Mike DeWine, Governor Madison

DEPARTMENT OF NATURAL RESOURCES 05/2025
Mary Mertz, Director
DIVISION OF GEOLOGICAL SURVEY Thomas R. Valachovics, T. Andrew Nash, and Tyler A. Norris

D. Mark Jones, Chief

QUATERNARY GEOLOGY OF MADISON COUNTY, OHIO gl Mep seres QG 211AD

with cartography by Shawn R. Bleiler

MADISON COUNTY QUATERNARY GEOLOGY EXPLANATION OF MAP SYMBOLS DESCRIPTION OF MAP UNITS

Introduction . Field data collection locality

reclaimed areas.

:‘:‘%:‘:3: Pit—Pit bottom generally underlain by unconsolidated lithologic units of surrounding polygon(s). May contain
A Radiocarbon sample PXRAXN

=
o
Madison County is located in central Ohio, and as of the 2020 census, the county had a population of 43,824 (U.S. <
Census Bureau, 2021; fig. 1). The county lies on an important transportation corridor along Interstate 70 (I-70), x Pit %—,
<
T
@)

Made land—Heavily modified and terraformed areas.
which centrally bisects the county. Although the county remains mostly rural, potential for growth exists as the Meltwater scar

county neighbors the state capital, Columbus. Portions of Big Darby and Little Darby Creeks that flow through
Madison County are designated as both state and federal scenic rivers. Detailed mapping of the Quaternary ceessseascenses Moraine crest 83°30'W lII Water—Lakes generally larger than 20 acres.
geology is crucial for understanding the availability of natural resources for future growth within the county and to Flutin 83°22'30"W
support its agricultural heritage. 9 83°15'W Holocene-Pleistocene
z@ Kettle depression UNION CO . ‘ ‘ ' ' ' _
Madison County is located almost entirely within the Darby Till Plain (Brockman, 1998). Much of the county is AA' C . - Pgat (HoIocene-PIelstocgne)—Substal.1t|a| deposits of herbaceous organic material found in wetlands. May include
characterized by low hummocky ground moraine with several broad recessional moraines trending northwest to —A" Lross section FRANKLIN CcoO minor amounts of sand, silt, clay, organic muck, and marl.
southeast through the county. Notable moraines in the county include the Reesville, Jeffersonville, Florence, Jonesboro,
Bloomingburg, and London Moraines. A small sliver on the western edge of the county falls within the Mad River Transportation Classification Alluvium (Holocene-Pleistocene)—Varying facies of silt, sand, and gravel found along floodplains, channels, and
Interlobate Plain (Brockman, 1998) and is characterized by outwash terraces and interlobate moraines deposited bars associated with modern river systems that began developing after deglaciation. Includes patchy alluvial
between the Miami and Scioto Sublobes. The uppermost bedrock in the county is predominantly Silurian-age deposits where streams may have eroded to bedrock or cohesive Pleistocene deposits.
carbonates (Slucher and others, 2006). Undifferentiated Ordovician-age limestones and shales subcrop at the base of Interstate
the Teays River Valley in the western portion of the county (Slucher and others, 2006; Norris and others, 2025). Minor . U.S. Route Pleistocene
'lc.lhpland e;(p(osslurﬁs of %evg;ian-g%(e)g;olumbus Limestone can be found along Darby Creek along the western border of - Darby Till Ground Moraine (Wisconsinan)—Silt loam, dark gray, pebbly diamicton associated with the ground
€ county {>lucher and others, ’ + State Route - moraines northeast of the Reesville End Moraine. Typic;ally 0-30 ce'ntimeters (cm) (0-12 inches [in]) of loess cover.
Background County, township, Inc.ludes Ienseks) of sand 'aalnd. gra\(ltlal in(;elrl?jedded vyli;chin ttI;e till. Incllu%e.s bot|r|1 Iabla:)ionhtill unitihang Iod:g;nen;till
., | road units. Cont.act etween ablation till and lo gment till can be recognized in well logs yt e term “har pan” Toun at
