active floodplain where there should be point-bar deposition instead of an erosional terrace. There are
no realistic geomorphic solutions or explanations for the existence of this scarp as a fluvial landform given the
current configuration of the Ohio River, the surrounding landforms, and surficial deposits in the surrounding area.

Figure 4. A. The north—south-trending scarp of the Uniontown Fault in the Ohio River floodplain.
B. Drainage patterns are continuous across the scarp, suggesting it was formed by faulting and

not erosion. C. Geomorphic sequences 1 through 6 show a south-flowing and west-migrating Ohio
River. After the deposition of sequence 6, the river abruptly flows north, around the scarp, and
returns to its former position. D. High-resolution digital terrain model of the fault scarp created by
photogrammetry on 2 ft/pixel aerial imagery.



Dr. Roy Van Arsdale (University of Memphis) had funding to open a trench across the fault scarp, in collaboration
with Counts, when his initial trenching target for NEHRP project 07HQGRO0052 became inaccessible. Seismic re-
flection data acquired with static geophones were used to select a suitable site for the trench, and in October 2008
Van Arsdale and Counts opened a 33-m-long, 2.5-m-deep trench across the scarp (Van Arsdale et al., 2009). The
trenching exposed a deformed paleosol and alluvium that were folded into a down-to-the-west monocline with
approximately 3 m of structural amplitude. Limited funding allowed for only three AMS radiocarbon dates, so one
sample from each unit exposed in the trench was selected for *“C dating. Radiocarbon dating indicate that the fold-
ing observed in the trench occurred in the late Holocene after 3,745 +25 yrs BP, with possible minor fault reactiva-
tion 295 £25 yrs BP (Van Arsdale et al., 2008). The fault was named the Uniontown fault, and it is interpreted as
splay or step-over fault that connects two mapped faults within the Hovey Lake fault system.

The goal of this project was to use a multi-disciplinary approach involving sedimentology, geophysics, and lumi-
nescence dating to extend the paleoseismic record of the Uniontown fault and determine a longer-term slip history.

Methods

Sediment Cores

Eight sites spaced approximately 5 m apart were cored along a transect adjacent (and parallel) to the 2008 trench
site (Fig. 5). The cores ranged from 9 — 13.5 m deep. Cores were obtained using a trailer-mounted, Giddings 25-
SCT HDGSRPST hydraulic soil sampling, coring, and drilling system. The drill has been customized with a modi-
fied Livingston-type piston core-sampling system that enhances core recovery in sediments that can be difficult to
core using direct-push methods, and the piston also prevents core contamination from borehole collapse or scrap-
ing the sidewall. Clear polycarbonate tubing was used to line the core barrels. After drilling, natural gamma logs
were acquired down the boreholes using a Mount Sopris portable gamma-logging system.

Magnetic Susceptibility

The cores were taken to Vanderbilt University and processed on a GEOTEK MSCL (Multi-Sensor Core Logger)
system equipped with a Bartington MS2C loop magnetic susceptibility (MS). MS measurements were done on
whole cores at a 2 cm interval. The cores were then split and described in the KGS sediment characterization lab
in Henderson, KY.

Electrical Resistivity

Electrical resistance (ER) is a good proxy for grain size and can work extremely well for mapping glaciofluvial
environments (Baines et al., 2003). ER is also effective at identifying offset in bedrock surfaces and thick Quater-
nary sedimentary units (Suzuki et al., 2000). ER profiles ~325 m long were measured adjacent to the 2008 trench
site using an AGI Supersting R8 IP 8 channel earth resistivity and IP meter. The ER system has 84 electrodes
which were spaced 4 meters apart. The first profile was measured using a Wenner array. The electrodes were left
in place, and a second profile was measured using a Schlumberger array. Inversions were done using EarthImager
2D software.

Ground Penetrating Radar (GPR)

A 25 meter long GPR profile was acquired across the scarp using a Sensors and Software pulseEKKO PRO system
uses 200, 100, and 50 MHz antennae. The profile was positioned so the center of the GPR profile was at the center
of the scarp, and the factory recommended spacing of the antennae was used for each array.

Seismic Reflection

More than 2 km of S-wave seismic reflection data were acquired along two profiles perpendicular to the fault, one
north and one south of the 2008 trench site (Fig. 5). Seismic data were acquired using the Illinois State Geological
Survey’s S-wave land streamer system. The system consists of 24 horizontally polarized geophone pairs mounted
on 3-Ib steel sleds spaced at 3-foot intervals. The source is a horizontally-struck hydraulic ram-loaded roller
spaced 5 feet from the first geophone (Pugin et al., 2002). The source and streamer are towed together behind the
acquisition vehicle, and the ram-loaded roller is struck in 5-foot intervals, resulting in a 6 CMP fold of coverage
and CMP bin size of 1.25 feet.
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Figure 5. Natural color satellite image of the study area showing the Uniontown Fault and locations of seismic
reflection profiles, a GPR profile, electrical resistivity profiles, and OSL sample sites. Image courtesy of the
Advanced Land Imager on NASA’s EO-1 satellite.



Optically Stimulated Luminescence Dating

Optically Stimulated Luminescence (OSL) dating determines the time elapsed since sediments were last
exposed to sunlight (Aitken, 1998). The method assumes that mineral grains were exposed to daylight
during or immediately prior to transport and relies on the interaction of ionizing radiation with electrons
in semi-conducting minerals within buried sediments. This results in the metastable accumulation of
electrons within the crystal lattice structure of the minerals that are shielded from daylight. After burial,
a luminescence signal begins to accumulate in the crystal lattices due to a background dose of radiation
arising from the decay of ambient radioisotopes such as 28U, 2*?Th, and “°K. Assuming that the radiation
exposure (the dose rate - DR) is constant over the timescales of interest, the luminescence signal buildup
(equivalent dose — DE) in the minerals is proportional to the duration of burial and the concentration of
the radioisotopes in the sample environment. The depositional age (A) of the sample is thus a ratio of
equivalent dose acquired and the background dose rate (i.e., A=DE/DR) (Murray & Olley, 2002; Singhvi
& Porat, 2008).

