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FOREWORD 

Stan Totten worked on both his M.S. and Ph.D. 
with Dr. George White who was at the University of 
Illinois in Champaign-Urbana. Together, they spent 
every summer in the 1960s and early- to mid-1970s 
field mapping glacial geology in Ohio, one county at a 
time. As White’s health declined during the late 1970s, 
Totten’s role increased.

After graduation from the University of Illinois, 
Totten taught at Hanover College in southern Indiana. 
While teaching at Hanover College, he continued 
working summers for the Ohio Geological Survey 
mapping about one county each year. He conducted 
fieldwork each summer and then wrote the report 
and manuscript during the school year. Totten was 
dedicated, often working 12-hour days all summer to 
complete the fieldwork.

Lab analysis on samples collected in the field were 
conducted by either the Survey’s sedimentology lab in 
Columbus, by John Szabo at the University of Akron, 
or by Totten’s students at Hanover College.

Four mapping staff members joined the Survey 
during 1983–1984, along with a lab technician for the 
sedimentology lab, to form a Quaternary mapping 
subsection within the Regional Geology Section. 
Three of the new staff members, Rene Fernandez, 
Rick Pavey, and I, were assigned Seneca, Erie, and 
Sandusky Counties, respectively, in western north-
central Ohio.

During the early 1980s, Totten was assigned to 
map several counties in eastern north-central Ohio, 
essentially an area between that previously mapped 
by White and Totten in northeastern Ohio and that 
being mapped by the newer staff members. Totten 
was tasked with extending westward the stratigraphic 
nomenclature used for the eastern Killbuck Lobe in 
Ashland, Medina, and Richland Counties, linking 
with mapping being done by the Quaternary mapping 
subsection. He mapped Crawford, Hardin, Huron, 
Lorain, Marion, and Morrow Counties during this 
period. Additional impetus for mapping in Morrow 
County was the result of research done for the field 
trip guidebook for the 1987 Midwest Friends of the 
Pleistocene Field Conference, which centered on Knox, 
Morrow, and Richland Counties.

Totten produced manuscript reports and draft maps 
(at a scale of 1:62,500) for each of these counties. The 
original goal was to publish a report of investigations 
for each county map and report that Totten produced, 
as well as the county maps and reports being 
produced by the Quaternary mapping subsection.

The maps and manuscripts were left unpublished for 
a number of reasons:

• The Survey encountered funding problems
during the late 1980s, and the printing
process was very expensive for both the maps
and bound reports.

• The cartographic work for producing the maps
was totally manual and involved an elaborate
process of creating photographic negatives for
base maps, peel-coats, scribing, type-setting and
other steps that took a team almost a year to
produce one map. And since there was
inadequate cartographic staff to produce the
maps and reports, this level of detail and
completion was not provided for all the counties.

• Totten’s ability to create tables, captions, and
figures was very limited by the technology of
that time, thus all this work fell on the editorial
and graphics section.

• USGS funding supported reconnaissance-level
mapping at a regional scale, and the concept of
county-based maps and reports was abandoned
by the Survey in favor of 30 x 60-minute
quadrangle-based mapping initiatives. This was
done to meet USGS standards being introduced
nationally at that time.

It should be noted that these maps and reports are 
scanned as-is and may include typos, errors, editorial 
notes, and other marks. Maps are largely hand-colored 
and may represent the “final” of several versions. Legends 
accompanying the maps also may be hand-colored.

The Survey feels that these manuscripts may 
be of value to the public, academia, and perhaps 
consulting/geotechnical geologists. The reports 
contain a tremendous amount of particle size and 
mineralogical data and in-depth discussions of the 
materials and stratigraphy. The maps depict only the 
uppermost surficial materials and geomorphology, and 
they are very detailed. The maps and reports are of 
value to those who might need info on the background 
geology of a specific county, are doing detailed work 
in the county, or have a keen interest in the glacial 
geology of north-central Ohio. 

Mike Angle
May 24, 2017
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TNTRODUCTION

Huron County is located in northern Ohio as cl-ose as 7

miles south of Lake Erie, þO mil-es southwest of Cl-evel-and,

and 4O miles southeast of Tol-edo. It is bounded on the north

by Erie County, on the east by Lorain ar¡d Ashl-and cor.mties¡ @n-

the south by Crawford, Richland., and Ashi-and counties, and on

the west by Seneca County (fig. 1). The county l-ies between-

BZ z}t and BZ 50' west longitud.e, and between þ0 59' and

4t t?' north l-atitude. Huron County, which also originally
included Erie Cor.mty, was authorízed i-n 1809 and was organized

in LBts. Huron County was contained in the southwestern corner

of the Connecticut Western Reserve l-and grant, and the Connecticut

origin of the settl-ements is commemorated in many of the township

and village names. The county was surveyed on a plan of five
mil-e square townships, and townships were each dívided into

four sections. Many roads in the county follow the township

and. section lines. The county is moderately sized with an area

of 49? square mi-l-es, and íts populatíon according to the tgBO

Census was 54,490, of which 3t,5Bo resi-de in incorporated

cities and vilIages. The cor.mty seat a:ad largest city is

Norwalk (pop, L4,348) focated near the northern edge of the

cor..rnty. 0ther citi-es are Wil-l-ard (pop, 5,666) and Bel-l-evue

(pop, 3,949), The larger villages are New Lond.on (pop, 21439),

Greenwich (pop, 1,446), and Monroeville (pop, L,336), Historically,
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the cor.rnty has been a rural, agri-cul-tural area serviced by

small villages and traversed by relatively few major highways.

Drainage improvements and crop fertilization have transformed

the cowrty into one of the best agricultural- areas of the state.

The peat and muck soils of ancient Lake Willard, devoted largely
to growing vegetables, rank among the most productive soils
in North America.

The advent of the railroad l-ed to important indu3trial
development in Norwalk, Willard, Bellevue, MonroeviLle, and

New London. lnlil-lard also contains important railroad termínal5

and shop facilities.
' Topographic map coverage for Huron County is included on

the following ?+ minute maps¡ Bellevue' Berlip Heights, Brighton,
!' ^V"1'Centerton, Clarksfiel-d, Flat Rock, Greenwicfr"¡ Kipton, Milan,

Monroevíl1e, New T-,ondon, New Washington, Norwalk, Nova, Olivesburg,

Shelby, Shil-oh, and Willard.
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PURPOSE AI{D SCOPE

This report describes the glacial drift' the surface

material overlying the bedrock. Related to the glacial drift
is an area of lake deposits about / miles wide in the northwestern

part of the cor,mty. Stratigraphy of the deposits and the morphology

of the la¡d forms are described and correlated with deposits

and surface features in adjacent counties in Ohio. Economic

resources of the deposits are considered and Suggestions made

for their utilization and conservation.

This report will be of interest to various groups and

individuals ¡ híghway engineers, construction f irms r sâfld and

gravel operators, architects and city plaru:ers, a¡d soíI

scientists. Citizens who are or who will- be responsible for
planning and shaping the future (f L

\r

urbanization, recreation, and industrialization will find this

report useful for making their decisiotls.

orain ;County f or agriculture,



5
¡

I
I
I
r

PREVIOUS INVESTIGATIONS

One of the earliest investigations of the geology of

northern 0hio including Huron Cowrty was made by Colonel Charles

hthittlesey (rA3A, 1848, 1850, L866, L869), His observations

focused on the lake ridges bordering Lake Erie and he was of

the opinion (wnitttesêV, 1850, p,)2) tnat the ridges were not

a¡rcient beaches of the lake but were submarine deposits

(sarrd bars). Newberry (t874) in an analysis of the surface

features of Ohio gave an enlightened account of the beach

ridges of Huron Countyr ârld the rnap following page 58 (map

prepared by A.A. Wright) is the earliest detailed map showing

the lake ridges of the cowrty. Newberry's analysis (t874,

pp. 63-65) of the origin of the beach ridges is an exceÌIent

example of the use of modern beach processes to explain ancient

geologic features.

The earliest report specifically on the geology of Huron

County was that of Read (18?8, PP,290-309),who described the

surface features, drift, bedrock, ar¡d economic deposits. Read

recognized five terrace levels which he believed were "old water

planes" or former leveLs of Lake Erie. He recognized the ancient

sand dr¡nes associated with the beach ridges j.n Lyme Township,

and he mentioned that swanp soil (peat) which contained the

remains of coni-fer trees extended beneath the dunes and sand

ridges.
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Leverett, in his monograph on the Erie Glaclal Lobe (l-g}?)

described the topographic features and the materials of Huron

County. His report contains the earliest delineation of the

Defiance moraine in the county, and he öescribed the eskers and

raised beaches in considerable detail. Carney (1911 ) napped the

abandoned shorelines in Huron County in great detail, a¡¡d his

descriptions of these features have been useful in the present

study. Forsyth (L959) has published interesting and useful

maps of the beach ridges based primarily on Carney's mapping.

Lake beds including the bed of Lake Willard were studied by

Hubbard and Rockwood (t94Ã). A recent study of glacial Lake

Vtlillard was made by Hodges (t979) , A comprehensive report on

the glacial ar¡d lacustrine deposits of Huron County was made by

Campbell (t955),

The principal source of lnformatS-on regarding water supply

is the report by Stout, VerSteeg, and Lamb (L943,pp,3?t-3?8),

Preliminary maps of generalized gror.rnd waûer conditions of the

Huron, Sandusky, and Vermilion river basins have been prepared

by Stein (1,962a,1,962brt962c), and Pree (tg6Z) has prepared the

ground water report for the Black River basj-n.