The Quaternary-age sediments of Madison County were first described during the earliest research into Ohio’s geology, :r .r:nun;c;p.a o track) depths typically between 4.5 and 9 m (15 and 30 ft).
but ”.‘°°.'em' deta”?d mapping of these sediments had been largely neglected untll.th|§ pub!lcatlon. One of the first arroad isingle trac Darby Till End Moraine (Wisconsinan)—Silt loam, dark gray, pebbly diamicton associated with the Reesville,
ggts\fvgztlogg ;f(%I%CIﬂ)S::émB%nE I(g ';h;;:%%r;tg }Ac’)isng r;zgarbﬁﬁgzzs%ﬁigf(\?\llﬁitclclg?;;wﬁgég‘;lul_sé(\)/g?e?tf gggg)a:gtéza):ﬁ: """""" Ohio-to-ErieTrail (converted rail) - Jeffersonville, Jonesboro, Bloomingburg, and London End Moraines. Some moraines show geomorphic evidence of
continuation of end moraines from Fayette County into Madison County in his 1902 monograph, but he stopped short . . being overrun due to a readvance or ice reorientation and may be ,pal.'mpsegf features. Typically 0-30 cm (0712 in)
of naming these landforms. In 1949, the Orleton Farms Mastodon was discovered and spurred major interest in the Political Boundaries IOfdloess cq\l/ler. IanIUdes Iehsej.Of sal:nld ansl g;avel mtfr:be;deq, ;N'th'g thj t'”ﬁ Cont.act” bgtween ablatlor; tll and
study of that site, leading to the publication of articles about the mastodon (Thomas, 1952), the glacial geology — — ——— County border aoncig;noe:t;tl can be recognized in well logs by the term "hardpan” found at depths typically between 4.5 and 9 m (15
(Goldthwait, 1952), and associated molluscan faunas encountered during excavations (La Rocque, 1952). During the )
1950s, geophysical and drilling investigations within the buried Teays Valley occurred within Madison and surrounding —  — Townshio border Caesar Till (Wisconsinan)—Silt loam, blue-gray, pebbly diamicton associated with the 27 ka glacial advance and
counties (Norris and Spicer, 1958). These investigations became primary data sources for the publication of water P - subsequent retreat. Typically capped with 100-150 cm (40-60 in) of loess in surficial deposits. Includes lenses of
resources bulletins for Madison County (Norris, 1959; Hallfrisch, 1994). Norris (1959) included a brief description of the sand and gravel interbedded within the till. Visible in cross section only.
water-bearing unconsolidated sediments along with a map (attributed to R. P. Goldthwait) depicting the surficial extent Hydrographic Features ; ¢ i ; ; i
of some Quaternary-age sediments in the county. This mapping was compiled into the first statewide map of glacial o - Kames (Wisconsinan)—Poorly sorted sand and gravel deposits formed as groups of high hummocks directly in
sediments for Ohio (Goldthwait and others, 1961). A decade later, population growth prompted an investigation into the ~ Perennialriver, stream, or creek contact with wasting ice.
sand-and-gravel resources for the county (Couchot, 1975). Nine test wells were drilled near the London Correctional S ~ Intermittent river, stream, creek, or wash Worthington Outwash (Wisconsinan)—Stratified sand and gravel deposited during glacial retreat following the
Institute and analyzed to determine the stratigraphy, texture, chemistry, and age of Quaternary sediments within the Reesville Readvance (22 ka). Valley heads at the Powell Moraine (Delaware County) and associated 18 ka glacial
Teays Valley (Lloyd, 1998). An updated statewide (1:500,000-scale) Quaternary geology map improved the stratigraphic ~ Canal orditch - advance. Unit is contemporaneous with the Darby Till. Deposits located in meltwater channels, on outwash plains
framework first dEVE|Op6d in the 1950s (Pavey and others, 1999). Research into the hydraulic COﬂdUCtiVity of fractured abutting end moraines, or isolated above modern flood plains on terraces. May be discontinuous to patchy where
