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Modifi ovide additional thickness and distribution information:
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1. Parentheses indicate that a unit has a patchy or discontinuous distribution and is missing in portions of that
map-unit area. For example, (T2) indicates that till with an average thickness of 20 ft is present in only part
of that map-unit area.

FIGURE 2.—Plot of oil-and-gas wells and water wells in the Hillsboro 30 x 60-minute quadrangle. Oil-and-gas well logs on file
at ODNR Division of Geological Survey. Water-well logs on file at ODNR Division of Soil and Water Resources.

2. A negative sign (-) following a number indicates the maximum thickness for that unit in an area such as a
buried valley or ridge. Thickness decreases from the specified value, commonly near the center of the map-
unit area, to the thickness of the same lithologic unit and vertical position specified in an adjacent map-unit
area. For example, a SG9- map-unit area adjacent to a SG3 area indicates a sand-and-gravel unit having a
maximum thickness of 90 ft that thins to an average of 30 ft at the edge of the map-unit area. If the
material is not present in an adjacent area, it decreases to zero at that boundary.

The small scale of this reconnaissance map generalizes the great local variability within surficial deposits. That variability
is explained in the lithologic unit descriptions and by the use of thickness ranges. Some areas and lithologies are too
small to delineate at 1:100,000 scale and have been included in adjacent areas. This map should serve only as a
regional predictive guide to the area’s surficial geology and not as a replacement for subsurface borings and geophysical
studies required for site-specific characterizations.

DATA SOURCES

Data were collected from numerous sources (see “References”). The concentration of data was greatest near the
surface and decreased with depth. County soil survey maps, which describe the top 5 ft of surficial materials, provided
an initial guide to map-unit areas. These areas were modified through interpretation of local geomorphic settings and
other data that indicated changes of deposits at depth, including water-well logs from the Ohio Department of Natural s ; e _ Voo - . ] . b I 2 ._ ]
Resources (ODNR), Division of Soil and Water Resources; oil-and-gas well logs on file at the ODNR Division of _ v ' 4 Cank) 0% : il i A e ! S ot S =7 vPT, = : : S ool F ey 2 WAy X ER= gestlil) (S , ‘ , A ARG
Geological Survey (fig. 2); test-boring logs provided by the Ohio Department of Transportation, Office of Geotechnical f : ' ; A ' g L P2y~ ' . j 5 ‘:LJ rv3 3’ )
Engineering Geotechnical Document Management system, available online at 3 ﬁ cGe. e
www.dot.state.oh.us/Divisions/Engineering/Geotechnical/Pages/GeoMS.aspx#GRSR and at Ohio # 5 Bt L

Environmental Protection Agency (EPA) and county engineers offices (fig. 3); theses; and published or unpublished A r
geologic reports, maps, and field notes (on file at the ODNR Division of Geological Survey). These data also provided
the basis for lithologic unit descriptions that summarize, as accurately as possible, recognized associations of genetically
related materials. Total thickness of each surficial deposit was calculated using ODNR Division of Geological Survey
open-file bedrock topography maps, and bedrock units were summarized from ODNR Division of Geological Survey
bedrock geology maps, all of which are available for each 7.5-minute quadrangle in the map area. Land-surface
topography was derived from LiDAR data, collected as part of the Ohio Statewide Imagery Program, and then
converted into a 12.5 x 12.5-ft-resolution digital elevation model (DEM) and shaded-relief model by the Ohio EPA.
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KEY TO LITHOLOGIC COLORS AND UNIT DESCRIPTIONS* 39°15'N J,\ [~39°15'N 507
SURFICIAL UNITS FIGURE 3.—Plot of soil boring locations in the Hillsboro 30 x 60-minute quadrangle. Test-boring logs provided by Ohio
Department of Transportation, Ohio Environmental Protection Agency, and county engineers offices.
w Water. Lakes generally larger than 20 acres and not appearing on basemap.

Made land. Large areas of cut and fill, such as dams, landfills, and urban areas.

Alluvium (Holocene). Includes a wide variety of textures from silt and clay to boulders;
commonly includes organic material; generally not compact; rarely greater than 20 ft thick.
Found in floodplains of modern streams throughout entire map area. Mapped only where areal
extent and thickness are significant.

Alluvium and alluvial terraces (combined). Shown in areas where insufficient space is
available to delineate separate units.

AT
At Alluvial terraces (Wisconsinan). Old floodplain remnants along streams that flowed into
' high, proglacial lakes. Highly variable textures; commonly present tens of feet above modern
floodplains.

- Clay (Wisconsinan). Massive to laminated; may contain interbedded silt and fine sand.
Laminated clay commonly contains silt or sand partings. In deep buried valleys, includes till and
may be older than Wisconsinan.

Silt (Wisconsinan). Massive or laminated; commonly contains thin sand partings. May contain
localized clay, sand, or gravel layers. Clay content commonly increasing with depth. Found
throughout the map area in lowland surface deposits, terraces, and as deposits of glacial lakes.
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Sand (Wisconsinan). Contains minor amounts of disseminated gravel or thin lenses of silt or
gravel; grains well to moderately sorted, moderately to well rounded; finely stratified to massive,
may be cross bedded; locally may contain organic material. In deep buried valleys, may be older
than Wisconsinan age. Fluvial unit found in terraces and in buried valleys primarily in the central
map area.