The detailed soil report and map of Huron County by

Wildermuth, Mickelson, and Mozier (L955) is a useful but somewhat

outdated reference in the study of the surficial materials. A

new report is being prepared by Ernst.
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Reports on adjacent cor¡nties provide information on glacial
deposits along the margin of Huron Cowrty. County reports include

Erie County (Campbell, L955, p^&, in preparation) to the
/1'

north, Lorain County (Totten, int manuscript) to the east,

Ashla¡rd County (White, L977) to the southeast, Richland Cowrty

(rotten , tg?3) to the south, crau,rora co'nfiq"ilolt{:i,, in
^preparation) to the southwest, Seneca Cowrty (ncnet Uqrger,

t9?8, Fernandez, in preparation) to the westr and Sandusky

County (A.lltrti p,r¡o^ttLrù to the northwest.
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PHYSTOGRAPHY

Topography

Hr.¡ron County has a varj-ed topography that ranges from flat
to gently rolling to steeply sloping in places. The flat surfaces

are the former lake bottoms of Lake Erie in the northwestern

part of the county and L,ake Vtlitlard in the southwestern part

of the county. The central and southern parts of the county

are gently rolling and are characterized by numerous Ewampy

areas. The steepest topography is al-ong vaJ-ley walls where

steep cliffs nearly 100 feet high may occr.lr¡

The topography of Huron County is controlled mainly by the

nature of the glacial deposits. Dominating the topography are

hummocky end moraines, irregular lorobs, and swampy kettles.

Several broad sandstone loeobs occur in Townsend and üVakenan

townships in the northeastern corner of the county, and several

valleys have been deeply entrenched into both drift and bedrock.

These valleys were cut as much as 2OO feet below the uplands

in several places during preglacial and interglacial times and

then were partially filled with drift during and following

glaciation. The modern valleys have been entrenched into these

earlier deposits to depths of 70 f eet or IIIorê ¡

The highest eLevation in Huron Cowrty' approximately L?O5

feet, is located in the Wabash moraine in southern Greenwich

Township near the Huron-Richland county line " Ihe lowest
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elevation in the county is about 600 feet in the valley of

Huron River along the Huron-Erie cowrty line in northern

Norwalk Township.t
t
I
r
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Physiosraphic Provinces

General Statement

Huron County is located at the junction of three rnajor

physiographic sections as defined by Fenneman (t928, t938)

and modified by lrlhite Í934) and Campbell (t955) , The three

are the Eastern Lake Section of the Central Lowland Province

in the northern part of the cowrty, the I.,ow Plateau Section of

the Allegheny Plateau Section in the eastern half of the county,

and the Till PLains Section of the Central Lowland Province in
the western half of the county. The Low Plateau, first recogn5-zed

by White (t934), is a transitional zone between the Till P1ains

and the Allegheny Plateau which occurs at the southeast corner

of the cowrty. The boundary between the Low Plateau and the

Till Plains follows the contact between the Berea Sa¡¡dstone

to the east and the Bedford Shale to the west (fig. 3 ).
For this report, local physiographic divisions have been

recognized (fig. Z ) based on the prominent glacial features

in Huron County. 0n1y the Lake Plain in the northwestern part

of the county is retained from the earlier classification. The

main distinction in the classification used in this report is
between the hunmocky end moraine and gently rolling till plai-n.

In addition the unigue glacial features which include the bed of

Lake Willard and the two areas of knob and kettle topography

are given special recognition.
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TiLI Plain

The Till P1ain is a smooth, slightly undulating surface

that comprises most of northern Huron Cor.mty (tíg. L ) . A

secondary area of TiIl Plain occurs in the southeastern corner

of the county. Every township except Ridgefield, Richmond, and

New Haven containsa portion of Till Plain, and six townships,

Wakeman, Townsend, Cl-arksfield, Hartland, Bronson, and Sherman,

are almost entirely covered by Titl P1ain. The smooth TilI P1ain

surface resul-ted from severaL glacial advances during which the

bedrock surface was scoured and most stream valleys were filled
with drift. The major features on the Till Plain are the ror¡nded

Berea Sandstone )oeobs in Townsend and hlakeman townships, a¡rd

numerous entrenched valleys which occur in many areas. The

TilI Plain surface is underJ.ain by tilI of variable thicloness,

from a few inches to several tens of feet where buried valleys

occur beneath its surface. The drift covering is particularly
thin over the sandstone knobs, and generally is thin in a belt
bordering the southern margin of the Lake Plain.
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Morainic Uplar¡d

The morainic uptand is a belt of smooth, rourtded hummocks

and broad ridges which trends east-west across the southe¡n

part of Huron Cor¡nty (fig.Z ). Ihe continuity of this belt

is interrupted by a smaLl area of lorobs and kettles in Fitchville

and New l,ond.on townships, by an area of tilL plain centered

in northern Greenwích fownship, and by Lake P}ain in New Haven

and Richmond Îownships. The Morainic Up}and i9 formed by a

eomposite of several end moraines, the Defiance, Delphir New

Washington, Ft. lnla¡me, artd. Wabash, which are closely bunched.

Topographically, the moraines exhibit great diversity, ra¡ging

from broad smooth ridges to sharp lorolls ar¡d hummocks. In most

placesr the Morainic Upland surface is moderately rollingt

with hummocks 10 to 20 feet high arranged in a linear or

ridge-like tnârlrlêr ¡
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Iúrob ar¡d Kêttle Topography

Two large somewhat oval areas of lorob and kettle topography

occur in Huron Cor.urty (fig. Z ). The larger area includes most

of Peru Township, the northern half of Greenfield Township,

the western fringe of Bronson Township, and the northwestern

corner of Fairfield Township. The smaller lorob and kettle area

Ís located I miLes east of the larger area, and includes eastern

Fitchville [ownshipr the western part of New London Township'

and the southeastern corner of Hartlar¡d TownshÍp. These rrnusual

areas are characterized by irregular masses of prominent hrobs

or loroll-s 20 to l+O f eet high that resembLe kames. The lorolLs

contrast sharpLy with the smoother topography of the morainic

ridges that border the lsîolLs ùo the south. frregularly shaped

kettles of widely ranging sizes up to 0.4 mile long (plate 1)

are interspersed among the lorolls. The eastern þoundary of the

larger lorob and kettle area is marked by an esker which trends

north-south in Bronson and Fairfield townships. East Branch Huron

River also follows the eastern margin of this area" West Branch

Huron River likewise marks the western boundary of loeob and

kettte topography in Peru Township¡ however in Greenfield

TownshiprWest Branch meanders through the heart of the lorobs.

The smaller lorob and kettle area j,s similar in appearance

to the larger, and is characterized by severaL lo:robs that project

nearly ll0 f eet above their surroundings. The prominent lorolls

along State Highway 1.62 between New I,ondon ar¡d Fitchville appear
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to be situated on an earlier morainÍc ridge' which adds to the

prominence of the lorolls. The kettles in the small-er loeob and

kettle area are extensive, and in places attain a width of about

1 mlle. The western margin of thís area is marked by the valley

of Vermilion River. Two small southward trending eskers¡ orlê

ín Hartland lownship, the other in Clarksfield Township¡ termínate

against or near to the northern margin of this arear

The lorobs in both lorob and kettle areas resemble kames.

Some lorobs may be typical kames composed of sand and graveÌ

and which later were covered with till of variable thiclmess.

Other Imobs may be composed mostly or entirely of till. Till
occurs at the surface in nearly every exposure in thís area¡

masses of sand and gravel often are encountered Ín deep cuts.
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Lake Plain

The L,ake P1ain in northwestern Huron Cor:nty (tig,? ) is
a nearJ.y featureless northward sloping surface that was briefly
covered by early stages of Lake Erie immediately following
deglaciation of the county (Totten ' L985), During its híghest

level of 78o feet, about :t4r5oo YBP, (Totten, t985), Lake

Erie extended about / miles into Huron County, reaching its
southernmost poínt ín the Huron River embayment south of

Monroeville. The area of lake plain includes aLl of Ridgefield

Township, all but the southeastern comer of Norwalk Township'

the northern part of Peru Township, and much of Lyme lownship.

The gradual northward slope of 10 to 20 feet per mile is broken

by numerous beach ridge segments 3 to 6 feet high and by patches

of dunes 5 to 20 feet high. The Lake Plain is dissected by East

Branch and l¡lest Brar¡ch Huron River a¡rd their tributaries which

are entrenched as much as 6O feet below the surface of the plain.

The buried Norwalk Valley (fig.5 ) trends north-northeastward

across the pLain. Elsewhere the plain is developed mainly in

the bedrock which is thinly veneered with drift. fn the Bellevue

area where the bedrock consists of soluble carbonates' the lake

plain surface is characterized by shallow sink holes, sinking

streams, and underground drainage.
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Lake ltlillard PLain

Ancient lake V,'Ji]lard occupied an area of about L6 square

miles in Richmond and New Haven townships. The lake spilled

over a short distance into Richland a¡rd Seneca counties, and

it is drained both by Honey Creek to the west a¡rd by hlest Bra¡rch

Huron River to the northeast. The center of the lake basin ls

an almost featureless plain at an elevation of 925 to 930

feet. The margins and western part of the lake plain exhibit

slight relief where the lacustrine sediment is draped over the

gently rolling pre-lake topography. The lake shoreline at its

ma:<imum extent stood at about 940 feet to the north bounded by

the Defiance moraine, and it stood at slightly higher elevations

of 945 feet to 948 feet at the south. The higher shoreline

levels were occupied only briefty, and lake levels fell to about

g3O feet following deglaciation of northern Ohio. The Lake Willard

plain has poor natural drainage¡ ditching and tiling has turned

the former swamp of pioneer days into some of the rnost fertile

soit in the state of Ohio.
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DRAINAGE

lvlodern Drainage

The major divide separating Ohio River drainage from

Lake Erie drainage folLows the belt of end moraines a short

distar¡ce south of Huron County, Consequentlyr al-l of Huron

County drains northward to Lake Erie. Nearly all of Huron

County is drained by two major rj-ver systems' the Huron and

VermiLion nivers, which have their headwaters in the prominent

system of end moraines along the Huron-Richlar¡d county Line.

A sma1l area of southwestern Huron County is drained by Honey

Creek, and a small part of eastern Huron County is drained by

Black River. In the northwestern corner of the county in the

Bellevue area the surface waters have been diverted by sinkholes

underground to create an area of internal drainage.