tills was conducted in Madison County (Fausey and others, 2000). In the 2000s, quadrangle mapping of Madison County thin.
surficial geology included the glacial landforms of the Vienna and London 7.5-minute quadrangles (Stewart, 2007) and
textural-based three-dimensional stacks for the two 30 x 60-minute quadrangles that intersect Madison County - Ilnlfe"fnoraizal |:ke dePIfSitSd(‘l')VisconSin:n)f—G|aCia| |TCUStrinehSi|t aTd C|3y5 deposited in temporba"y meltW:ter
(Brockman and others, 2005; Pavey and others, 2013). These surficial maps were later compiled and revised into a akes formed in hummocks and basins within former meltwater channels and moraines. Basins may be open where
statewide seamless map database and published at a 1:24,000-scale (Aden and others, 2023). Finally, recent detailed previously dammed by ice or material removed during overtopping of meltwater.
county-scale Quaternary geology mapping was published in neighboring Fayette County (Valachovics and others, 2022) ] . . . ) ) )
clong it neary Cinton (Nash 2020 an Picawey (alachovcs and ters, 2029)Countie, i g A NS A S RIS
Mapping Methodology deposits. Visible in cross section only.
Descriptions and interpretations of the spatial relationships between glacial sediments were made from the analysis of - g:)arfr:gls :w;:;t:::g?:; d(::iﬁ;z;e::r)f;iltgj;ﬁ:;atji:islaeniﬁ carr;cisgslr:c\;ieclmo;ntlj;known age. Recorded on deep
existing data and new field observations. 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 (Gerken and CHAMPAIGN C Circleville Outwash (Wi inan)—stratified sand and I d ited duri lacial retreat f the Last
Scherzinger, 1981) and previous mapping provided an initial guide to map-unit areas. These areas were modified — Y - GII;':Y:VI: .mu :(;7 ka) 'Z‘;?tn.s::o:t;q ?ra:r:Zo ssan.thagaegfﬁ VZP;': .i croz;'r;gcg::':mre reat from the tas
through interpretation of local geomorphic features from a 2.5-ft x 2.5-ft (0.8-m x 0.8-m)-resolution digital elevation CLARK (o0 ! xim ke P uswi - Visible ' y:
model (DEM) and derivative shaded relief and precent slope models. Light detection and ranging (LiDAR) data for the Silurian-Ordovician
DEM was collected by The Ohio Statewide Imagery Program (OGRIP, 2006).
% Undifferentiated bedrock (Silurian-Ordovician)—Primarily dolostone and limestone with minor interbedded
Other data that indicated deposits at depth include water well logs from the ODNR Division of Water Resources; test- 40°N S shales in deep buried valleys. Visible in cross section only.
boring logs provided by the Ohio Department of Transportation, Office of Geotechnical Document Management system 40°N
(ODOT, 2024); and published or unpublished geologic reports and maps. These data also provided the basis for
lithologic unit descriptions that summarize, as accurately as possible, geologic materials.
83°15'W
Preliminary mapping was cross-checked and revised from field observations. Field data were collected from a total of 6 Q ) ) ) .
109 sites, many of which were along stream banks, hand-auger borings, soil probes, and dug pits. Lithologic field {\0 O(J dalluwgl Ccl)rgan]c diami |cde-con'§act aciofluvial | glacio-
descriptions included comments on texture, structure, color, contacts, and leaching. QQ, Q,Q ﬁf:ts 22:6 lamicton ﬂ(\):’cs glaciofiuvia sjc_uitrlﬁne
" "/
Quaternary Geology 0ka h
The surficial sediments of Madison County were deposited during the Quaternary Period (2.58 ma to present; fig. 2). B
Among the most significant geologic events to occur during this period are continental glaciations, in which glaciers RSB T ond it
advanced from northern spreading centers into the mid-latitudes. At least three glaciations affected Madison County )
during the Pleistocene Epoch (2.58 ma-11.7 ka). There is no surficial sediment record of the earliest pre-lllinoian (Marine C | 5ka c o