Samples for OSL dating must remain shielded from light until they are analyzed in a dark laboratory. To
ensure that bioturbation or pedogenesis did not expose sediments to sunlight after burial, OSL samples
were taken at depths immediately below the modern soil profile, which was usually between 2 -3 m
deep. Sites were cored with a standard Giddings core barrel in 1.25 meter intervals, and the cores were
opened and described until unweathered sand was encountered. Then, the standard core barrel was re-
placed with a 35 cm core barrel assembly equipped with a core catcher. A 30 cm long stainless steel tube
was sealed at the top with opaque foil tape and used as a core barrel liner. After the core barrel assembly
was driven through the sample interval, it was removed from the drill string, placed under a large black
cloth, the liner was removed from the core barrel, and the bottom was sealed with foil tape. Then the
sealed tube was labeled and placed in an opaque film bag for transport to the lab.

The OSL samples were taken to the Luminescence Dating laboratory at the University of Cincinnati.
Five to ten cm of sediment was removed from each end of the tube and dried to determine the water
content of each sample. The sediment was then crushed and sent to the U.S. Geological Survey Denver,
Colorado for instrumental neutron activation analysis (INAA) to determine the U, Th and K concentra-
tion for DR determination (Table 1). The sediment from the center of the tubes was used for the age
analyses and pretreated with 10% HCI and 10% H,O, to remove carbonates and organic material, re-
spectively. The pretreated samples were rinsed in water, dried, and sieved through 90-250 um screens.
This grain fraction was then etched using 44% HF acid for 80 minutes to remove everything but quartz,
feldspar, and heavy mineral grains as well as the outer alpha irradiated layer from the quartz grains. Then
the samples were treated with concentrated HCI to remove any fluoride precipitates and rinsed with de-
ionized water distilled water and acetate, and dried and sieved to obtain the 90-150um fraction. Feldspar
and magnetic mineral grains were removed from the sample, using a low-field controlled Frantz isody-
namic magnetic separator (LFC Model-2), as the sample was passed through a variable magnetic field
with forward and side slopes both set at 10° (Porat, 2006). After the magnetic separation was performed
three times (to ensure the sample only contained quartz), samples were ready for luminescence measure-
ments.

An automated Risoe TL-DA-20 OSL reader was used for OSL measurements and irradiation. Aliquots,
containing approximately several hundred grains of the samples, were mounted onto ~6mm-stainless
steel discs as a small central circle approximately 3mm in diameter. Aliquots for each sample were first
checked for feldspar contamination using room-temperature IRSL before the main OSL measurements
were undertaken (Jain & Singhvi, 2001). Aliquots that did not pass the IRSL test were etched again in
40% HF for an additional 30 minutes to remove feldspar, followed by 10% HCI treatment and sieving
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again. Samples that passed IRSL test were used for OSL dating. Aliquots of samples were illuminated
with blue LEDs (blue light stimulated luminescence — BLSL) and irradiated using a *°Sr/*°Ybeta source.
The single aliquot regeneration (SAR) method of Murray and Wintle, (2000) was used to determine the
equivalent dose for age estimation. Only aliquots with a recycling ratio less than 10% were used in de-
termining DE. A preheat of 240 °C for 10s was used and the OSL signal was recorded for 40s at 125°C.
OSL sensitivity of the samples had a high signal to noise ratio. Dose recovery tests (Wintle & Murray,
2006) indicate that a laboratory dose could be recovered to within 2% by the SAR protocol suggesting
that the protocol was appropriate. The OSL ages used in this report are the mean age from all the ali-
quots recorded for each sample, and the uncertainty is the standard error.

Results

Sediment Cores

Coarse saturated sands made drilling conditions difficult, and the original target of obtaining 15 m cores
could not be accomplished. Drill refusal usually occurred on pebble sand at around 9 meters deep.
Drilling in loose, non-cohesive sediments required the use of a core-catcher, and this resulted in an
unforeseen situation regarding changes in core diameter during drilling. The diameter of the cutting bit
assembly for the core-catcher is 3 cm, which is 1 cm smaller than the 4 cm diameter of the core liners.
Consequently, the non-cohesive sediments expanded into the core barrel, but the cohesive sediments did
not, and this resulted in compression, or shortening, of some sections of the core by as much as 46 cm
per meter of core. Therefore, when the length of the core was less than the drive interval, sometimes it
was difficult to determine if part of the core was lost or if the core compressed. Corrections were made
for the compression, but errors within each drive interval could be off by as much as a half meter, result-
ing in a degree of uncertainty about stratigraphic correlations between cores.

Core descriptions (appendix A) consistently identified four stratigraphic units in the cores east of the
scarp: silt, loamy sand, clay, and coarse basal sand. A clay bed with fine sand laminae was a diagnostic
marker bed that appears to be at a constant elevation in the six easternmost cores (Fig 6). In core 12-003
in the middle of the scarp, the top of this clay bed is ~1.0 meters lower, a trend that mimics the surface
topography.

The stratigraphy in cores 12-003 and 12-004 on the western side of the scarp was more complex. Fine-
grained units were thicker, more variable, and the sand was typically finer and had better sorting. The
paleosol exposed in the 2008 trench was identified in both of these cores, and the paleosol was down-to-
the-west as was observed in the 2008 trench (Fig 6).

Magnetic Susceptibility and Natural Gamma

Magnetic susceptibility can be an excellent tool for correlation between cores. The MS of the core plugs
cannot be logged using the same technique as the whole cores, so the MS of the plugs was not measured.
Compressed cores cannot be decompressed for MS logging, but corrections were made for compression
in the core descriptions and graphic logs, so the MS curves may not precisely match the graphic logs,
creating further uncertainty in correlations. Despite these complications, there are a set of MS peaks in
the upper and lower sand intervals that can be traced across the cores (Fig. 6). Like the paleosol, these
peaks appear to be folded in a down-to-the-west monocline.
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Natural gamma curves are a proxy for grain size and are useful for correlations in glaciofluvial environ-
ments (Bleuer, 2004), especially when there are intervals of missing core. The gamma curves for the
first 5 boreholes, from east to west, are all very similar and consistent with observations from the sedi-
ment cores (Fig 6.). The top of the basal sand in the 5" core (11-004) appears to be ~30 cm lower, which
is the same trend seen in the MS curves but not as pronounced. The natural gamma curves for the re-
maining cores are not as deep, so this trend could not be traced farther west through the remaining cores.