The drainage changes markedly from south to north in the

county in response to changes in topography. fn the southern

half of the county where moraines are the dominant lartdform,

the streams tend to be small, closely spaced, artd have highly

irregular courses as they flow between morainic elements and

around groups of lcrol-Ls. In the northern half of the county

there are fewer but larger streams whose valleys are entrenched

into the till plain and lake plain surfaces.
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Vermil-ion River Drainase Basin

The Vermilion River and its major tributarj.es including

Southwest Branch, Indian Creek, artd East Branch, drain nearly

all of the eastern third of Huron Corrnty (fig.4 ). The

Vermiilion River originates in Savar¡nah Lakes in northern

Ash]a¡d County and flows north-northwestward into Huron Cowtty

at the northeastern corner of Greenwich Township., It continues

its northwestward course to Fitchville, from which it follows

a north-northeastward course to Clarksfiel-d ar¡d hlakemanr and

thence into Erie County. From Fitchville to Vtlakeman the valley

of the Vermilion River is entrenched about 30 feet below the

upland, a¡d north of ìnlakenan the entrenchment is 60 feet or

more. The flat bottom vaJ.ley floor is 1500 to 2500 feet wide

including the terrace remnants. Although the Vermilion River

makes numerous sharp meartders, the valley follows a straight

northeastward course, possibLy joint controlled, from Fitchville

to Wakeman. Several tributaries also have similar straight

courses trending northeastward.

The drainage in New London and Fitchville townships is

mostly poor or sluggish¡ many undrained depressions remai-n

untouched by the modern drainage system. Southwest Branch

Vermilion River, which orj-ginates in the Wabash moraine along

the Huron-Richland county line, drains parts of Ripley and

Greenwich townships and enters the Vermilion River a short

d.istance south of Fitchville. Southwest Branch and its tributaries

dispJ.ay prominent linear northeast and northwest trends which
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appear to be joint controlled. East Brar¡ch Vermil,ion River

originates in the Defiar¡ce moraine near New London, a¡d it

also has a northeastward trend in New London ar¡d Clarksfield

townships. It enters the Vermilion River near the hlakemar¡-

Clarksfield tovrnship Line a short distance south of the village

of Vrlakeman.

Black River Drainage Basin

The northeastern corner of New London Township is drained

by East Creek, a tributary to West Branch Blaek River located

primarily in Lorain County. East Creek flows northeastward

for a distance of only about 2.J miles in Huron County.

Huron River Drainage Basin

Nearly all of the western two-thirds of Huron county

is drained by East Branch and West Branch Huron River and

their nany tributaries. Both East Branch and VÙest Branch head

near Greenwich and flow in a generally northward direction,

their valleys coming as close as O,5 mile in northern Peru

Township. The two valleys join to form the Huron River in

Erie County north of Norwalk only 0.2 mile north of the Huron-

Erie county line.
East Branch originates in the large linear depression

between two elements of the De1phi moraine in the southwestern

corner of Fitchville Township. East Branch follows a highly

irregular course north-northwestward as it cuts across elements

of the Delphi and Defiance moraines. In Peru Township, the
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valley of East Bra¡rch widens and becomes entrenched about 20

feet below the upland. Terraces are present in the valley

bottomr and the stream assumes a meandering course within the

wide valley. At the west edge of Norwalk the valley is entrenched

50 to 6O feet below the lake pÌain, and shale is exposed along

the very steep valIey walls near the Huron-Erie county Iine.
Nearly all of the tributaries of East Branch enter from the

east. Two of the largest tributaries are Cole Creek which

drains much of Bronson Township, and Norwalk Creek which drains

much of NorwaLk Township.

Vrlest Branch Huron River heads in the Vrlabash morai.ne a

short distance south of the Huron-Richtand county line south

of Greenwich. l¡rlest Branch flows mainly westward across elements

of ttre Vrlabash FT. ûùa¡rne and Delphi moraines in southern Ripley

Township. Near Plymouth in southern New Haven, West Branch

bends sharply northward and follows a northward course the

entire length of the county. In New Haven ar¡d southern Greenfield

Townships, l¡Iest Branch fl-ows across the northeast corner of

the bed of ancient Lake VtliLlard and across several elements

of the Defiance moraine. fn northern Greenfield Township'

hlest Branch makes an abrupt turn westward around the lmob and

kettle topography of southern Peru Township. In northern Peru

Township, West Brartch resumes its northerly course across

Peru and RidgefieLd townships to the Huron-Erie county line

where it makes an abrupt bend eastward to join with East Branch

to form the Huron River. The valley of hlest Branch ranges in
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width from about 0.2 mile wide near Plymouth to nearly 0.4

miLe wide near Monroevitle. The valJ-ey is entrenched 20 to

40 feet through the moraines of southern Huron County' and

is entrenched 40 to 6O feet, mostJ,y in shaler from Monroeville

northward to the Huron-Erie county line. vrlest Branch mear¡ders

within its wide va]ley, a¡d temaces are well-preserved in

the valley in many places.

Nearly all of the tributary drainage of West Branch enters

from the west. These tributaries include Seymour Creek,

Megginson Creekr Frink Run, S1ate Rwt, Mud Run' Marsh Rwt,

a¡d Walnut Creek, ar¡d they collectively drain eastern Seneca

County and western Huron Corrnty. Mud Run, Slate Run, a¡rd Frink

Run have valteys sufficiently wide to have small terrace segments

preserved in them.

Sanduskv River Drainase Basin

Southwestern Richmond Township in the southwestern corner

of Huron Cowrty is drained by Honey Creek which is a tributary

of the Sand.usky River. Honey Creek orÍginates near Tiro in

northeastern Crawford County and fLows northward into Huron

County to the ancient bed of Lake lrüi1lard where it makes a

westward bend. Honey Creek flows west-northwestward along

the southern border of the Defiance moraine from Richmond

Township into Seneca County. Honey Creek drains about two-

thirds of the Lake Willard plain including the central marsh

area which is a wildl-ife refuge.
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Pleistocene Drainage Svstems

The Pleistocene and pre-Pleistocene drainage history of

northern Ohio including Huron Corrnty is complicated and many

details are imperfectly understood. Most reconstructions of

pre-glaciat drainage (Coffey, L958 ¡ Stout and other, L943)

suggest that the drainage in Hr¡ron County was northward to

a ma.'ior river which flowed northeastward in what is now the

Erie Basin occupi.ed by Lake Erie. Glaciers scoured the weak

sedimentary rock in the Erie Basin and in western Ohio south

of Lake Erie, thereby removing much of the evidence for these

ancient river valleys. A reconstruction of the buried valleys

preserved in Huron County (fig,5 ), based on the bedrock contour

map (PLate 1), indicates the existence of two major northward

trending buried valley systems. These systems are the Wakeman

River system which formerly drained easterrt Huron County' and

the Norwalk River system which formerly drained western Huron

Cowrty. This reconstruction is similar to that proposed by

Srtout and others (t943) and designated as leays (preglacial).

It is not known whether these buried valleys actually are

preglacial or whether they have an interglacial origin. A

cross-section (fig, l3 ) across the buried Norwalk River valJ-ey

reveals the valley is shallow with gently sloping sides. Compared

with modern valleysr the cross-section indicates,the ancient

Norwalk Valley probably was modified by glacial erosion, and

perhaps only the lower part of the valley is preserved.
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Figure 5. Buried. valley systems of Huron County
(Based on bedrock contour map)
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The course of the ancient hlakeman RLver is followed in

some places by the modern Vermilion River and one or two of

its tributaries. The course of the ancient Norwalk River is
followed in a few places by tributariee of Hr¡ron River though

the major Norwalk River char¡ne1 is almost completely drift
filled.
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Drift Thicloress

The thiekness of glacial deposits overlying the bedrock

in Huron County (tig, b ) ranges from near zero in portions of

the till plain and lake plain in the northern part of the county

to ZOO feet or more in one or two buried valleys. Areas of thin

drift may be determined from field observations Ín stream beds

and along valley walls. hlhere the drift thicloress is greater

tha¡ a few feet, water well records (togs) represent the major

source of subsurface information.

In general, the thinnest drift in the county, drift less

than 20 feet thick, occurs in northwestern and north-central

Huron Cowrty (fíg,(o ) in the till plain and the lake plain.

Drift of moderate thicloressr 50 to 100 feet' occurs in the area

of end moraine in the southern part of the county. Dríft in

excess of 100 feet is for.¡nd mainly in the Norwalk and ltrlakemart

buried valleys (fig. å ). The average drift thicloress in the

county is 55 feet,
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Figure å, Drift-thieloress map of -Huron County
(wIo¿ified from open-fi1e map prepared by
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Gtacial Erosion

Glaciers moving mainly southward in Huron Cowrty scoured

the bedrock surface and removed all traces of preglacial soil
developed on the bedrock. It is not possible to determine the

amot¡nt of glacial erosion but some general postulations are

possible. ft is probable that glacial erosion was more effective

in the shale of western Huron County than it was in the Berea

and Cuyohoga sandstones and siltstones of eastern Huron County

$ig,7 ). As mentioned previously in this report, the buried.

Norwalk River valley, developed in shale, shows evidänce of

considerable glacial erosion.

Unknown amowrts of older tilI may have been eroded during

later ice advances, principally the Millbrookr âs pre-Millbrook

Ti]l is scarce in Huron Cor.mty. The only feature in Huron County

of probable pre-Millbrook âBê, the Delphi moraine, apparently

has been removed by glacial erosion over most of the county.

Erosion of the underlying Millbrook TilI by thinner ice associated

with the Utloodfordian glaciation apparently was negligible.
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TIItr, DEPOSTTS

Nearly all of the glacial deposits at the surface and in
shallow to deep cuts in Huron Cowrty are of the hlisconsinar¡

Stage, the latest stage in glacial history (taUle 1). It is
probable that pre-hlisconsina¡¡ deposits occur deeply buried

beneath hlisconsÍnan deposits, primarily in buried valleys ar¡d

in the Delphi moraj.ne.

Deposits of several advances of hlisconsinar¡ ice are

sufficiently distinctive to be separated in the exposures where

they may be seen. It is to be éxpected that' in any large exposure

showing considerable thicloress of glacial material, the glacial
material wiLl have been deposited by more than one ice advar¡ce

ar¡d will differ more or less in character. the till deposited

by each ice advar¡ce often is very thin. The last ice advance

into Huron County, ice that deposited the Hirarn TiIl, covered

all of the county. Yet the Hiram TilI is thin or nonexistent

at many places so that the uppermost recognizable till is not

Hiram, but the earlier Hayesville Titt. At places where the

Hayesville Till is very thin, even earlier till may be evident

close to the surface.