Isotope Stage [MIS] >19?) or lllinoian (MIS 6) glaciations in Madison County, although some pre-lllinoian clay or lacustrine 8 | .
sediments have been reported at the base of the buried Teays River Valley (Norris and Spicer, 1958; Lloyd, 1998). ko) @ g S g
Sediments deposited during the last glaciation, called the Wisconsin Episode or Wisconsin Glaciation (MIS 2), either (e} T
buried or eroded these earlier glacial deposits. Most of the surficial sediments in Madison County were deposited I
during the Wisconsin Glaciation. These glacial sediments originate from the Scioto Sublobe of the Laurentide Ice Sheet
(fig. 1). |_10ka
The Scioto Sublobe advanced through Madison County to its terminal position about 45 km (28 mi) southwest, which is 11.7 ka J
marked by the development of the Cuba Moraine around 27,000 to 24,000 years ago (Nash, 2020). Glacial till associated
with this advance (Caesar Till) is absent on the surface of Madison County but are exposed in adjacent counties (Nash,
2020; Valachovics and others, 2023). Caesar Till deposits are found in the subsurface buried valleys of Madison County
where more complete Quaternary sediment records are preserved (Lloyd, 1998). The maximum age for this glacial - 15ka
advance in Madison County comes from a radiocarbon-dated wood sample collected from core at the London
Correctional Institute (Lloyd, 1998). The wood, with a calibrated median age of 32,565 cal yr BP (table 1), was positioned
in sand and gravel stratigraphically beneath the Caesar Till (Lloyd, 1998). E" 18.85 ka
('U — B
The Scioto Sublobe began to retreat shortly after it reached its Last Glacial Maximum (LGM) position. A series of E 20 ka
recessional moraines were constructed during this post-LGM retreat. The Jonesboro Moraine and the Florence Moraine ) — % 0]
developed shortly after 24,000 years ago as the Scioto Sublobe retreated out of southern Madison County to an E 5 3
unknown point. Other recessional moraines, such as the Glendon Moraine and New Holland Moraine, were constructed S 8 22.5ka ’ 9 3
during this initial retreat of the Scioto Sublobe but are preserved only in adjacent counties (Valachovics and others, o 3 — g w
2022, 2023). These recessional moraines became palimpsest features when the Scioto Sublobe readvanced again about () | 24 ka
22,000 years ago. GC) | 25ka
)
A slightly different glacial till lithology was deposited as the Scioto Sublobe advanced over Madison County for a second 8
time during the Wisconsin Glaciation. The surficial till found behind the Reesville Moraine is called the Darby Till, which w
gets its name from major rivers in the area. The Darby Till is found in both the ground moraine (dag) and end moraine @
(dame) landforms that cover the majority of Madison County. The Reesville Moraine marks the furthest advance of ice o
22,000 years ago and is composed of Darby Till (Nash, 2020; Valachovics and others, 2022). The Jeffersonville Moraine, | _30ka
Bloomingburg Moraine, and London Moraine were constructed as the Scioto Sublobe retreated from the Reesville 325ka
Moraine. The recession of the Scioto Sublobe in Madison County is constrained by minimum ages from bog bottom — Z
dates with median ages of 19,365 cal yr BP and 18,850 cal yr BP (Glover and others, 2011) and a maximum age of N c
approximately 22,495 cal yr BP from plant material in a paleosol beneath the Darby Till in adjacent Fayette County 130ka 2 n
(Valachovics and others, 2022). K} S §
© r 25
Glacial meltwater flowed across Madison County as the Scioto Sublobe retreated from its maximum readvance position O 3, a
at the Reesville Moraine. This meltwater both scoured erosional channels into moraine landforms and deposited > o @
glaciofluvial outwash into larger dendritic valley systems. Terraces of Worthington Outwash (gfow) are preserved within 3| o