Ground penetrating radar

Although antennae arrays of 200, 100, and 50 MHz antennas were used to collect GPR data, water from
a recent rain impeded the signal from the 100 and 200 MHz arrays, and only the 50 MHz antennae pro-
duced a GPR profile with clear data. There are three distinctive characteristics in the reflectors of this
profile. Reflectors on the eastern side of the scarp are clear and distinct to a depth nearly twice as deep
as reflectors on the western side of the scarp (Fig. 7). Reflectors at ~9 m are kinked, and reflectors at ~18
m are offset. Reflectors between 9 m and 18 m appear warped or distorted, and this area lies beneath the
scarp at the surface.

time (ns)

position (m)

Figure 7. GPR profile parallel to the trench site acquired with 50 MHz antenna array. Re-
flectors beneatht he scarp differ from reflectors to the east and west, and the area under
the scarp has the morphology of a graben or half-graben.

Electrical Resistivity

The inverted ER profiles for the Wenner and Schlumberger arrays are similar to one another near the
surface, but the Schlumberger profile is more detailed at depth and shows patterns that can be related to
the bedrock surface and possibly sand and clay above bedrock (Fig. 8). The Schlumberger profile shows
a very large downward step in the bedrock surface beneath the scarp. A much smaller downward step is
also apparent in the near-surface sand bed beneath the scarp.
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Seismic Reflection

The ISGS S-wave land streamer system requires paved or gravel roads, so a seismic profile could not be
collected across the scarp. Seismic data were collected perpendicular to the fault on gravel roads to the
north and south of the 2008 trench site (Fig. 5). The northern seismic profile displays offset in the bed-
rock surface in several locations. The offset ranges from 3-4 meters and has horst-and-graben character-
istics (Fig. 9). The surface expression of the fault becomes muted and eventually disappears northward,
but there is offset at the western end of this seismic profile that corresponds to where the Uniontown
Fault would cross the profile if it was projected north.

The southern seismic profile is 200 m longer than the northern profile and includes a slight change in
direction that resulted in a 25 m section of lost data. Despite this gap, the data are excellent and show
offset in the bedrock surface in multiple locations, including a fault complex just to the east of the scarp
(Fig. 10). Reflectors under the scarp appear extremely distorted, and there appears to be a fault at the
base of the scarp, but this could also be an artifact from the small culvert where the road crosses a drain-
age ditch. Seismic profiles collected by the ISGS land streamer in western Kentucky in previous years
produced very high-resolution reflection profiles that showed subsurface details such as cross bedding,
point bars, sediments on lapping an irregular bedrock surface. Windy conditions during seismic acquisi-
tion resulted in significant background noise, preventing the acquisition of such details in these seismic
lines.

Geochronology

Sediments recovered along the coring transect appeared to have been deformed by the same event that
deformed the land surface. Data from nearby oil and gas wells indicate sediments at the trench site are
nearly 40 m thick, so our coring only penetrated ~35% of the total sediment package. Because our cores
were not deep enough to recover sediments deformed by older events, a different approach was em-
ployed to seek evidence for older earthquake events on the Uniontown fault.

Alluvial rivers (such as the Ohio River) that flow unrestricted on thick alluvium are largely unaffected
by bedrock controls and tend to quickly establish equilibrium conditions between erosional and resis-
tant forces (Schumm, 1985). This makes alluvial rivers particularly sensitive to faulting and neotectonic
deformation, because even the most subtle changes in the land surface can alter the gradient, and the
rivers respond to the new conditions in predictable ways (Schumm et al., 2000). These responses include
changes in the longitudinal profiles, abrupt changes in channel morphology, flow diversions, shifting po-
sition in the valley, and changes in sedimentation styles or sedimentation rates (Holbrook and Schumm,
1999; Schumm et al., 2000).

Twenty-five samples for OSL dating were collected from point bar ridges surrounding the Uniontown
Fault to develop a chronology of depositional changes and to see if they could be linked to slip on the
Uniontown fault. An OSL sample that was collected from the sand unit exposed in the bottom of the
2008 trench was also analyzed (STL400).

OSL ages were obtained for all but two of the samples analyzed: samples LORV 02 and LORV 04 did
not contain enough 90-150um sand to measure a luminescence signal. For all other samples, the grains
were bright (had high signal to noise ratios) and had been sufficiently exposed to sunlight to reset the
luminescence signal prior to burial.

OSL ages of deposits surrounding the scarp ranged from 15.8 ka to 1.5 ka (Table 2). To test for strati-
graphic consistency, two samples vertically separated by 20 cm were measured from LORV 21 (A and B)
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lying Quaternary reflectors have minor offset. Green lines represent faults.
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and the deeper sample produced an older age. Ages are also laterally consistent and generally fit with
surrounding geomorphic patterns, and the calibrated radiocarbon ages from the 2008 trench (4,088 £57 )
overlap with the OSL age from the trench (4.86 +0.68).

Discussion

Data from core descriptions, magnetic susceptibility, and gamma logs show that sediments beneath the
trench site mimic the folding that was observed in the 2008 trench. Coring could only penetrate depths
ranging from 9 — 13 m, which is roughly the top third of the total sediment thickness beneath the study
area. No sedimentary layers were identified as deformed by earlier fault movements in the sediment
cores. If sediments were deformed by older slip events on the Uniontown Fault, they are at depths greater
than 10 m.

GPR reflection signatures of sediments beneath the scarp are distinctly different than reflection signa-
tures east and west of the scarp (Fig. 7). Sandy sediments east of the scarp have distinct reflectors to a
depth of 10 m. West of the scarp sediments contain more silt and clay, and reflectors become obscure
below 5 m. Reflectors beneath the scarp are offset such that the region beneatht he scarp looks like a
graben or half graben that is ~10 m wide, and the offset is as shallow as 5 m. This offset was not ap-
parent in the sediment cores, however. It is not clear whether the core spacing of 5 m missed the offset
reflectors, if the offset was not recognized in the cores due to compression, or if the offset reflectors are
an artifact caused by errors during data acquisition or processing.

The Schlumberger ER profile was more detailed than the Wenner ER profile. Sand, clay, and the bed-
rock surface are clearly visible in the Schlumberger profile. Both the bedrock surface and the top of
the upper sand unit step downward beneath the scarp at the surface, but the step at the bedrock surface
is nearly three times as large (Fig. 8). It is plausible that this difference represents multiple slip events
at the bedrock surface and one slip event on the top of the sand. It is also possible that the offset in the
sand and the bedrock were created by the same slip event, with the sand above bedrock accommodating
some of the slip, resulting in less offset near the surface.