Table 1. Classification of glacial deposits in Huron County
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Character and Composition of the TilI

General Statement

The various tills in northern Ohio may be distinguished

from one a¡rother by using several criteria including texture'

composition, colorr and weathering horizons. These characters

are dealt with in more or less detaiL in several publications

descríbing the glacial geology of Richland Cor,urty (Totten, L973),

trrla¡rne County (wnite , t96?), and Ashland Cor.mty (White ' L977)

to name just a few. In Huron Cowrty till of the latest (Hiram)

ice advance forms the surface drift' but at Some places where

the latest till is thin or, 'missitlgr an earlier till may be

exposed at the surface. Earlier tills may be exposed in a few

ravines ar¡d river valleys where postglacial erosion has cut

away the younger tills.
Samples of unleached tilt were collected in alL parts of

the cor.rnty for laboratory analysis (f ig, 7),

. .. , Þetailed laboratory

ar¡alysis are given in APPendix .

Texture

TilLs in northern Ohio range from quite sandy tills with

a relatively low clay content to clayey tills with a low sand

content. The texture (grain size) of each til-l is reasonably

constant over a large area. The till at the surface in Huron

Cowrty is clayey, but relatively silty and sandy tills are



I
t
I
ll

t-
tll

| -12
I tztlnt

t15

I

o

z7
7?

5

17
75227

2zg lO (,/l'le> '3 87
33t

3clz O
l,ll

fz1?::

6z )7/ ),1O

êt
ty lcf

r6ô
ß

ës iY"t

hle y¿hllo1
o

e t,it
a ¡zLLI 6 tL1( 1él

tò
rcL

î7
H
E5

a
tt4lts

t ?, 5L 9t1Ut,¿ t)¿O o^,
o

a6I t

aa clbl.l3
F,

.8,i!Í,{;;''
w
t67
te8

l.l.lo
,

l6rl

oc27l
azlt

tlcl
l4 ctrï l¿t m à '

2?.5
ço

llctrt lan

ttz

a

o

a Ot,1c,

a

t27

o
tg(.

2u
zrz

tø8
ßq

t?. o

8 , oh"íf,,"

tt3o.l
a

23
ic'

19o
tî9

7tg
û2é

a

iv(,
¿17

aa
.ls1t o

q5i

t28
a

¡lottl)
tf-a

lacl
o'

lcls
116

tgt
,15'

tzq
t9C ?etg

.t4

(e,
¿13 .

a
Nor"t

a
zol

r::1,, 3"1^
2JL Zoq

'#a#fr,':^?:''o

zt6o 215

n9
rçlT- "tt<' 2-g'
c Nr,,!1,â'o

t
t

cfo c

,q1
77
1t

þ)
Ì,lot

R?àlla{ iø t,t

'tzl a2rÐ
. t95

rfrfl
--

,7., o
lll o

.lzo

1¡ St tlev "e

,15

Ly ^e

Figure /. Huron County sample localities



I
I
I
r

z8

for,rnd a few f eet below the clayey till, Textural data for
Huron Cowrty tills are shown in Table 2,

Mineral Composition

Tills differ in content of quartz, feldsparr and carbonate

minerals. The ¡nineral composition of tills in northeastern

Ohio to the east ar¡d south of Huron Cor.rnty has been the subject

of studies by Totten (tg6O) ar¡d Heath (tgíl). These studies

lndicate that the quartz content of tills ranges from 6J to

89% b,eing highest ín the oldest tills. the feldspar content

ranges from 11 to 35%' being highest in the yowrgest tills,

and. the carbonate content, composed of both calcite and dolomite,

ranges from J to Zty'o, The carbonate content' including the

ealcite/d,olomite ratios, has proven useful in identifying the

units of MilLbrook TilI. Mineral content of tills is included

in Appendix B.

Color

The color of till is a subtle but very useful physical

characteristic in till identification. At alnost every thick

till sectionr two dominant colors may be seen¡ brovvn where

oxidized at the surface and gray where unaltered at depth, the

boundary between the colors commonly being I to tZ feet bel-ow

the surface. The original gray color is due primarily to ferrous

iron¡ oxidation to ferric iron gives the till a brown color'

the shade of which is characteristic and consistent for each

till. The oxidized tills at and near the surface of Huron Cowtty
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Table 2. Statistical data of till sample analyses for fi1¡16puCôurity;

No.
of
Sam-
ples

Till Unit

HirÉ¡¡n

Hayesville

Navane

u

Sand

Mean SD

186
2t4
25

27

28

27

18

29

20

6

5

6

6

l+

11

5

silt
Mearr

42

l+l+

t+5

t+3

t+z

Clay

Mean SD

4oz
356
308
30 9-

258
269
37 1

23 t5
24 1

Calcite
Mean SD

5.4 2.g

6.4 3.9

5.O 2.9

7.2 L.2

3.9 t.6
0.3 Q.7

L.6 L.s

5.t 2.7

5.6 7.9

Dolomite
Mean tsn

5.9 1.8

5.6 L.g

5.O t.g
5.t o.5

6.6 z.s

5.2 L.g

6,0 t.?
5.2 l+.2

?.ll I.j

Tota]-
Carbonate
Mean SD

LL.3 3 .8

t2.t 4.9

1o.o 3.8
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are generalÌy dark brown, tending toward chocolate brown, whereas

the older subsurface titls are yellow brown to oÌive brown.

hleatherine Horizons

htrhere the upper part of a tilL has not been removed by

erosion or the work of mart, titLs can be divided vertically
into five distinct horizons, based on degree of weathering, as

shown in figure 8. In the weathering of till the first minerals

to be attacked are the iron-bearing mineralsr especially pyrite.

These are oxidized, furnÍ.shing the brown color to the weathered

till. Carbonates are leached, and the rnost resistant minerals,

the siLicatesr are degraded.

Horizon 5 is the wraLtered titl¡ the iron bearing minerals

have not been oxidized, and the carbonates have not been leached.

0n drillerst and engineers' records, this horizon is sometines

called "blue cJ.ay with stones", but the color is some shade of

gray, rather than blue. fts top is I to 1,2 feet below the surface.

fn Huron County gray til-l may be seen in the deeper highway cuts,

in gravel pit excavations¡ and in the cliff sections along major

streams.

Horizon 4 is calcareous tilt similar to that of horizon 5'

except oxidized to a þrown color. The top of horizon 4 is also

the depth of leaching, which ranges from about 2 feet below the

surface in the Hiram TiIl to as much as 6 feet in Navarre TiI1.

Horizon 3 is similar to horízon 4, except that in horizon

3 the carbonates have been Leached. Iron oxide and manganese
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stains may be present along joints.

Horízon 2 (essentiatly the 83 horizon of soil scientists)

is the zone of decomposed tilI wrderlying the main part of the

true soil. The horizon is not only oxidized ar¡d leachedr but

is also considerably weathered, and some of the pebbles and

cobbl-es may have been deconposed. Some clay material has

accumulated in the joints, artd soil-forming processes are

advanced. The material is not so completely weathered, however,

that it canr¡ot be identified as once having been till. [he

color of the upper part generally is a mixture of buff ¡ #àV¡

and brown. The lower part may have dark stains along the joints.

Horizon 1 is the soil, divided into the A and upper B soil

horizons of pedologists. The characteristics of the soil díffer

with drainage and sloper BS weII as with parent material. The

soils of Hr.uon County are descrÍbed in detail in a report with

detailed maps (vrlildermuth and others , 1955) ,
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Millbrook Til-1

The Millbrook Til-l was named for a village in hla¡rne Cor,rrty

by White (t96L) who traced the deposit across Wayne and Ashland

cor.mties (wfrite , L967 , L977 ) mainly as a subsurface unit.
Totten (L973) traced the Millbrook Til-L across Richland Cor.rnty

into Huron County where the tiII occurs in the subsurface beneath

Hiram, Hayesville, and Navarre TíI1s. Because of its stratigraphic
position beneath the yormger tills, the Mil-lbrook Til-l is
exposed only in deep excavations and in dtream cuts; stil-I rarer

are the places where a complete Millbrook section can be seen.

Deep excavations and stream cuts have exposed Mill-brook Till-

as much as 16 feet thick, artd it is probable that Mill-brook

Ti1l extends down to bedrock in many places. Millbrook Till
is thought to average about 10 feet in thiclcress north of the

Defiance moraine in the northern part of the county, and to

average about 30 to þO feet in thicloress in the .morainic areas

in the southern and central- parts of the cor.mty"

Mitl-brook Til-l may be recognized by its dense, hard (firm)

nature and its silty' pebbly, stony texture. Typical Mill-brook

Till is much harder and compact than the overlying Vrloodfordian

til-ls. Mill-brook Ti]l- of ten exhibits reddish brown to bl-ack

stains along prominent joints and in pebble mol-ds. These rusty

joints commonly extend downward one or two feet bel-ow the oxidized

zone. The hard, compact till may be broken with difficulty, and

the tiIl breaks arourd pebbles and stones in such a way to
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preserve perfectly the pebble shapes as mo}ds.

Millbrook Till- oxidizes to various shades of broWrh, most

typically olive brown (2,5Y 4/+). Unoxidized Mil-l-brook Til-t

exhibits several shades of gray, most typically very dark gray

(5Y 3/1).
In Huron Cor.rnty, MiLl-brook TilL is divided into five r.urits

based on stratigraphic positíon, sand and graveÌ layers, artd

carbonate composition. These five r.¡nits, designated from top

to bottom U,A,Bf,BII,and l-, have símíl-ar physical appearances

a:Td are best subdivided by carbonate composition.