- Sand and gravel (Wisconsinan). Intermixed and interbedded sand and gravel commonly
containing thin, discontinuous layers of silt, clay, and till. Grains well to moderately sorted,
moderately to well rounded; finely stratified to massive, may be cross bedded; locally may contain
organic material. Up to 120 ft thick. In deep buried valleys, may be older than Wisconsinan.
Widespread fluvial deposit in terraces and buried valleys.

Ice-contact deposits (Wisconsinan). Highly variable deposits of poorly sorted gravel and
sand; silt, clay, and till lenses common; may be partially covered or surrounded by till. Deposited
directly from stagnant ice as kame or esker landforms. Found in the central and western map
area.
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Loam till (Wisconsinan). Unsorted mix of silt, clay, sand, gravel, and boulders; variable
carbonate content; fractures common. May contain silt, sand, and gravel lenses. Deposited
directly from several separate ice advances. Undifferentiated and non-specified age in buried
valleys or where separated by intervening non-till units from an overlying designated till.

Mapping responsibility and index to the 7.5-minute (1:24,000-scale) quadrangles of the Hillsboro 30 x 60-minute quadrangle.
Mapping completed in 2015.

Clay (Illinoian). Massive to laminated; may contain interbedded silt and fine sand. Laminated
clays often contain silt and sand partings. Near-surface deposits are deeply leached and have a
tendency to be jointed. Clay thicknesses highly variable depending on depositional setting and
may exceed 225 ft in thickness. Thickest along the northern margin of the Mississippian
escarpment, forming the lake bed of ancestral Lake Bainbridge. Thinner deposits, ranging from a
few feet to 20 ft, exist in southeastern portions of map area.

deeply weathered and leached where near surface. Fluvial unit found in high-level terraces and in
deep buried valleys in the eastern map area.
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Loam till (Illinoian). Similar to unit T above but with more weathering. Possibly overlain by a
few feet of loess where not eroded.

- Sand and gravel (Illinoian). Properties similar to unit SG above, except upper part of unit is

Li Silt (Illinoian). Similar to Wisconsin-age silt, except upper part of unit more deeply leached and
greater tendency to be jointed near the surface; thickness up to 50 ft. These deposits are found
on high-level terraces and in buried valleys in southeastern portions of map area.