Both s-wave seismic reflection profiles show offset in the bedrock surface and in reflectors above bed-
rock, but the offset is much more pronounced in the southern profile (Figs. 9-1). This trend is also re-
flected at the surface: the height of the scarp is ~2 m at its southern end, and the height progressively
decreases northward until it eventually disappears. Initially it was presumed that the northern end of the
scarp was buried by sediment because it was closer to the Ohio River, thereby receiving more overbank
floodplain sediment. However, the seismic reflection data suggests slip was larger on the southern end
of the fault, suggesting the Uniontown fault is part of an accomodation zone. This is consistent with our
initial interpretation that the Uniontown fault is a stepover fault connecting two faults in the Hovey Lake
Fault System.

The southern seismic profile also reveals multiple faults within a narrow zone 200 m east of the fault
scarp. Quaternary reflectors above the fault complex are discontinuous and also appear to be offset, but
there is no evidence of deformation at the surface.

OSL ages around the scarp cluster into four distinctive time intervals: late Pleistocene to early Holocene
(15.8 -8.2 ka), early Holocene (10.1 — 5.4 ka), early to mid-Holocene (8.9 — 3.7 ka), and late Holocene
(2.19 - 1.88 ka) (Table 2). The standard errors range from 200 to 2000 years and many of the ages over-
lap, but four fluvial landforms of different ages can be roughly outlined using the OSL chronology (Fig
11). The outlined landforms only generally coincide with the surface morphology because the region is
still in the active floodplain, but trends are detectable. The late Pleistocene, early Holocene, and mid-



Holocene units were only identified on the eastern side of the scarp. The mid Holocene unit was folded
in the 2008 trench, so the other older units were likely folded as well. The late Holocene unit is lower
in elevation than the older units and is only found on the western side of the fault, which indicates it was
deposited after faulting, so faulting occurred between the deposition of the early and late Holocene units
(5.5-1.5ka).

Conclusions and Future Work

The Uniontown fault is an active fault in the Ohio River floodplain. The surface expression of the scarp

and seismic reflection data indicate offset along the fault increases southward, suggesting the Uniontown
fault is part of a transfer zone that connects the larger mapped faults that lie to the north and south. Sedi-
ments potentially offset by older earthquakes are deeper than 13 m below the surface.

The Uniontown fault has affected the geomorphology of the Ohio River. OSL dating indicates the mod-
ern channel course of the Ohio River around the Uniontown fault was established between 5.5 and 1.5
ka, the same time inteval of recent slip on the Uniontown fault. OSL dating also shows there has been
four phases of fluvial landform development since the late Pleistocene, and these could represent fluvial
adjustments to older paleoearthquakes. Additional OSL dating would help to resolve the timing of these
changes.

Seismic reflection profiles are currently being reprocessed with new algorithms to try to remove noise
and enhance reflectors in the profiles to see if additional trenching targets can be located. Also, the fault
complex revealed in the southern seismic reflection profile showed significant offset in the bedrock sur-
face and overlying reflectors and is an excellent trenching target that should be investigated.

The OSL chronology should be expanded in the field area, including on the western side of the scarp in
southern Indiana, to seek older fluvial landforms and see if they can be linked to earthquake events. Like-
wise, the analysis of sediment cores from Hovey Lake, (located just southwest of the Uniontown fault),
could identify anomalous sedimentation changes caused by faulting.
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Appendix A

Core Descriptions



Borehole 11-001b
Latitude: 37.859436°
Longitud: -87.893988°

Drive # Intenval From To Lithology Munsell Color Comments
(meters)  (meters) (meters)
1 0—1.95 0 -0.29 silty clay loam 10YR 3/3 dark brown many roots and organics, weak subangular blocky to
granular structure
1 0—1.25 -0.29 -0.39 silt loam 10YR 4/2  dark grayish brown ?tijnguj?ems and organics, subangular blocky
1 0—1.25 -0.39 -1.24 silty clay loam 10YR 4/4 dark yellowish brown few to common roots, prismatic and SBK structure
2 125—25 -1.25 -1.75 silty clay loam 10YR 4/4 dark yellowish brown few Mn stains, 2SBK structure
2 1.25—25 -1.75 -1.98 silty clay loam 10YR 4/4 dark yellowish brown many 7.5 YR 5/6 Mn stains and accumulations
2 1.25—25 -1.98 -2.5 silty clay loam 10YR 4/4 dark yellowish brown many Mn and Fe stains
3 25—3.75 -2.5 -2.7 loam 10YR 4/4 dark yellowish brown loam to sandy loam, few Mn stains
3 25—3.75 -2.7 -3.46 sandy loam 10YR 4/4 dark yellowish brown sandy loam, few Mn stains
3 25—3.75 -3.46 -3.75 loamy sand 10YR 4/4 dark yellowish brown loamy fine sand, Mn-Fe stains common
4 3.75—5 -3.75 -3.83 clay loam 5Y 4/1 dark gray thin clay bed
4 3.75—5 -3.83 -4.61 loamy sand 10YR 4/4 dark yellowish brown lsO:rr[T:(/j fine sand to a fine sand, massive and well
4 3.75—5 -4.61 -4.95 loamy sand 10YR 4/4 dark yellowish brown loamy fine sand with clay loam laminations
5 5—6.25 -5 -5 intenal is missing 0 intenal is missing interval is missing
6 625—75 -625 7.5 clay 2.5Y 42 dark grayish brown G/ {0 clay loam with a few fine sand beds
throughout
7 7.5—8.75 -7.5 -8.25 clay 5Y 4/1 dark gray clay with fine sand beds throughout interval
7 7.5—8.75 -8.25 -8.6 sandy clay 10YR 4/4 dark yellowish brown sandy clay wih fine sand laminae; Paleosol?
7 7.5—8.75 -8.6 -8.75 coarse sand 10YR 5/4  vyellowish brown  coarse to medium, poorly-sorted sand
8 8.75 —9.75 -8.75 -9.75 coarse sand 10YR 5/4 yellowish brown  coarse, poorly-sorted sand




Borehole id:11-002
Latitude: 37.859435°

Longitude: -87.894046°

Drive #

[620Ke) ]

[e2BNe>REe)BNe))

N NN NN

10
10

Interval
(meters)