The l-owermost Míl-l-brook unit, Unit I-,, occurs deeply buried

beneath younger Mil-lbrook till- and gravel in the western part

of the cormty, and this unit probably is (or was) present over

the entire county, though it is rarely exppsed. fts occurrence

beneath 35 feet of gravel in New Haven Tovneship and its occurrence

near bedrock in Norwich Township are good indications that

Unit L predates both the major kame and moraine building episodes

of the Millbrook glaciation in Huron Cor.rnty" Unit I-, is silty,
sandy, contains equal amounts of calcite and dol-omite, and has

a moderate carbonate content of 10.4 percent.

Unit BII is characterized by a high clay content and by

relatively low calcite and total- carbonate percentages. This

r.rnit also occurs deeply buried beneath younger Mil-l-brook till
and. gravel. At the Prj-ce Sand and Gravel- Company pit along

Ridge Road in Fairfield Township, Unit BII occurs beneath 30

feet of gravel (tfre Norwal-k esker) " Unit BII also occurs at the

base of the concrete spillway of Holiday Lakes north of Willard.
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The distribution a¡.d thiclmess of this unit are unlclown.

Unit Bf is characterized by an extremel-y low calcite

content (near zero ) and a l-ow J, J percent total- carbonate

content. Both the calcite and totaL carbonate values are

signif icantly lower than the val-ues for Unit BfI, artd these

values are very much l-ower than the other tills in Huron County.

Unit BT j-s widespread as a subsurface unit ín Huron County

where it often occurs near bedrock" The thickest exposure of

Unit BI, t5 feet, occurs in the buried Norwal-k River valley in
southeastern Ridgefield Township. Near the northeast corner

of Wil-lard Reservoir, Unit BI ís in two layers separated by

very dark gray sand and gravel 4 feet thj-ck.

Unit A is characterized by relatively low caLcite content,

relatively high dolomite content, artd a relatively high sand

content. It is the most widespread Mil-l-brook unit in Huron

Courety, a¡d it apparently makes up the bul-k of the Defiance

moraine in the county, though exposures deep enough to prove

this are lacking. The thickest exposure of Unit A is in the

deep cuts along U.S. Route 20 Bypass southwest of Norwal-k

where the tíl-l is tL feet thick" Unit A occurs in most deep

exposures and it is well-exposed near Monroeville, Norwalk,

and Clarksf ield. f t al-so occurs in the Defiance moraine north

of Vrlillard, but exposures are not adequate to determine its

distribution in the moraine.

Unit U, the uppermost Mi]]brook unit, is characterized by

a rel-atively high caJcite content which averages 7"2 percentt

and a high total carbonate percentage which averages t2,l+ percent.
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Unit U probably is widely distributed in Huron Coun'by though

it is thin and discontinuous which makes tracing difficul-t.

fts color is intermediate between the yel-low brolvn Navarre

and. the ol-ive brown of the Millbrook A a¡d B r.¡nits¡ however'

Unit U is much harder and is more stony than Navarre Till.

The top of the Millbrook TiIl is characterized by a

concentration of stones, sil-t, sartd, artd gravel, though the

stone line is not as well--devetoped ín Huron Cor,lrty as it is

in ]-,orain County (totten, in manuscript). ThiS 7'one on top

of the Mill-brook is as much as 7 feet thick' though the normal-

thiclsress is + to 6 inches. A similar concentration of stonest

sa¡d, and gravel occurs between Millbrook r.mits ín many places.

The Mil-Ibrook Till- and its correlatives form the bul-k

of the til-I in the moraines of north-central- Ohio (Totten,

tg6g; Vrthite , 1,982) , The mul-tiple units of Mill-brook Till indicate

a complex depositíonal history which probably includes both

minor readvances during ice retreat, and thrusting of the ice

near its outer margin.

The Mil]brook Till and. its correlatives are closely

associated with thick, high quality gravel deposits i-n ma¡y

plaees in north-central- and northeastern 0hio (Wfrite , L9B?i

Totten , Lg?3) , Much of the gravel in Huron cor.¿ety apparently

was d.eposited by meltwaters from melting Mil-lbrook ice"

The Millbrook Til-l is correlative with the Jelloway Til-l

of the Scioto Lobe (Totten, t973) , the Mogodore Til-l- of the

Cuyahoga Lobe, and the Titusville Till of the Grand River lobe
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(Wfrite, t9B?). t¡Ihite and others (t969) have assigned an ALtonian

(Earl-y and./or Midd1e Vtlisconsinan) age for Títusvill-e Til1
based on several radiocarbon dates of about 4o,ooo YBP.
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Navarre Til-l

The Navarre Till, the oldest of three ltlisconsinan

(Woodfordían) tiffs deposited in Huron County, was named by

liilhite (t96L) for the village of Navarre in southwestern Stark

Couurty. This til-l has been traced by White (L96?7 L977) at the

surface and. in the subsurface across Vtlayne and Ashland Counties,

arrd by Totten (t9?3) who traced the til] across Richl-and Colmty

into Huron Cormty. The Navarre Til-l- in Huron County occurs as

a subsurface unit covered by Hayesvil-Le and Hiram Til-l-.

Navarre Till- ranges in thickness from 0 to 16 feet and

has an average thicklî.ess, where it couLd be measured , of 44

inches. The base of the Navarre is not seen in most roadcuts

and. thus the tilL thicloress was measured in rel-atively few

places 
"

Navarre Til-I is silty, relatively sandy and pebbly, artd

has a l-oose crumbly or friable structure. The oxidized col-or

of the till typically is dark yellow brown (toyn 4/4) " In a

few places where the til-l is thick, unoxidized gray (foyn Lþ/t)

Navarre Til-l- occurs about tt f eet bel-ow the surface. Weathering

of the till produces distinct horizontal partings and a platy

appearance 
"

Analyses of Navarre Till- samples (Tabl-e Z , Rppendix /â )

average 25 percent sand, l+5 percent silt, and 30 percent clay"

The carbonate content of Navarre Till samples averages 5 percent

calcite, J percent dol-omite, artd 10 percent total cal-cite, for
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a calcite,/Oolomite ratio of 7., The Navarre TilI is simílar

to the Millbrook fill (U unit) in composítion and color. However,

the Navarye TitI is much softer than the compact, firm Millbrook

Tí11.

Navame TiIl contains abr.¡ndant pebblesrand a freshly

broken till surface often displays srnaLl orange "spots" which

are the exposed cross-sections of broken iron-cemented. sartd.stone

pebbles. The Ínterface between the Navarre and the overlying

Hayesville Till often is marked by a variable zone 2 to 3

inches thick, consistíng of silt, sand, gravel, and stones

sufficiently numerous to be labeIled a stone li¡.e. Silt and

sand lenses occur at places along the interface and are common

also in the till.
The Navarre TilI is correl-ated with the Kent Till of the

Grand River Lobe of northeastern Ohio which has a radiocarbon

age of 23,ooo YBP (Wfrite, 1.968) ' lhus the Navarre TilI is

earliest Woodford.ian in age.
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HayesviJ-Ie Till

The HayesvilLe Til-J" was named for the village of Hayesville

in southern Ashl-and County by White (tg6t) who traced the tiIl
intc¡ ]-,<¡r'ain a¡rcl Richleurcl courties. To'bten (L9?3) traceci l,lre

ti]I into Huron Cormty, where it occurs widespread over the

entire county beneath a thin covering of Hiram TilL.
Hayesville Til-l ranges in thiclqress from 0 to at least

t56 inches and has an average thiclmess of 27 inches. It is
less tinan 2 feet thick over most of the county (tig, ll ), and

in places is only a few ínches thick. Except for a few l-ocal-

excepti-ons (fig. ,l ), only in Greenfield Township and bordering

areas does the thiclcress of Hayesvill-e Till exceed 2 feet.
North of llrliLlard and in a few other place s (tig, ll ) , the

Hayesville TiIl attains a thiclaress of ? to lJ feet.
Hayesville Till is predomi-nately silty to silty clayey

in texture, and is intermediate in sandr silt, amd clay

percentages between the Hiram and Navarre till-s " Hayesville

Ti]l samples (tabl-e ¿, Appendix A) average 2L percent sand,

l+4 percent sil-t, and 35 percent clay. Til-l- samples average

6"4 percent calcite, 5,6 percent dolomite, and t2"L percent

carbonate, f or a calcite/dol-omite ratio of !,L4. f ts cal-cite

and carbonate averages are higher than the other til-l-s wídespread

in Huron Couurty, but the difference in carbonate composition

among the three Woodfordian till-s is very slight.
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Figure lZ Generalized thicloress of Hiram TilI
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Figure ll Generalized thickness of Hayesvill-e TiIl
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Hayesville TiII is oxidized dark brown (toyn 4/3), a

color very símilar to the overlying Hiram TilL. Some slight
color variation has been noted in a few places where color

notations loYR 5/3, 1.oYR 4/4 (yellow brovrn), and. "gingep"

brown have been recorded. Unoxidized Hayesvi-lle Til] at depths

of 10 feet or more below the surface is dark gray to gray

brown (rovn 4/t-rcYn 3/2),
Hayesville TiIl breaks into Iarge, roughly square blocks

on a freshly exposed surface, artd a short períod of exposure

causes horizontal partings to develop in the tilI, resulting
j-n a platy structure. The till contains a moderate amount of

pebbles and granules which are predominately sedimentary in

origin-mostly shale. The presence of these granular particles

ís one of the best ways to dÍstinguish between the HayesvilLe

and Híram ti-lls.
The Hayesville TiIl is caLcareous and secondary calcium

carbonate may be concentrated in an area directly beneath the

leached zone. Leachíng of carbonates from the til-l is influenced

by the thictcress and composition of the overlying material.

The depth of leaching may reach 42 ínches if material overlying

the Hayesvil-Ie Til-I is thin or absent " In places where the

thiclaress of the overlying material is less tha¡ two feet,

the average depth of leaching is 34 ínches.
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The contact or interface between the Hayesvil-l-e Till and

the overlying Hiram Tí11 is the most difficul-t till contact

to detect in northern Ohio because little if any foreign

material occurs between the ti1ls. At about hal-f of the sections

exposing the two tills ín Huron Cor,mty, the interface between

them is marked by a thin 1 to 2 inch-thick zorle consisting of

silt, sand, and small pebbles" Typícally, the contact is marked

by thin silt "streaks" or "stri-ngers." In places where the two

til-ls are in direct contact with each other, the contact may

be detected by a slight difference in texture a:rd by the

pebble-granul-e content .