modern river valleys in the county and are typically 3-6 m (10-20 ft) above the modern floodplain. Broad, low-relief = <
plains of Worthington Outwash formed concurrently with the Bloomingburg Moraine. These outwash plains formed as L‘B
meltwater flowed across the flat, recently deglaciated ground moraine and eventually drained into the headwaters of X 2.58 Ma
Paint Creek and Walnut Run (a tributary to Deer Creek). Lacustrine sediment (gll) on the Jeffersonville Moraine was
deposited where meltwater was confined to a small basin near the village of South Solon. Subglacial meltwater also
contributed to the development of kame (k) features, which are primarily concentrated in Madison County between the 39°52'30°N FIGURE 2. Correlation of unconsolidated map units. Units ca, til, gfo, and gfoc are found in cross section only. See
Bloomingburg and London Moraines along Deer Creek. 39°52'30"N "Description of Map Units" for a full explanation of each unit.
Some surficial sediments in Madison County were deposited during the Holocene Epoch (11.7 ka-present, fig. 2),
primarily by alluvial processes. Modern rivers like Big Darby Creek, Little Darby Creek, Paint Creek, and Deer Creek flow
through Madison County. These rivers were established first as meltwater pathways during glaciation, but in the
modern post-glacial period, these streams have incised through glacial deposits to cut lower elevation channels that REFERENCES
isolate glacial outwash terrace landforms.
The modern alluvium (al) found within channels and deposited on floodplains is mainly sourced from eroded glacial Aden, DJ., Nash, T.A,, and Stucker, J.D., 2023, Guide to the Surficial Stack Database of Ohio—Mapping and revisions,
deposits. The lithology of alluvium deposits closely resembles the coarse sediment faction of observed glacial till 1997-2022: Columbus, Ohio Department of Natural Resources, Division of Geological Survey Open-File Report
exposures along the bank of modern channels. Igneous and metamorphic pebbles of glacial erratic origin are reworked 2023-1,44 p. ‘ o ‘ . o
and deposited by modern rivers. This process can round glacial erratics during transport in the fluvial system, whereas Brockman, C.S., 1998, Physiographic regions of Ohio: Columbus, Ohio Department of Natural Resources, Division of
glacial erratics plucked directly from exposures of glacial till range from sub-rounded to angular. Alluvial deposits are 5 ie‘J'OggaS' S;rr\:ey' pafe'sgi\mgﬁ Wll(th tDeftls% P sca(;elgﬁﬂoog?_o- CE. 2005, Surficial seol ¢ the Soringfield
also composed of local bedrock lithologies, especially in areas where glacial sediments are thin. rockman, L.5., schumacher, G.A,, Shrake, D.L., swintord, £.M., and Larsen, G.E., , Surticial geology or the springrie
30 X 60-minute quadrangle: Columbus, Ohio Department of Natural Resources, Division of Geological Survey Map
Isolated low hummocks on the recently deglaciated landscape allowed for the accumulation of minor peat (peat) SG-2 Springfield, scale 1:100,000. _ . _
deposits through the post-glacial Late Pleistocene and into the Holocene Epoch. These peat deposits could have been Couchot, M.L., 1975, Sand and gravel resources of Madison County, Ohio: Columbus, Ohio Department of Natural
small kettle lakes immediately following glaciation, but a warming climate and the accumulation of organic material Resources, Division of Geological Survey Geological Note No. 2, scale 1:62,500.
filled these basins as they transitioned from small lakes into a wetland ecosystem. Significant fossil megafauna finds FaUS&yrdN-R-: '&'a”, ?-F-bii_gh?_f%JMu C'Ked: 33-:_?”%?”?)’: ADI ?goo Prope:t(i)%s of tge fra;c(;c;n;e?zglacial till at the
have been documented for Madison County within these peat deposits (Thomas, 1952). adison Lounty, Unio, Tield workshop pit site: Onio journal ot >cience, v. 109, no. 5, p. 10/-112.