0—1.25

0—1.25

1.25—25

1.25—25

25—3.75
25—3.75

25—3.75

3.75—3.85

3.85—5
3.85—5
3.85—5

5—6.25
5—6.25
5—6.25
5—6.25
6.25— 7.5
6.25— 7.5

6.25— 7.5
6.25— 7.5
6.25— 7.5

7.5—8.75

8.75 — 10

10 — 10.72
10 —10.72

From

(meters) (meters)

0

-0.28

-1.25

-1.49

-3.75

-3.85
-4.5
-4.6

5.1
-5.28
5.7
-6.25
-6.33

-6.42

-8.75

-10
-10.5

To

-0.28

-1.12

-1.49

-3.75

-3.85

-4.5
-4.6

5.1
-5.28
5.7
-6.05

-6.33
-6.42
-6.6

-7.35

-8.75

-10

-10.5
-10.72

Lithology
silty clay loam

silty clay loam

silty clay loam

LOST

clay loam
loamy sand

fine sand

LOST

fine sand
medium sand
sandy clay

sandy loam
loam
clay loam
clay loam
clay loam

heaw clay loam

clay loam
clay loam
clay loam

coarse sand

coarse sand

coarse sand

coarse sand

Munsell

10YR 4/2 dark grayish brown

10YR 3/3

10YR 3/3

LOST

10YR 4/3

10YR 4/3

10YR 4/3

LOST

10YR 4/3
10YR 4/4
10YR 4/3

10YR 4/2
2.5Y 4/2
5Y 4/1
5Y 4/1
5Y 4/1
5Y 4/1

5Y 4/1
5Y 4/1
5Y 4/1

10YR 5/4

10YR 5/4

10YR 5/4
10YR 5/4

Color

dark brown

dark brown

LOST

brown

brown

brown

LOST

brown

dark yellowish brown

brown

dark grayish brown
dark grayish brown

dark gray
dark gray
dark gray
dark gray

dark gray
dark gray
dark gray

yellowish brown

yellowish brown

yellowish brown

vellowish brown

Comments

many roots, very weak granular structure to
structureless Ap (plow zone?)

few Mn stains, some fine organic flecks throughout

cutting shoe plugged, pushed through lower interval
without coring (nailed through)

LOST

light clay, borderline silty clay loam

moderately sorted fine to medium sand

LOST, piston rode up before core interval reached;
contaminated so interval was discarded

well sorted

well sorted, few Mn stains
many Mn stains and fine concretions

interbedded sands and clay

few mm scale fine sand laminae

mm scale fine sand laminae throughout interval
mm scale fine sand laminae throughout interval
mm scale fine sand laminae throughout interval

mm scale fine sand laminae throughout interval
mm scale fine sand laminae throughout interval

moderately sorted

moderately sorted

moderately sorted

poorly sorted pebble sand. Refusal on pebble sand




Borehole id: 11-003
Latitude: 37.859436°
Longitude: -87.894107°

Drive # Intenval From To Lithology Munsell Color Comments
(meters)  (meters) (meters)
1 0—1.25 0 -0.12 silty clay loam  10YR 4/2 dark grayish brown ?oer‘wr:e); foots, single grain (structureless, Ap plow
1 0—1.25 -0.12 -0.96 silty clay loam 10YR 4/2 dark grayish brown rare Mn stains
2 1.25—25 -1.25 -1.84 silty clay loam  10YR 4/3 brown massive (no structure), few Mn stains
2 1.25—25 -1.84 -2.3 loamy sand 10YR 4/3 brown
2 1.25—25 -2.3 -2.5 medium sand 10YR 4/4 dark yellowish brown moderately sorted

3 25—3.75 -2.5 -2.95 medium sand 10YR 4/4 dark yellowish brown moderately sorted

3 25—375 -2.95 -3.28 loamy sand 10YR 4/4 dark yellowish brown common Mn stins and redoximorphic coloring
3 25—375 -3.28 -3.7 fine sand 10YR 4/4 dark yellowish brown well sorted

4 3.75—5 -3.75 -4.24 fine sand 10YR 4/4 dark yellowish brown well sorted

4 3.75—5 -4.24 -4.31 loamy sand 10YR 3/3 dark brown many Mn stains and concretions

4 3.75—5 -4.31 -4.55 silty clay loam 10YR 4/3 brown Mn concretions common

4 3.75—5 -4.55 -4.67 sandy loam 2.5Y 4/3 olive brown

4 3.75—5 -4.67 -4.9 silty clay loam 2.5Y 4/3 olive brown

5 5—6.25 -5 -5.08 fine sand 10YR 4/3 brown

5 5—6.25 -5.08 -6.18 clay loam 2.5Y 4/1 dark gray few mm scale fine sand laminae

6 6.25—75 -6.25 -7.3 clay loam 5Y 4/1 dark gray cm scale fine sand beds throughout interval

6 6.25—7.5 -7.3 -7.4 loam 10YR 4/6 dark yellowish brown many Mn concretions; PALEOSOL

7 7.5—8.75 -7.5 -7.72 medium sand 10YR 4/4 dark yellowish brown moderately sorted

7 7.5—875 -7.94 -8.3 coarse sand 10YR5/6  yellowish brown  moderately sorted coarse to medium sand

7 7.5—8.75 -8.3 -8.7 coarse sand 10YR5/6  yellowish brown  poorly sorted coarse sand with pebbles

8 9—10 -9 -10 coarse sand 10YR 5/6 yellowish brown  poorly sorted coarse sand with pebbles

9 10—11 -10 -10.85 coarse sand 10YR 5/6  yellowish brown Sggg?gorted coarse to \ery coarse sand with
9 10—11 -10.85 -11  coarse pebble sand 10YR 5/6 yellowish brown S?;Vg sorted coarse pebble sand to sandy pebble

10 11 —12.25 -11 -12.25 medium sand 2.5Y 5/3 light olive brown  moderately sorted

11 12.25-13.5 -12.25 -12.89 medium sand 2.5Y 5/3 light olive brown  moderately sorted
coarsening downward poorly sorted coarse pebble

11 12.25-13.5 -12.89 -13.5 coarse pebble sand 2.5Y 5/3 light olive brown sand




Borehole id: 11-004
Latitude: 37.859439°

Longitude: -87.894169°

Drive #

BB S DAD

ol

Interval
(meters)

