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DISCLAIMER

The information contained herein has not been reviewed for technical accuracy and conformity with current
ODNR Division of Geological Survey standards for published or open-file materials. The ODNR Division of
Geological Survey does not guarantee this information to be free from errors, omissions, or inaccuracies and
disclaims any responsibility or liability for interpretations or decisions based thereon.

Cover image: At the top of the photo is the massive and unfractured Cedarville Dolomite. Below, a spring flows from the blocky and highly fractured
Springfield Dolomite.

Recommended citation: Aden, D.J., with GIS and cartography by Martin, D.R., 2012, Karst of Springfield, Ohio: Columbus, Ohio Department of Natural
Resources, Division of Geological Survey Open-File Report 2012-2, 3 p., 25 maps..



Karst of Springfield, Ohio

Douglas J. Aden, with GIS and cartography by Dean R. Martin

Introduction

Karst terrain forms by dissolution of carbonate
rocks, such as limestone or dolomite, or evaporites,
such as gypsum or salt, and is characterized by
features including sinkholes, disappearing streams,
caves, and springs. Sinkholes are enclosed depressions
that do not usually hold water; they often have a
“throat” or opening at the bottom where they drain to
the subsurface. When a stream flows into a sinkhole,
it is known as a disappearing stream or losing stream.
Water flowing into the ground can cause solution
enlargement of natural fractures in the rock and these
fractures eventually can grow into caves. In Ohio, a
cave is defined as “...a naturally occurring void, cavity,
recess, or system of interconnecting passages beneath
the surface of the earth or within a cliff or ledge...”
(State of Ohio, 1989).

The many passageways formed in karst terrain
allow for high connectivity between the land surface
and the water table. These passageways permit
water to bypass soil and rock layers that filter out
contaminants. Consequently, when compounds such as
fertilizers, pesticides, and waste enter sinkholes, they
are rapidly transported to the water table and quickly
pollute water wells, streams, and rivers. When water
exits these solutional features, a spring is formed.
Such springs enable release of these contaminants
at the surface. These different features may pose
infrastructure complications: roads, utilities, houses,
and other facilities built in karst areas are at risk of
subsidence, collapse, or other damage.

In order to provide a reference for future planning
on both the local and regional scale, this map book
identifying the known and suspected karst areas of
Springfield, Ohio, has been produced.

Previous Work

Karst areas have been studied in Ohio for many
years. In the 1980s and 1990s, karst was researched
for the proposed Superconducting Super Collider
and mapped statewide to determine areas suitable

for storage of low-level nuclear byproducts. Ohio’s
preliminary map of karst features (Pavey and others,
1999) was completed in 1997 and released in 1999;

it since has been updated with new data in 2002,
2004, and 2007 and soon will be updated again. In the
spring of 2008, severe karst-related flooding occurred
in Bellevue and initiated increased concern regarding
Ohio’s geohazards (Raab and others, 2009). In 2011,
karst was mapped in the rapidly developing Delaware
County region (Aden and others, 2011). Finally, from
late 2011 to 2012 karst areas were mapped in the
Springfield and Donnelsville 7.5-minute quadrangles
using methods that were refined in the Delaware
County region, and new features were added to those
provided by an Ohio Environmental Protection Agency
study (Raymond and McGinnis, 2007).

Methodology

To locate sinkholes, a digital elevation map (DEM)
generated from LiDAR (Light Detection and Ranging)
data was used to create a map layer that identified low,
enclosed areas. To locate potential sinkholes, these
low spots were cross referenced with known karst
points, bedrock geology, aerial photography of multiple
sources and ages, soil maps, drift thickness maps, and
water well logs. Suspect locations were then visited in
the field, evaluated, and photographed. Through this
process many of the LiDAR returns were found not to
be sinkholes; features such as building foundations,
broken field tiles, steep-walled streams, and road
culverts often produced enclosed areas similar in shape
to sinkholes. Many of these misleading features were
eliminated remotely using both 6-inches-per-pixel
aerial photography and experience from past field
verification. However, many points remained that could
not be distinguished remotely and these were visited in
the field.

Results

The resulting karst feature set was overlain on four
different geologic data sets to show how the features



are related to the local geology. The first of these is the
land surface map (p. 4), which shows the 96 two-km?
tiles that form the project area overlain on the DEM of
the land surface. This map shows that in Springfield
karst features often occur near a break in slope.

Tiles outlined in red contain the karst features
identified throughout the project area. No karst was
identified in black-outlined tiles. In total there are 112
karst features, including 32 springs, in 22 tiles. On the
top left of each aerial imagery page (p. 8-28) is a Tile
Number that references the corresponding numbered
tile on the four overlay maps.

There are four types of karst features identified on
each map:

+ Red circles indicate field-verified features, i.e.,
those that have been visited in the field and
confirmed as karst.

¢ Orange circles indicate sites that were field visited
but could not be verified at the time; for example
a suspicious depression that is flooded or that
lacks an active sink throat and cannot be clearly
classified.

¢ Yellow circles represent areas with suspect
characteristics, such as a distinct LIDAR
depression, but where access to the property could
not be gained.

¢ Blue squares represent springs where water was
found flowing from the subsurface.

The next overlay map is the Bedrock Geology
map (p. 5). This map shows that the karst features
are restricted primarily to the dolomites, one of
the main rock types that forms solutional cavities.
Eighty of the 112 points are within the Silurian-age
Cedarville, Springfield, & Euphemia Dolomites (Scse
on the bedrock map) with the majority of the rest in
the Brassfield Limestone (within the Sm-b). These
formations and the others on the Bedrock Geology map
are buried in many places by surficial glacial materials.
The depth of the bedrock below the surficial materials
is called Bedrock Topography and is shown on page
6. The bedrock elevations were subtracted from the
DEM (p. 4) to create the Drift Thickness map (p. 7).
Drift Thickness is useful because where the drift is
shallow—about 25 ft or less in this region—sinkholes
are commonly expressed. Other sinkholes may exist
but were either buried beneath the glacial drift or

prevented from forming by the thick drift. The Drift
Thickness map clearly shows that the karst features are
concentrated along areas of thin glacial drift.

Conclusions

Of the 112 mapped karst features, 79 have photos,
and 38 show up on LiDAR. Of the springs, five have
a LiDAR response while 26 do not. Springs do not
typically show up as depressions unless a catch basin
was built and subsequently failed. The large number
of sinks and springs found without LiDAR attests to
the need for spending time in the field near known
karst areas, looking for new features and talking to the
public. Farmers and other land holders are still one
of the best sources of local information; particularly
for historical features, such as drained ponds, old mill
races, and even sinkholes that have been periodically
filled in.

In addition to this map book, a CD containing
the GIS data, metadata, LiDAR depressions, and
photographs of many of the features is available. The
GIS data contains details such as the location of each
point and a brief description of what was found there.
The metadata provides information on the sources
and quality of the data used in this project. The LiDAR
depressions layer records the depth and area for
many of the sinkholes. In addition, the collection of
photographs captured for many of these features can
be used to monitor the growth of preexisting sinkholes
and development of new karst features, as well as
assisting in identification. Identification is important
because karst regions are highly susceptible to
pollution and structures built near them may subside.
These maps will allow areas of land development near
karst features to be better planned and maintained.
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