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Geologic History of the Bedrock Surface

The bedrock surface is the top of the lithified Paleozoic rock that underlies the generally unlithified
Quaternary (glacial and postglacial) sediments and soil. The prominent features of this mostly buried
surface are large bedrock valleys flanked by uplands. The topography of this surface was formed mostly

by the processes of glacial and fluvial erosion during the Quaternary Period. Similar present-day processes
occur in regions where the bedrock is at or near the surface, and where continental glaciers are present
(e.g., Greenland). Exactly when this period of erosion occurred is not precisely known, but it could have
begun as early as the end of the Cretaceous Period. The timing of the incision of the Wabash River drainage
and development of its associated topography also is uncertain, but it is likely that a smaller version of

the present-day Wabash River existed in southern Indiana prior to the onset of glaciation (Wayne 1952,
Thornbury 1958). The effect of early glaciations in the Vincennes area is unknown, due to the paucity

of glacial deposits older than those of the Illinois Episode—the next to last glaciation (Thornbury 1958).
Glacial deposits of the Illinois Episode, however, almost entirely covered the Wabash River drainage (Gray
and others 1970). During the subsequent Sangamon interglacial episode, the Illinoian till plain was eroded
as the Wabash River drainage re-established itself, often above pre-existing buried valleys. In the Vincennes
area today, a thin veneer of till (composed of diamicton, an unsorted and nonstratified mixture of clay, silt,
sand, and rock clasts) is present only on the upland areas. The Wabash River valley during the Sangamon
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Figure 1 Map of the quadrangle showing a hypothetical landscape of uplands and lowlands prior to Wiscon-
sin Episode glaciation. Present-day, isolated bedrock uplands (indicated by closed contour lines) were likely
once contiguous with the adjacent uplands on the east side of the Wabash River Valley. Wisconsin Episode
glacial outwash filled the valley to the level where floodwaters were able to flow across divides, eroding
drainage channels on the upland spurs, and creating the isolated hills (Fidlar 1936).

Episode was probably narrower and the adjacent uplands were more extensive compared to the modern
landscape (fig. 1). During the most recent glaciation (Wisconsin Episode), glacial ice did not reach as far
south as the Vincennes area, but large amounts of outwash (sediments composed mostly of sand and gravel
and transported by glacial meltwaters) were carried downstream from the glacier. Most of the outwash

was deposited within the Wabash River valley, filling the valley to an elevation several tens of feet above
the present-day flood plain (Shaver 1979). The Wabash River responded to this large influx of sediments
by shifting to a broader, shallower braided stream system composed of many interlacing channels. Due

to the elevated level of the valley floor, floodstage meltwaters were able to flow over drainage divides on
upland spurs that jutted out into the valley (fig. 1). Continuous flooding and erosion of the bedrock in these
narrow channels created isolated upland remnants (Fidlar 1936), such as Bunker Hill and Robeson Hills.
The shifting of the Embarras River from its deeply incised paleo-valley southwest to its modern course (fig.
1) probably occurred during this time. As the glacial ice continued to recede to the north and the influx of
outwash sediments decreased, the river evolved into a meandering system and began to erode the valley-fill
sediments. About 14,000 radiocarbon years ago (Bleuer and Fraser 1981), Glacial Lake Maumee (ancestral
Lake Erie) catastrophically drained and flood waters scoured the Wabash River Valley, eroding further into
the valley-fill sediments and, in some places, down to the bedrock. Since that time the bedrock surface

in the Vincennes Quadrangle has remained virtually unchanged, except for the few small areas where the
glacial drift is absent and bedrock is being eroded.

Map Use

This map is useful for delineating buried bedrock valleys where sand and gravel deposits commonly
comprise very productive aquifers and for defining flow patterns and recharge/discharge pathways of
these aquifers. It is a useful predictive guide for drilling operations, construction and engineering projects,
geophysical surveys, and as a base map from which geological units and bedrock structures can be
delineated. The bedrock surface is the lower limiting surface that can be integrated into 3-dimensional
models of the overlying Quaternary sediment.

Mapping Methods

This map is based on data derived from field mapping and well records at the geologic records libraries of
the Illinois State Geologic Survey (Champaign, IL) and of the Indiana Geological Survey (Bloomington,
IN). The types of wells used included water, petroleum, coal, engineering, and stratigraphic borings.
Locations and bedrock elevations were entered into a spreadsheet, and from this a grid of the bedrock
surface was created, with a cell size of about 328 X 328 feet, and contoured using Dynamic Graphics’
EarthVision (EV) software. The contours were manually edited using EV’s graphic editor to produce a
more geologically realistic topographic map of the bedrock surface. Environmental Systems Research
Institute’s Arc/Info software was used for final map revisions.

Data Distribution

The distribution of the data (well locations and outcrop examination sites) is shown in figure 2. The 1000-
foot-wide buffer contours surrounding the data points indicate a qualitative measure of the reliability of the
elevation of the bedrock surface extrapolated beyond the well and outcrop sites. The bedrock topography
in areas having a higher density of data is less speculative than the topography in areas with little data. For
example, elevations within the 1000-foot buffers should be more reliable than those within the 4000- to
5000-foot buffers. Users of this map also should be aware that the accuracy of the lithological data in the

well records used for this project is variable.
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Figure 2 Data distribution map showing subsurface and outcrop data used to construct the bedrock
topography map. Data points are buffered by 1000-foot wide contours.
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