0—1.25

0—1.25

1.25—25
1.25—25
1.25—25

1.25—25

25—3.75
25—3.75

25—3.75

3.75—5
3.75—5
3.75—5
3.75—5
3.75—5

5—6.25
5—6.25
6.25—7.5
6.25—7.5

6.25—7.5

7.5—8.25
7.5—8.25

7.5—8.25

8.25—9.9

10 —11.12
10 —11.12

10 —11.12

From

0

-0.32

-1.25

-1.45

-1.56

-1.75

-3.75
-4.33

-4.42
-4.47

-5.97

-6.25

-6.82

-7.16

-8.25

-10

-10.6

-10.8

To

(meters) (meters)

-0.32

-0.95

-1.45

-1.56

-1.75

-2.35

-2.65

-10.6

-10.8

-11.15

Lithology

silt loam

silty clay loam

silty clay loam
clay loam
loam

medium sand

medium sand
silty clay

fine sand

fine sand
loam
sandy loam
fine sand
clay

clay
medium sand
clay loam
silt loam

medium sand

medium sand
fine sand

clay

coarse sand

medium sand
coarse sand

sandy grawel

Munsell

10YR 3/2

10 YR 4/3

10 YR 4/3

10 YR 4/3

10 YR 4/3

10 YR 4/3

2.5Y 4/3

5Y 4/2

2.5Y 4/3

10YR 4/3
10YR 4/3
10YR 4/3
10YR 4/3
5Y 4/2

5Y 4/1

10YR 4/4 dark yellowish brown

5Y 4/1

10YR 4/4 dark yellowish brown

10YR 4/4 dark yellowish brown

10YR 4/3

5Y 4/1

5Y 4/1

2.5Y 4/3

2.5Y 4/2

2.5Y 4/2

2.5Y 4/2

Color

very dark grayish

brown

brown

brown
brown
brown

brown

olive brown
olive gray

olive brown

brown
brown
brown
brown
olive gray

dark gray

dark gray

brown
dark gray

dark gray

olive brown

dark grayish brown
dark grayish brown

dark grayish brown

Comments

many roots and organics, weak subangular blocky
structure

common Mn stains, burrows, very weak 1SBK
structure (weak subangular blocky)

massive to granular (almost structureless!?) few Mn
stains

clay loam to silty clay loam, micaceous

moderately sorted medium sand

moderately to poorly sorted medium to fine sand

well sorted fine sand

well sorted fine sand, Mn stains common

few Mn stains

clay to silty clay, massive

clay to clay loam with fine sand laminae throughout
intenval

sharp contact

clay to clay loam with fine sand laminae throughout
interval

many sand laminae, many Mn stains

well sorted

moderately sorted medium sand

coarse pebble sand, poorly sorted

moderately to poorly sorted medium sand
coarse pebble sand, poorly sorted

poorly sorted sandy pebble gravel. Refusal on gravel




Borehole id: 12-002
Latitude: 37.859436°

Longitude: -87.894222°

Drive # Interval From To Lithology Munsell Color Comments
(meters)  (meters) (meters)

1 0—15 0 0.3 silt loam 10 YR 4/3 brown silt loam to silty clay loam, weak fine subangular
blocky structure, many roots

1  0—15 03 -086 sitloam 10 YR 4/3 brown silt loam to silty clay loam, very weak fine
subangular blocky structure, many roots

1 0—15 -0.86 1.48 silty clay loam 10 YR 4/3 brown fine subahgulgt blocky structure, better developed
than previous interval

2 15—3 -1.5 -1.69 silt loam 10YR 4/4 dark yellowish brown mica flakes visible, no acid reaction

2 15—3 -1.69 -2 sandy clay loam 10YR 4/3 brown

2 1.5—3 -2 2.1 loamy sand 10YR 4/3 brown

2 1.5—3 2.1 -2.9 fine sand 10YR 4/4 dark yellowish brown

3 3—4.42 -3 -3.19 fine to med sand 10YR 4/4 dark yellowish brown

3 3 —4.42 -3.19 -3.25 loamy sand 10YR 4/4 dark yellowish brown few Mn concretions

3 3—4.42 -3.25 -3.3 sandy loam 10YR 5/2 grayish brown

3 3—4.42 -3.3 -3.44 fine to med sand 10YR 4/4 dark yellowish brown

3 3—4.42 -3.44 -3.62 silt loam 10YR 4/3 brown many Mn concretions from -3.48 -3.62 interval

3 3—4.42 -3.62 -3.72 sandy loam 10YR 4/3 brown

3 3—4.42 -3.72 -3.8 loamy sand 10YR 4/3 brown

3 3—4.42 -3.8 -3.92 medium sand 10YR 4/4 dark yellowish brown moderately sorted

3 3—4.42 -3.92 -3.99 sandy clay 10YR 5/3 brown

3 3—4.42 -3.99 -4.05 medium sand 10YR 3/4 dark yellowish brown moderately sorted

4 4.5 —5.82 -4.5 -4.62 medium sand 10YR 4/4 dark yellowish brown well sorted

4 45—582 -4.62 -4.63 silty clay 2.5Y 5/2 grayish brown

4 45—582 -4.63 -4.64 medium sand 10YR 4/4 dark yellowish brown well sorted

4 45—582 -4.64 -4.65 fine sand 10YR 4/4 dark yellowish brown well sorted

4 45—582 -4.65 -4.94 clay 5Y 4/1 dark gray massive

4 45—582 -4.94 -5.12 clay loam 5Y 4/1 dark gray

4 45—582 -512 -5.22 clay 5Y 4/1 dark gray

4 45—582 -522 -5.3 clay loam 5Y 4/1 dark gray

4 45 —5.82 -5.3 -5.4 clay loam 5Y 4/1 dark gray fine sand laminae through intenal

4 45 —5.82 -5.4 -5.45 loamy sand 5Y 4/2 olive gray

4 45—582 -545 -5.51 clay loam 5Y 4/1 dark gray

4 45—582 551 5.7 silty clay loam 5Y 4/1 dark gray

5 582 —7 -5.82 -5.88 fine sand 5Y 4/2 olive gray

5 582 —7 -5.88 -6.01 silty clay loam 5Y 4/1 dark gray fine sand laminae throughout interval

5 5807 6.01 6.39 clay 5Y 4/1 dark gray ﬁne sand laminae and a few fine organics throughout
interval