CG Clay to gravel. Complexly interbedded deposits of clay, sand, gravel, and till in deeper parts of
buried valleys; unspecified age. Unit identified from well logs; data insufficient for more detailed
differentiation or age assignment. Subsurface unit only. Location of the Hillsboro 30 x 60-minute quadrangle
- Silt (pre-Illinoian). Fine to very fine silt, highly laminated with laminations being regularly 39°N i 39°N Base map derived from Ohio Department of
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Ck Clay (pre-Illinoian). Clay deposits variable in color depending on oxidation conditions where SCALE 1:100,000
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x Sand-and-gravel pit. Pit bottom generally underlain by unconsolidated llthOIOQIC units of . . : PRI . . P . Academy of Science, 30 p. Lucht, T.E., and Brown, D.L., 1994, Soil survey of Adams County, Ohio: Ohio of Natural Resources, Division of Geological Survey, page-size map with text, 2 p., scale Department of Natural Resources, Division of Geological Survey Map BG-1, scale 1 1s s eras .
. . ; surface topography can be determined from topographic maps that are available from the ODNR Division of Geological Survey at several scales; bedrock-surface topography and bedrock geology are available from the ODNR Division of Geological Survey as 1:24,000-scale quadrangle maps. ’ ) g ’ ’ ’ 1Sy ) - ’ ’ Ul ’ ’ Recommended Bibliographic Citation for this Map:
surrounding polygon(s). May contain reclaimed areas. Garner, D.E., Reader, N.E., Ernst, J.E., and Lerch, N.K., 1973, Soil survey of Warren Department of Natural Resources, Division of Soil and Water Conservation, 121 p. 1:2,100,000. 1:500,000.
County, Ohio: Ohio Department of Natural Resources, Division of Lands and Soil Lucht, T.E., Stephen, J.H., and Deaton, M.H., 2003, Interim report soil survey of Pavey, R.R., Goldthwait, R.P., Brockman, C.S., Hull, D.N., Swinford, E.M., and Van Horn, Stout, W., and Schaaf D., 1930, Minford silts of southern Ohio: Bulletin of the Geological Fugitt, F.L., Spahr, P.N., Pavey, R.R., Jones, D.M., Angle, M.P., and Aden, D.J., 2016, Surficial
and United States Department of Agriculture, Soil Conservation Service, 115 p. Clinton County, Ohio: Ohio Department of Natural Resources, Division of Soil and R.G., 1999, Quaternary geology of Ohio: Ohio Department of Natural Resources, Society of America, v. 42 p. 663-672. geology of the Hillsboro 30 x 60-minute quadrangle in Ohio: Columbus, Ohio Department of Natural
J— Boundary between map-unit areas having different uppermost, continuous lithologies or Hamilton, S.J., Lucht, T.E., Gilmore, G.M., Dotson, D.B., Parkinson, R.J., Milliron, Water Conservation and United States Department of Agriculture, Natural Division of Geological Survey Map 2, scale 1:500,000. Teller, J.T., 1968, Glacial Geology of Clinton County Ohio: Ohio Department of Natural Resources, Division of Geological Survey Map SG-2-HIL, scale 1:100,000.
ianifi t bedrock lithol h . derlvi litholoai t diff E.L., Lemaster, D.D., 1997, Soil survey of Ross County, Ohio: United States Resources Conservation Service, 508 p. Pavey R.R., 2014, Surficial Geology of the Rainsboro Quadrangle, Ohio: Ohio Department Resources, Division of Geological Survey Report of Investigations 67, one sheet with ’
significant bedrock lithology change; underlying lithologies may or may not diiier. Department of Agriculture, Natural Resources Conservation Service, in cooperation McCleary, F.E., Feusner M.M., Hamilton, S.J., Miller, K.E., 1989, Soil Survey of Scioto of Natural Resources, Division of Geological Survey SG-4A Rainsboro. text. The inf i tained herei b dated dited in the fut Fut 1 f thi terial. if
with the Ohio Department of Natural Resources, Division of Soil and Water County, Ohio, United States Department of Agriculture, Soil Conservation Service Pavey R.R., 2015, Surficial Geology of the Bainbridge Quadrangle, Ohio: Ohio Department Venteris, E.R., 2007, Qualitative and quantitative 3D modeling of surficial materials at e n or{na !on con am?_ erein may be updated or ediied In the luture. future re eas_es o 1S material, 1
_______ Boundary between map-unit areas having the same uppermost, continuous lithology but Conservation; the Ohio Agricultural Research and Development Center; The Ohio and Forest Service, in cooperation with the Ohio Department of Natural Resources, of Natural Resources, Division of Geological Survey SG-4A Bainbridge. multiple scales, in Digital Mapping Techniques '06—Workshop Proceedings, Columbus, altered, will display a revision date. Users should check to ensure they have the latest version and reference the
diff t thickn diff t underlui lithologi ’ State University Extension; the Ross Soil and Water Conservation District; and the Division of Soil and Water Conservation, and the Ohio Agricultural Research and Powers, D.M., and Swinford, E.M., 2004, Shaded drift-thickness of Ohio: Ohio Department Ohio, June 11-14, 2006: U.S. Geological Survey Open-File Report 2007-1285, p. appropriate revision date if it is being used in other works.
1reren ICKnesses or dilterent underlying lithologies. Ross County Commissioners, 723 p. Development Center, 218 p. of Natural Resources, Division of Geological Survey Map SG-3, scale 1:500,000. 129-150, last accessed September 23, 2010, at
Hendershot, R.L., D’Avello, P.D., Gehring, R.M., and Plunkett, M., 1984, Soil survey McDonald, James, Pavey, R.R., Venteris, E.R., and Wells, J.G., 2007, GIS tools for 3- Quinn, J.J., and Goldthwait, R.P., 1985, Glacial geology of Ross County, Ohio: Ohio <http://pubs.usgs.gov/of/2007/1285/pdf/Venteris.pdfb>. : : .
N B d fl h lati hi . lithologi I of Pike County, Ohio: United States Department of Agriculture, Soil Conservation D surficial mapping in Ohio, in Digital Mapping Techniques '07—Workshop Department of Natural Resources, Division of Geological Survey Report of Investigations Williams, N.L., Kerr, J.W., and McLoda, N.A., 1977, Soil survey of Highland County, Ohio: Netther the Ohio bDepartment of Iljatural Resources, nor angi ager'lcy l,t h;rQOf’ nor any of t{)elrlelr"n E!?yees’
ote: Boundary types retlect the relationships among uppermost continuous lithologies only, not Service, in cooperation with the Ohio Department of Natural Resources, Division of Proceedings, Columbia, South Carolina, May 20-23, 2007: U.S. Geological Survey No. 127, 42 p., color map (scale 1:62,500). Ohio Department of Natural Resources, Division of Lands and Soils and United States Contrad_o‘_’s_’ or subcontractors, make any warranty, expresse . or implied, nor assume any legal liability or
patchy R discontinuous ]ithologies (in parentheses), Soil and Water Conservation, and the Ohio Agricultural Research and Development Open-File Report 2008-1385, p. 109-121, last accessed September 23, 2010, at Rogers, J.K., 1936, Geology of Highland County: Geological Survey of Ohio, Fourth Series, Department of Agriculture, Soils Conservation Service, 206 p. responsibility for the accuracy, completeness, or usefulness of this product. Any use thereof for a purpose other
Center, 151 p. <http://pubs.usgs.gov/of/2008/1385/pdf /mcdonald.pdfb>. Bulletin 38, 148 p. than for which said information or product was intended shall be solely at the risk of the user.