Gerken, J.C., and Scherzinger, RJ., 1981, Soil survey of Madison County, Ohio: U.S. Department of Agriculture, National
Human modification of the landscape, including the construction of mines, quarries, dams, and other made lands, are Cooperative Soil Survey, 106 p. . o _ '
also delineated on this map. The mines (pit) located in Madison County typically dredge water-filled pits for sand-and- Glover, K.C,, Lowell, T.V., Wiles, G.C,, Pair, D., Applegate, P., and Hajdas, I, 2011, Deglaciation, basin formation and post-
gravel from glacial outwash terraces or modern river valleys. Dams constructed in modern valleys and upland glacial climate change from a regional network of sediment core sites in Ohio and eastern Indiana: Quaternary
hummocks pool water (w) as a source of potable water and for recreation. Various other made lands (m) created Research, v. 76, p. 401-410. _ .
through urban and suburban development are formed using artificial fill. These anthropogenic units are mapped, as Goldthwait, R.P., 1952, Geological situation of the Orleton Farms Mastodon: Ohio Journal of Science, v. 52, no. 1, p. 5-9.
they obfuscate the original glacial and post-glacial natural landforms that existed before human intervention. GO|d|;hW3|'EE: R-P'é V\ﬁ'}:e: IG'tW.'I anﬁﬂforsﬁ’th,J-L-, 1G961|, G!aflal mtf?'P ?.f Ohli\)/:l Wa|s;1|%gton'| Dicgo%gbg%bg'ca' Survey,
epartment of the Interior, Miscellaneous Geologic Investigations, Map 1-316, scale 1:500,000.
Hallfrisch, M.P., 1994, Ground water resources of Madison County: Columbus, Ohio Department of Natural Resources,
S Division of Water Groundwater Resources Map 79, scale 1:62,500.
RAEKL'N Co Higley, M.C., and Norris, T.A., 2020, Ohio radiocarbon report—Radiocarbon ages from Ohio surficial material: Columbus,
P'CKAWAY co Ohio Department of Natural Resources, Division of Geological Survey Open-File Report 2020-1, 28 p.
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The views and conclusions contained in this document are those of the authors and should not be interpreted as
representing the opinions or policies of the U.S. Geological Survey. Mention of trade names or commercial products
does not constitute their endorsement by the U.S. Geological Survey. Neither the Ohio Department of Natural
Resources (ODNR), nor any agency thereof, nor any of their employees, contractors, or subcontractors, make any
warranty, express or implied, nor assume any legal liability or responsibility for the accuracy, completeness, or
usefulness of this product. Any use thereof for a purpose other than for which said information or product was
intended shall be solely at the risk of the user. The products of the ODNR Division of Geological Survey, including digital
1 05 o0 1 2 3 4 5 6 7 DECLINATION, 2025 1000 500 0 1,000 2,000 3,000 4,000 5,000 6,000 7000 8,000 9,000 maps and printed maps and any other associated documents, are intended to provide general geologic information only
KILOMETERS ECEEECEL I I I I T : ! SCALE: 1:62,500 HEHHHHT 1 : 1 : T : I I ) METERS and should not be used for any other purpose. They are not intended for resale or to replace site-specific investigations.
These data were compiled by the ODNR Division of Geological Survey, which reserves the publication rights to this
material. If these data are used in the compilation of other datasets or maps for distribution or publication, this source
’ must be referenced. The information contained herein may be updated or edited in the future. Future releases of this
A material, if altered, will display a revision date. Users should check to ensure they have the latest version and reference
the appropriate revision date if it is being used in other works.
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