. fine sand laminae and a few fine organics throughout

5 582—7 | 639 | 652 silty clay loam Sy 4/1 dark gray interval, (2.5y 4/3 olive brown) at base of interval

5 582 —7 -6.52 -6.62 silty clay loam 2.5Y 4/3 olive brown many Mn stains

5 582 —7 -6.62 -6.8 medium sand 7.5YR 4/4 brown many Mn stains and concretions

6 7—8.25 -7 -7.8 medium sand 25Y 4/4 olive brown moderately sorted

6 7—8.25 -7.8 -8.25 coarse sand 25Y 4/4 olive brown moderately to poorly sorted

7 8.25—9 -8.25 -8.9 coarse sand 25Y 4/4 olive brown poorly sorted

7 8.25—9 -8.9 -9 sandy pebble gravel 2.5Y 4/4 olive brown poorly sorted




Borehole id:12-003
Latitude: 37.859431°
Longitud -87.894307°

Drive # Intenal From To Lithology Munsell Color Comments
(meters)  (meters) (meters)

1 0—15 0 -0.25 silty clay loam 10YR 4/2 dark grayish brown few fine Mn stains, weak subangular blocky
structure, many roots

1 0—15 -0.25 -1.25 silty clay loam 10YR 4/3 brown few fine Mn concretions

2 1.5—3 -1.5 -1.58 clay 2.5Y 4/2  dark grayish brown

2 15—3 -1.58 -1.87 sandy clay 2.5Y 4/2  dark grayish brown has 7.5 YR 4/6 Fe stains and is slightly mottled

2 15—3 -1.87 -2.13 sandy loam 10YR 4/4 dark yellowish brown mottled with 2.5Y 4/2 reduced zones

2 1.5—3 -2.13 -2.26 loamy sand 10YR 4/4 dark yellowish brown

2 1.5—3 -2.26 -2.42 silty clay 2.5Y 4/2  dark grayish brown few organics

2 15—3 -2.42 -2.61 silty clay 2.5Y 4/2  dark grayish brown bioturbated, PALEOSOL

3 3—45 -3 -3.5 silty clay loam 10YR 4/2 dark grayish brown burrows, orgaincs, few Mn stains

3 3—45 -3.5 -3.65 silty clay loam 2.5Y 4/2  dark grayish brown burrows, orgaincs, few Mn stains

3 3—45 -3.65 -3.98 silty clay loam 2.5Y 4/2  dark grayish brown

3 3—45 -3.98 -4.18 silty clay loam 2.5Y 4/2  dark grayish brown Mn stains common

4 45—5.25 -4.5 -4.84 clay 5Y 4/1 dark gray

4 45—525 -4.84 -4.92 fine sand 5Y 4/3 olie moderately to well sorted micaceous sand
interval has a 2 cm thick olive (5Y 4/3) fine sand

4 45—525 -4.92 -5.54 | 5Y 4/1 dark

clay arcgray sand bed @-5.22 m

5 5757 5.75 6.19 clay 5y 4/1 dark gray |nterbeddeq clay and mm scale fine sand beds
throughout interval

0 575_ 7 6.19 6.3 clay loam 5v 4/1 dark gray mterbeddeq clay and mm scale fine sand beds
throughout interval

0 575 __ 7 6.3 6.58 loam 10YR 4/3 brown mottled, has sand laminae, Mn stains common,

' ' ' PALEOSOL?

0 575 —7 -6.58 -6.89 medium sand 10YR 4/4 dark yellowish brown moderately sorted

6 7—8.25 -7 -8.25 medium sand 10YR 4/4 dark yellowish brown moderately sorted

7 8.25—9 -8.25 -9 medium sand 10YR 4/4 dark yellowish brown moderately sorted

8 9—10 -9 -10 coarse sand 10YR 4/4 dark yellowish brown moderately sorted




Borehole id: 12-004
Latitude: 37.859443° Longitude: -87.894455

Drive # Intenal From To Lithology Munsell Color Comments
(meters)  (meters) (meters)
. dark ish
1 0.0—0.91 0 -0.15 Silt loam 10YR 4/2 very bigvﬁlrayls weak subangular blocky structure, many roots
1 00—091 -0.15 -0.64 Silt loam 25Y 3/1  verydarkgray  weak subangular blocky structure, many roots
. granular structure, laminae of coarser silt

1 0.0—0.91 -0.64 0.91 silty clay loam  2.5Y 3/1  very dark gray throughtout interval

2 091—183 -091 -1.18 silty clay 2.5Y 4/3 olive brown wood fragment at -1.18 m (root)

2 091—183 -1.18 -1.65 silty clay 2.5Y 4/3 olive brown many Mn stains

3 183—274 -1.83 -1.96 silty clay 2.5Y 4/3 olive brown

3 183—274 -196  -2.56 clay 2.5Y 4/3 olive brown many Mn-Fe stains and concretions

3 183—274 -1.96 -2.05 clay 5Y 4/2 olive gray very few Mn stains

3 183—274 -205 -214 clay 2.5Y 4/2 dark grayish brown few to (':ommon Mn and Fe stains and small
concretions

4 274—366 -274 -2.83 clay 2.5Y 4/3 olive brown massive, no Mn or FE stains

4 274—366 -283 -3.14 silty clay 2.5Y 4/3 olive brown few Mn stains

4 274—366 314  -356 clay 5y 4/2 olive gray few Mn stains, massive, roots from -.3.4 to -3.14 m;
paleosol?

5 366—457 -366 -3.95 silty clay 2.5Y 4/3 olive brown

5 366—457 -39 -412 clay 5Y 4/2 olive gray some organic flecks

5 366—457 -412 -4.28 silty clay loam  2.5Y 4/3 olive brown few Mn stains

6 457—549 -457 -4.69 clay 5Y 4/2 olive gray

6 457—549 -469 -498 clay loam 2.5Y 4/3 olive brown few Mn stains

6 457—549 -4.98 -5.4 sandy clay loam  5Y 4/3 olive

7 549 —64 -549 -5.77 sandy loam 2.5Y 4/3 olive brown

7 549 —64 -577 -5.94 sandy loam 2.5Y 4/3 olive brown

7 549—64 -594 -598 loam 2.5Y 4/3 olive brown Mn stains common

7 549—64 -598 -6.02 loam 2.5Y 4/3 olive brown Mn stains common

7 549—64 -6.02 -6.09 clay loam 2.5Y 4/3 olive brown Mn stains common

7 549—64 -609 -6.12 loamy sand 2.5Y 4/3 olive brown

7 549—64 -612 -6.16 clay loam 2.5Y 4/3 olive brown Mn concretions

7 549 —64 -6.16 -6.36  sandy clay loam  2.5Y 4/3 olive brown

8 6.4—732 -64 -6.8 loamy sand 2.5Y 4/3 olive brown clay laminae at -6.62 and -6.70 m