Hayesville Till ís sufficj-ently near the surface in many

places to influence the development of the soil- profile. In

Richland County (Totten, L973) to the southr the Bennington-

Cardington soiL has been mapped in areas covered by thin Hi-ram

Till where the permeable Hayesville Till all-ows better drainage

and deeper root penetration beneath thin Hiram Till. fn Lorain

Cor.rrty (totten, in manuscript) to the east, the Mahoning-Tiro

soil associatj-on has been mapped in places where thin Hiram

TiIl overlies Hayesville TilI. In Huron County, the Beru:ington-

Cardington soil- association, as wel-l- as the closely related

Alexandria and Condit soils, have been mapped in areas where

Hayesville Til-l is the dominant parent material- (Vrlil-dermuth

arrd others, t955),
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The Hayesville TilL was deposited during the Ttloodfordiart

glacial- stade, artd is intermed.iate in age between the old.er

Navarre TiLL and the yor.l¡ger Hiram Tí11. Its exact age in

radiocarbon years has not been determined because of the lack

of datable organic material assocíated wíth the titL¡ íts

estimated. age is about 18,500 YBP based on its relatíonshíp

to deposíts of lorown âgê r
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TabIe 3

Soí1 Association

El I sworth -Mah oning- Trumbul I -Marengo

A1 exandri a- C ordington-Bennington- C ondi t
hlo os ter - Canf ie 1d -Ravenna

OIena

Ottawa-Berrien

Ruggl e s -Bo gart -Vùi1mer- 01ms te ad

Paine sville - Cane ade a- Canadic e -Lorain-
Monroeville

Prout-Fries

M entor-Glenf ord-Fi t chvi11 e -Luray

chili

Ch agrin -l,o bde I l- -üf ayl and -Papakat ing

Rifle
Car1isIe

hlalkill

Major soil, associatlons and parent materials of soils
in-Huron County (in part after Wildermuth, Mickelson,
and Mozier, 1955)

Parent rnaterial

Hiram and Hayesville Tills
fhin Hiram and Hayesville Tilts
Thin tilI over Berea Sandstone

Sand and gravel-

loose sand (dunes)

Sand, silt, cfay, and gravel

Lacustrine silt, sand and
clay

Thin silt ar¡d clay over shale

Sand, silt and clay

Gravel and sand in beach
ridges, kames and eskers

Alluvial sand, silt and clay

Lacustrine peat and nuck

Lacustrine rnuck and peat

Silt over muck and peat
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Hiram TilI

The Hiram Til-I, the youngest till in Hr.¡ron County, was

named for the village of Hiram in northeastern Portage County

by lnlhite (t960) , A thin covering of Hiram TitI extends over

atL of Huron Cormty excepting along stream courses where it
has been eroded away. Hiram Till- may be considered to be the

surface material over nearly all the county, the mai-n exceptions

being the lake plains in the northwest and southwest where

lacustrine materials occur.

The thicloress of Hiram TilI ranges from 0 to 108 inches

and averages 27 inches. The til] thiclcress is quite consistent

over much of the cor.mty as over hal-f of the 60 recorded

measurements are between 20 and 30 inches. Hiram Til-l- more

than 2 feet thick occurs in an east-west belt across the center

of the cor.mty (fig, iZ), paralIel to and along the northern

margin of the Defiance moraine. The thickest Hiram Til-l-, more

than 4 feet thick, occurs in a narrow belt across Fairfield,
Greenf íel-d, and Norwich tovmships " Apparently the Def iance

moraine presented a physical barrier to ice which deposited the

Hiram Til1, creating a local- zorle in which an increased thiclsress

of til-l- was deposited.

The Hiram Tíl-l- ís oxidized to a dark brown (fO yn t+/l)

often with a slightly different shade of dark brown from the

r.r:ederlying brown Hayesville 1íl-1. The diff erence in col-or

between the Hiram artd Hayesville till-s is so slight as to not



I
I
|'l

1s

be a reliable criterion for distinguishing between them. Hiram

TiII is rich in sil-t and clay, has a bl-ocky or prismatic structure,
and where calcareous has a moderate carbonate content. Where

thick, the til1 may contain an accumulation of secondary calcium

carbonate which forms light gray f ilms or mottles. Ïfliram Til-I
is very sparsely pebbly, contains almost no granules, and

sometimes may be mistaken for l-acustrine clay which it closely

resembles.

The depth of leaching of carbonates is dependent primarily

upon the thiclsress of Hiram Till-. In places where leaching has

not progressed through the entire thiclaress of Hi-ram TiIl, the

leaching depth usually is between 20 and 28 inches, antd averages

25 inches. In places where Hiram Till is thin or absentr the

depth of leaching in the underlying Hayesvil-l-e Till- ranges from

30 to 4Z j-nches and averages 3L+ inches. Tn places where both

the Hiram and Hayesvil-Ie til-l-s are thin or absent, the depth

of l-eaching in the underlying Navarre Till ranges from JJ to
48 inches and averages 40 inches. In the subsoil, weathering

of Hiram Till- develops horizontal- partings and a fine prismatic

structure 
"

Analyses of Hiram Til-I samples (tableZ, Appendixll )

indicate the til-l averages 18 percent sand, 42 percent sil-t,
and 4O percent c1ay. Thus the Hiram has the l-owest sand and

sílt percentages, and highest clay percentage, of any tiI1 in

Huron County. The textural difference between the Hiram and

Hayesville till-s is not as marked in Huron County as it is in
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Lorain County to the east (rotten, in manuscript) " Hiram fill-
samples average 5,4 percent calcite and 5,9 percent dol-omite

for arr average calcite/d,ol-omite ratio of 0,92 and an average

carbonate content of LL.3 percent.

The major soil- associatjon rleveloperi ìn Hiram Tjll is the

Mahoning-Trumbull--Ellsworth-Marengo association (Wil-dermuth

arrd others, t955), Ellsworth soils are moderately well drained

and occur on gentle to steep slopes in both the til-I plain and

the end moraines. Mahoning soils are somewhat poorly drained

and occur on level to gently sloping areas. Trumbull soils are

poorly drained and occur on nearl-y fl-at areas. The upper part

of the Trumbull- profile is mottled gray brown, characteristic

of poor drainage.

Although the Hiram is the yor.rngest til-l in the cotmty,

late glacial and post-glacial events were responsible for
d.eposition of a wide variety of material-s on top of the till
ín many places. Numerous undrained shall-ow depressions existed

on the till- surface, artd tt "." are whol-Iy or partially f illed
with l-acustrine sediments such as clayr sil-t, marl, and peat.

The widespread glacial lake sediments in the northwestern and

southwestern parts of the cor.lnty are described in another

section.

Wind bl-own silt call-ed l-oess which forms a sil-t cap at

the surface in counties to the south (fotten, I9?3) is not

widespread in Huron Cormty. A sil-t cap of probable wind origin

rarrging in thiclaress from 10 to 22 inches artd averaging L4
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j-nches, was record.ed at 9 localities l-ocated primarily in the

southern half of the cor.mty" The two localíties of apparent

loess in the northern part of the county are from Lyme and

Bronson townshíps. The Loess is characterized. by'a Loose,

friable, nearly pure silt texture and. an almost total lack of

pebbles 
"

Lacustrine silts differ from loess in that the lake

d.eposits usually show some stratificatj-on and contains some

clay which causes the material to be more dense and compacto

l,oess may be widespread over the surface of Huron County, but

if this is sor it is too thin to be recognized. Generally where

Loess ís thínner than about I or g inches, it becomes mixed

with the wrderlying tíll or other material by organic activity
and agrícultura1 practíces, thus rendering the loess

r¡nídentifiable 
"
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GEOMORPHOLOGY OF THE GI,ACIAI DRIFT

General Staternent

The surface expression of the glacial drift in Huron

County has been produced by several íce advartces artd, durlng

some of the retreats, by outwash deposits laid d.oryn upon' wj-thin,

or beyond the melting ice. In addition to ice-related deposits¡

numerot¡s lakes existed for varylng lengths of time during and

af ter disappearance of the ice, and these la.ke beds artd former

shorelines form distinctive features.

Ðed Moraines

General Statement

Four major end moraines can be traced from the west and
f rä'13

southwest into Morrow Cowrty (ptate f). From south to north in
^

the cor.mty, these moraines are the htrabash, FT. Wa¡me, New

Irlashington, a¡rd Defiance moraines. In Huron Corrnty these moraines

trend mainly east-west except in the southwestern part of the

county where the moraines bend southwestward from the Killbuck

lobe into the Scioto lobe. A fifth end moraine, the Delphi

moraine, occurs only in Hr.¡ron Countyr and it has a northeast-

southwest trend different from the trend of the other moraines.
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Figure 13, End moraines of Huron County

(to be completed later)
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Moraines were distinguished primarily on field recognition

of hummocky topography and on the construction of proflLes from

to¡rographic maps to help identify ridges. Moraine napping was

complicated by the fact that the major moraines predate the

last ice advances. These moraines have been overridden three

times (or more in the case of the Delphi moraine) by íce which

has smoothed the hummocky rfcipography. In general, the northern,

or proximal side of each morainic ridge is more smooth and

presumably has been subjected to stronger ice scour than the

southern or distal side of the ridge. The east-west trending

end moraines were formed during the advance ar¡d retreat of

one or more ice advances that deposited the Millbrook Till.
white ígaz) aatea the Millbrook TilI at about 40,000-35,000

RYBP. The Delphi moraine is older than the other moraínes,

and possibly may be as old as Illinoian.
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hlabash Moralne

The trrlabash r¡oraine r the southern-most ¡noralne 1n Huron

Cowrty, consiEts of a slngle rldge about 0.f nlle hlgh and

30 feet hlgh that trends east-west along the Huron-Rlchland

öounty line. Iotten $969, L9?2) traced the l¡labash noralne

across the northwestern corner of Rlchland County lnto Huron

cor.rnty. The ufabash moraine enters Huron Cowrty about 2 mÍIes

east of Plymouth ar¡d extends eastward a].ong the county llne

for a distar¡ce of about,l0 miles into Ashlar¡d Cowrty. Elevations

along the crest of the rnoraine exceed 1100 feet and two lorolls

in southern Greenwich llownshlp exceed 1'2OO feet, the highest

elevations in Huron county. continutty of the rldge is lnterrupted

by the valleys of hlest Brar¡ch Huron River a¡rd Southwest Branch

Vermilion River.
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FT. Watrne Moraine

the FT. Wa¡rne moraine in Hr¡ron County is represented by

an irregular belt of hummocky topography 0.8 to 1.8 miles

wide which has an east-west trend across southern Rip1ey and

Greenwich townships. The lorolls of this compJ.ex morainic ridge

rise 20 to 30 feet above the tilI plain. Totten (1969, L972)

traeed the FT. Wayne moraine across the northwestern corner

of Richla¡d Cor.rnty into Huron County. fn Huron County' the Fl,

Wa,y r. a moraine can be traced from the east side of Plymouth

eastward for a distar¡ce of 12 rniles to the Hr¡ron-Ashland county

line. The moraine becomes wider eastward and two separate crests

car¡ be distinguished in Greenwich Townsh5-p. The FT. Ida¡rne

moraine is separated from the hlabash moraine on the south by

a narrow band of ti]I pIain, whereas a belt of til] plain as

much as 2 miles wide occurs between the FÎ. hlayne moraine a¡rd

the New Vrlashington moraine to the north. The FT. Vrlayne moraine

is dissected by several tributaries of Southwest Branch

Vermilíon River, artd by hlest Bra¡¡ch Huron River.
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New lVashington Moraine

The New hlashington moraine in Huron Cowrty is represented

by 2 to 3 elements composed of irregular patches and ridges

of hummocky topography north of the FT. hla¡me moraine. Totten

:.;969, t9?2) traced the New wasninfiå;;å?;""" the northwestern

corner of Richland County into southwestern Huron County west

of Pl¡rmouth. hlest a¡¡d north of Plymouth the trend of the moraine

is partially obscurred by kames which are younger than the

moraine. Northeast of Plymouth, the New Washington moraine

trends northeastward to Delphi in central Ripley Township

where it crosses diagonaÌly the larger Delphi moraine. East

of the Delphi moraine, the New hlashington moraine is weakly

developed. ,OnIy a single ridge and a few lorolls mark the moraíne

north of Greenwich, Southwest of New london, lo:ob and kettle
topography obscures the trend of the moraine. However, southeast

of New London in the southeastern eorner of the county' the

New Washington moraíne is strongly developed, and three prorninent

crests can be traced eastward into Lorain ar¡d Ashland courties.
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Defiance Moraine

The Defiance moraine is a wide belt of hummocky topography

consisting of seven or more individual ridges or elements

that have a general east-west trend in south-central Huron

Conrrty (tig,Z , plate 1). In places the elements are separated

from each other by nanow tracts of ground moraine, in other

places the elements are closely bunched together to give the

appearance of a single belt of jumbled knolls.

The Defia.nce moraine beLt can be traced eastward from its
type locatity in western Ohio (Goldthwait and others, t96t)

into Norwich and Richmond townships in western Huron County

(plate 1). At the Huron-Seneca county line, the Defiance

moraine is 5,5 miles wide and consists of ten distinct ridges.

A number of the Defiance moraine ridge crests converge and

diverge several times as they are traced eastward across the

county (plate !, lg' 13¡, Typically the number of distinct
Defia¡ce elements that ca¡¡ be recognized in Huron County ranges

between six and seven.( f rþ 15),

The southern-most element of the Defiance moraine has a

distinct southern border over most of Huron County. The valley

of Honey Creek marks the moraine boundary at the Huron-Seneca

county line. Farther east, the crest of the southern-most

element rises about 2J feet above rthe flat plain of ancient

Lake Vt¡illard. This element, about 0,7 mile wide, makes a

southward. loop into the Lake lrrlilLard lowland near Celeryville,

from which it can be traced east-northeastward into Fairfield
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Township where several elements are closely bunched. In eastern

Fairfield Township, the southern nargin of the Defiance moraine

is bordered for a distance of three miles by the valley of

East Branch Huron River. fn western Fitchville Township a

short distance west of FitchviLle village, the southern margin

of the Defiance moraine overlaps the northern end of the older

Delphi moraine. East of Fitchville the southern Defia¡¡ce nargin

is partially obscurred by knob and kettle topography that
originated from a later (post-Defiance) ice advance. The ridge

traversed by State Highway L62 between Fitchville and New London

is regarded as the southern-most Defiance element. East of

New Lond.on the Defiance morainj.c elements have weak topographic

expression and the southern margin is poorly defined. Near

the Huron-Lorain oounty line, the Def iance and New Vtlashington

morai.nes nearly merge, and the narrow depression between the

two moraines is located a short dista¡rce south of State Highway

1,62,

The highest and broadest element of the Defiarrce moraine

in western Huron County is the second from the southern margin.

This ridge is about 1.2 miles wide, about 30 feet high, and it
serves as the drainage divide between Honey Creek and West Fork

Black River. The major Defia¡rce element exhibits a doubl-e crest

5-n many pJ-aces. It can be traced eastward across the southern

part of the city of Vùillard to directly north of the ltlillard
Reservoir and across southern Fairfield Township to Fitchville
where its identity is confounded by superposed knob and kettl-e
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topography. This element may constitute the major portion of

the high ridge between Fitchville and New London. The other

Defia¡rce moraine elements situated north of the two elements

previously described are grouped closeJ.y together, and the

crests generally are less than 0.7 mile apart.

The northern boundary of the Defiance moraine is not as

sharply defined as the southern boundary, Vet it car¡ be traced

with some certaínty across Huron County. In northern Norwich

Township, the northern boundary of the moraine is followed for
about two miles by State Highway t62, In northern Greenfield

Township, the moraine boundary is obscurred by the younger

lmob and kettle topography (tig, Z ). East of the knob and

kettle area the northern boundary of the moraine can be traced

eastward from Hanville Corners to the northwestern corner of

Fitchville Township where the Ðefiance morai.ne is superposed

over the eroded remnants of the older Delphi moraine. The northern

boundary extends eastward from the Fitchville-Hartland Township

line to the Vermilion River valley where the boundary is obscurred

by la:ob and kettle topography. East of the Vermilion River,

the Defiance moraine elements are weakly developed, and the

northern boundary is indistínct. The boundary as mapped trends

eastward across the northern boundary of New London Township

to the Huron-Lorain county line.
Within the Defiarrce moraine complex, are narrow belts of

till plain (Plate 1), a few of which are followed by small

streams. The major streams in Huron Cor:nty have cut valleys
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across the elements of the Defiance moraine. These valleys

are not deeply entrenched through the elements of the morainer

primarily because the elements are located near the headwaters

of streams. Most smaLl streams do not follcw the depressions

between moraine elements for any distar¡ce, but instead tend

to flow around and between hummocks, artd eventually reach the

tiIl plain to the north.

In the few deep exposures in the Defiance moraine, Millbrook

TiIl makes up the core of the moraine. Hiram, Hayesville, and

Navare tills occur in the moraine, but only form a veneer or

blanket over the Millbrook Ti11. Most Iikely the Defiance moraine

was formed by an,íce advance (or retreat) that deposited one

of the younger (A) Miltbrook titl uníts. Ice advances that

deposited the Navarrer Hayesville, and Hiram tills overrode

the moraine, and in the process the morainic elements probably

were slightly eroded and modified. The morainic elements are

considerably smoother and less hummocky than r.¡nmodif ied morairlês.
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Delphi Moraíne

The De!.phi moraine is a broad, relatively short northeast-

southwest trending ridge composed of five relatively distincrt

elements extending fron central Hartland Township to southern

Ripley Township, a distance of about 14 miles. This moraine

was fírst mapped by Campbell Á955) who named it the Delphi

Spur moraine for the small hamlet of Delphi in Ripley Township.

Campbell (1955) described the Delphi moraine as consisting of

two distinct parts separated by a promS-nent glacial outwash

channel. The De1phi moraine is composed of five relatively
distinct elements which have a total width of as much as 3,7

¡niles and which project J0 to 4O feet above their surroundings

(tig. lf ), the elements have broad, smooth crests, and relatively
litt1e hummocky topography is associated with the moraine,

untike the other moraines in the cor:nty. The outwash char¡nel

referred to by Campbell (t955) trends mainly north-south ar¡d

cuts diagonally across all five Delphi elements. The moraine

becomes smoother, lower, and less distinct toward the northeast,

and it seems to "disappear" near the hamlet of HartLand in

central Hartla¡rd Township. Adding to the confusion of topography

is the Defiance moraine which crosses the Delphi moraine in

northern Fitchville Township. Apparently the Delphi moraj-ne

is older than the other moraines including the Defiance in

Huron Cor.rnty, even though the trends of the Delphi elements

stilL can be recognized in a few places beneath the Defiance

moraine. The Delphi elements have a smootherr less hummocky

surface than the Defiance, and the Delphi moraine apparently
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was removed by glacial scouring northeast of Hartland, perhape

by the very ice that deposited the Defj-ance moraine. Likewise,

the southwesterrr extent of the Delphi moraine is obscurred by

the New V'Iashington and FT. Vrlayne moraines in Rip]ey Townsh5,p.

l¡Jest Branch Huron River south of Delphi represents the southern

limit to which the Delphi moraine can be traced. The Delphi

moraine is unique among moraines in Huron County in that its
northeast-southwest trend exhibits about 40" to 5oo difference

frorn the other moraines. Most tikely the Delphi moraine was

deposited by ice advancing southeastward into northern Ohio

from a Huron Lobe source. Supporting this hypothesis are

stri-ations developed on limestone at the France Stone Company

qua{y near Ftat Rock in Thompson Township, Seneca County.