8 64—732 -6.8 -7.12 loamy sand 2.5Y 4/2  dark grayish brown clay laminae at-7.86 and -7.02 m

8 64—732 -712 -7.33 sand 10Y 4/1 dark greenish gray moderately sorted fine- to medium sand

9 7.32—8.23 -732 -71.37 sandy loam 10Y 4/1 dark greenish gray = sandy loam with very fine clay laminae2.5Y 4/3

9 7.32—8.23 -7.37 -7.38 clay 5Y 4/1 dark gray

9 7.32—8.23 -7.38 -7.42 sandy loam 10YR 4/1 dark greenish gray = sandy loam with very fine clay laminae

9 7.32—823 -7.42 -7.55 sandy loam 5Y 4/1 dark gray fine sandy loam (medium sand)

9 7.32—8.23 -7.55 -7.68 sand 5Y 4/1 dark gray well sorted fine sand

9 7.32—8.23 -7.68 -7.87 sand 5Y 4/1 dark gray interbedded 5Y 4/1 fine sand and clay

9 7.32—8.23 -7.87 -7.96 loamy sand 5Y 4/1 dark gray loamy sand; organics at -7.91

9 7.32—8.23 -7.96  -8.05 clay loam 10YR 3/1  very dark gray

9 7.32—8.23 -8.05 -8.11 sand 10YR 3/1  very dark gray
moderately sorted , medium to fine sand with clay

10 8.23—9.14 -8.23 -9.05 sand 10YR 3/1  verydarkgray laminae at -8.26, -8.30, -8.38, -8.56 to -8.60, -8.76, -
8.99 t0 -9.01

11 823—9.14 -914  -9.28 sandy clay 10YR 3/1  very dark gray

11 823—9.14 -9.28 -9.36 sand 5Y 4/1 dark gray poorly sorted fine to medium sand

11 823—914 -936 -9.66 sand 25v 43 olive brown  POOrly sorted, coarse pebble sand to fine sandy

pebble gravel




Borehole id:12-005
Latitude: 37.859436°
Longitud -87.893988°

Drive # Interval
(meters)

1 0—1

1 0—1

1 0—1
2 1—1.91

3 1.91—2.83

3 191 —2.83

3 1.91 —2.83

4 2.83 —3.74

5 3.74 — 4.65

5 3.74 — 4.65

5 3.74 — 4.65

5 3.74 — 4.65

From

(meters) (meters)

0

-0.18
-0.3

-1

-1.91

-2.11

-2.52

-2.83

-3.74

-3.84

-4.15

-4.49

To

-0.18

-0.3
-0.9

-1.91

-2.11

-2.52

-2.83

-3.74

-3.84

-4.15

-4.49

-4.65

Lithology

silty clay loam

silty clay loam
silty clay loam

silty clay loam

silty clay loam
light clay loam

sandy clay loam

LOST

loamy fine sand
fine sand
coarse sand

loamy sand

Munsell

10YR 4/2

10YR 4/2
10YR 4/3

10YR 4/3

10YR 4/3

10YR 4/3

10YR 4/3

LOST

10YR 4/4

10YR 4/4

10 YR 5/6

10YR 4/4

Color

dark grayish brown

dark grayish brown
brown

brown

brown
brown

brown

LOST

dark yellowish brown
dark yellowish brown
yellowish brown

dark yellowish brown

Comments

many roots and organics, very weak subangular
blocky structure (1SBK)

granular structure, few Mn stains

Mn stains common

reoximorphic colors, burrows, many Mn stains
(PALEOSOL?)

burrow filled with 2.5Y 4/3 clay

few Mn stains

LOST

few Mn stains

moderately to well sorted




Borehole id:12-007
Latitude: 37.859435°
Longitud -87.893930°

Drive # Intenval From To Lithology Munsell Color Comments
(meters)  (meters) (meters)

1 0—14 0 -0.3 silt loam 10YR 4/2 dark grayish brown many roots, single grain to structureless, plow zone

1 0—14 -0.3 -1.25 silty clay loam 10YR 4/3 brown many roots and organic matter, 1SBK structure

2 1.4 —275 -1.4 -1.77 silty clay loam  10YR 4/3 brown few Mn stains

2 1.4—275 -2.8 -4.15 silty clay loam 10YR 4/3 brown MN concretions and stains common

2 1.4—275 -2.8 -4.15 silty clay loam 10YR 4/3 brown few Mn stains

2 1.4 —275 -2.2 -2.55 light clay loam 10YR 4/3 brown Mn stains rare

3 2.75—4 -2.75 -3.55 loam 10YR 4/3 brown

3 275 —4 -3.55 -3.95 sandy loam 10YR 4/3 brown

4 4 —5.25 -4 -4.33 loamy sand 10YR 4/3 brown

4 4 —5.25 -4.33 -4.8 fine sand 10YR 4/3 brown

4 4 —5.25 -4.8 -5.25 loamy fine sand  10YR 4/3 brown

5 535 —6.75 -5.35 -6.15 silty clay 2.5Y 4/2  dark grayish brown few fine sand laminae

5 535—675 615 -6.64 clayloam  2.5Y 412 dark grayish brown [3T1aied WIth mm seale fine sand throughout

6 675—815 675 -7.75 clay loam 5Y 4/1 dark gray ~ arnated vith mm scale fine sand throughout
laminated with mm scale fine sand throughout

6 6.75—8.15 -7.75 -8.1 clay loam 10YR 4/6 dark yellowish brown interval, burrowed? and Mn concretions
(PALEOSOL)

7 8.15—9.5 -8.15 -8.33 medium sand 10YR 4/4 dark yellowish brown well sorted medium sand

7 8.15—9.5 -8.33 -8.38 clay loam 2.5Y 4/3 olive brown

7 8.15—9.5 -8.38 -9.29 coarse sand 10YR 4/4 dark yellowish brown moderately sorted, refusal on coarse sand