Four sets of striations are visible¡ S þ0 hl, South, S 50 E.

and S 80 E. The most prominent and most recent striations
likely were nade by one or more Millbrook ice advances which

deposited the Defiancer New lVashington, FT. Vùa¡me, and Wabash

moraines. The S 80 E striations are the deepest and cthe oldest,

and most probably were made by the ice advance that deposited

the De1phi moraine. The S 50 E striations are faint and also

were made by a pre-Millbrook ice advance, though not necessarily

by the same advance that deposited the Delphi moraine. Crests

of the Delphi moraine elements have trends that indicate the

iee which deposited this moraine in Huron County advanced in

a direction that varied from S 50 E to S 75 E. It is likely

that the De1phi moraine predates the Millbrook ice advartce,
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ar¡d tt ls posslble that the moraine predates the hlisconeinar¡

glaclal stage. l11l sarnples needed to help deter¡nlne the age

ar¡d Eource of the De1phl noralne are laeking.
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BEACH RIDGES

General Statement

A series of beach rídges representing strandlínes of

earlier, higher stages of Lake Erie occur on the northward

sloping lake plain in northwestern Huron County. These beach

ridges which generally paralleI the shoreline of T,ake Erie

now located about / miles north of Huron County, were mapped

by Carney ( lqtt ) and by Totten (L7BZ) who recognized as

many as 20 separate ridges in northeastern Ohio. The beach

ridges in northwestern Huron County belong to stages of l-akes

Maumee, Whittlesey, and Arkona which occur between the elevations

of ?80 and 695 feet (ta¡le 4 ¡, Although the beach ridges in
northern Ohio typically are paraIlel to the east-northeast

trending shorel-ine of Lake Erie, the ridges in Huron Cowrty

exhibit a pronounced southerly trend into the broad Huron

River embayment"

Maumee Beach Ridees

Four Maumee beach ridges, disignated Maumee la, (780 feet),
Maumee rb (?74 feet), Maumee II (764 feet), and Maumee fII
053 feet) occur in close proximity to each other ín Huron

Coluety" The Maumee Ia ridge ís discontinuous and can be recogni-zed

in very few places. A segment of this ridge about 5OO feet wide

and only a few feet high trends southwestward for about 4 miles

-{
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Table 4¡ Beach rldgee of northern Ohlo (after lot
Elevatl.ons are of rldge crests, and ages

ten, t982)
are approxlnate.

Beach ridEe

Maumee Ia
Maunee Ib
Maumee II
Maumee III
trühittlesey I
l{hlttlesey II
Arkona I
Arkona II
Arkona III
Warren I
ülarren II
Wamen III
Itlayne

Grassmere

Lundy

Eleyatlon (ft)
?80

77t+

?6t+

753

7t+o

732

7tt
700

695

686

680

6zo

660

6tto

6zo

AEE YBP

Ltþ.500

t l+ rl+50

tl+,250

1¿r, 1 00,

tg,g50

t3,850

t3,5o0

t3,350

L3,300

1'3, o50

13, 000

t2 tgoo

t2,850

1 2, 800

t2,? 50

0utlet
Wabash RLver' Indian

ll

Í

t,

0t

tl

tt

lt

I

,l

Grand Rlver, Míchig¿
lt

tl

at
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It

,t
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at

lt
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lt
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in Norwalk Township southeast of Norwalk. Three short segments

of Maumee fa occur between lnlest Branch Huron River and Sl-ate

Run in Peru Township at the southern most extent of lake Maumee

in Hr.¡ron Cor.rnty. The Maumee Ia ridge is most continuous and

extensive in I-,yme Township where it can be traced for B miles

along the west side of the Huron River emba¡rment to Bellevue

at, the Hr.¡ron-sandusky county line. In southeastern Lyme

Township, the ridge has a northward trend, ís nearly 1000 feet

wíde ín places, and is capped with dr.¡nes near Qppermart Road 
"

A few smal-l dune patches occur on the til-l plain southwest of

the ridge. The ridge makes a sharp bend westward in northern

Lyme Township and is fol-lowed by U.S. Route 20 and Bauer Road

to BeLlevue. The Maumee Ib beach, elevation 774 feet' occurs

as a narrow ridge, 300 to 4Oo feet wide a¡d 5 to B feet high,

which can be traced from the northeastern corner of Norwalk

Township southwestward to Col-e Creek. Between Col-e Creek and

West Branch Huron River the Maumee Ib ridge is absent. The ridge

is well- developed west of West Branch Huron River where it
trends northwestward a distance of B miLes to Strongs Ridge

east of Bel-l-evue. At Strongs Ridge, the Ib ridge bends sharply

westward and can be traced to the south edge of Bell-evue where

it occurs 5OO feet north of the Ia ridge. In the ,r!"i.rity of
/

Hr.mts Corners near the center of Lyme Township, the fb ridge

is a double ridge, the larger of which is traversed by Sandhill-

Road. A large dr.me f ield about 0 " J mile wide, with individual

dunes as much as 25 feet high, is associated with the ridge
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1 mile north of Hr.¡nts Corners. A smaller dune fiel-d occurs

a short clistance south of Hunts Corners.

The Maumee II beach ridge, with a crest elevation of

764 feet, ís moderately well developed in Huron Corrnty. The

ridge which is about 4 to 6 feet hígh and 300 to 500 feet

wide, is situated about J00 feet northwest of the Maumee fb

ridge in Norwal-k Township" In Peru Torrunship between East Branch

Huron River and Cole Creek the ridge is 500 to 1000 wide and

is traversed by Settlement Road" West of West Brartch Huron

River the Maumee If ridge is represented by several short

northwest trending ridge segments each of which is 0.5 to

1.0 mile long. In northwestern lyme Township east of Bell-evue,

the Maumee TT beach ridge is accentuated by dr.rnes which occur

on arld adjacent to the ridge lorown as Strongs Ridge. A rel-atively

steep slope occurs on the north side of Strongs Ridge for a

distance of about 1 mile. This steep slope is a remnartt of

pre-lnloodfordian cliff formed by wave action when the, lake l-evels

had stabilized at a high eLevation for a considerable length

of time. Similar cliffs are more extensive and much more

prominent farther east in lorain County (Totten, L}BZ) " From

Strongs Ridge, the Maumee II beach ridge can be traced westward

to Bel-l-evue, traversed by State Route tt3,
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Maumee beach gravels are poorly exposed in Huron Corxrty.

The Maumee Ia beach ridge southeast of Norwalk Ís composed

of 7 feet of poorly sorted gravel containing a silty clay

matrix and cobbl-es up to 3 ínches in diameter, The Maumee Ib
ridge at the south edge of Norwal-k is composed of 6 feet of

fairly welL sorted sand and gravel. The Maumee II ridge southeast

of Norwalk is composed of / feet of sand and silt, and a few

cobbles occur in the lower part" The Maumee IIf ridge southwest

of Norwalk is composed of sandy gravel. Chili soil is developed

in the gravelly Maumee ridges and Ottawa soil is developed in
the dune sand associated with the r5-dges.
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I Whittlesey Beach Ridee

The Whittlesey lake stage in northern Ohio is represented

by two beach ridges having crest elevations of 74O and 732

feet (Totten, L?BZ), In Huron Cor.rnty, only the WhÍttlesey II
ridge with a crest el-evation of 732 feet is represented. The

Whittl-esey TI ridge is wel-l-deveJ-oped in Huron County, and it
is nearly continuous across Norwalk and Ridgefield Townships,

its continuity being broken only by the valleys of East Branch

and West Branch Huron River-and several tributaries. The

Whittl-esey beach ridge is l-ocated near to the Maumee fff ridge

in Norwa1k Township along the east side of the Huron embayment

but the ridges diverge southwest of Norwal-k where the Maumee

and Vrlhittlesey ridges are about 2 mil-es apart. The Whittlesey

ridge is 5 to B feet high and 300 to 800 feet wíde. Northeast

of Norwal-k near the Huron-Erie cor.mty line a durte field 0,2

mile wide and about 1 mile J-ong occurs on the ridge and extends

eastward a short distance to the Maumee ridges. The Vùhittlesey

If ridge is fol-lowed by State Route 6t in Norwalk Tovunship

from the Huron-Erie cor.mty Line through the center of Norwal-k.

Between Norwa}k and Monroevil-l-e in Ridgevill-e Township, the

Whittl-esey ridge is foll-owed by U.S. Route 20, At Monroevill-e'

the ridge trends north-northwestward for 3,5 mil-es along the

western margin of the embayment to the Huron-Erie cor.mty l-ine.

This portlon of the ridge, which is 1,000 feet wide in places,

is traversed by State Route 99, Whittl-esey beach gravels are



o3
very poorly exposed in Huron County, and no pits occur in the

ridge. A few shallow cuts exposed medium fine sand and sandy

gravel " Chili soil is developed in the graveJ-ly tdhittlesey rídge.

Arkona Beach Ridse

The Arkona lake stage in northern Ohio is represented by

three beach ridges having crest elevations of |LLr70O and

695 teet (Totten, 1982) " The only Arkona stage represented ín

Huron County is Arkona IlI (elevation of 695 feet) which occurs

north of Norwalk near the Huron-Erie county line. The Arkona

IIl ridge is discontinuous, is about O,2 miles wide and about

5 feet high, and only three short ridge segments' having a

total- length of three míl-es, are present in the cor.mty. A few

smal-L dunes occur on the ridge segment northeast of Norwalk at

the Huron-Erie county line. The Arkona III ridge is composed

of gravelly sand which has been excavated in two smal1 borrow

pits. A broad sheet of sand occurs on the lake plain between

the elevations of ?LL and 695 feet, the same el-evations at

which Arkona f and fI ridges occur to the east. The welL-drained

Kibbie soil, highly regarded for vegetabl-e crops, is developed

in the sandy Arkona sediment.

Beach ridges having crest el-evations below the Arkona

695 foot l-evel- do not occur in Huron cor.r:rty; these ridges occur

in Erie County to the north.

t
t
u



I

I
I
r|

bl

Lake l¡Iillard

Lake Will-ard is the name applied to a large lake bed

about 10 miles long and 5 miles wid.e ]ocated in the southwestern

corner of Huron County. Smal-l- portions of the l-ake bed also

occur in the northwestern corner of Richland County and in

the northeastern corner of Crawford Cor.mty. Lake Vrlillard,

which has previousty been cal-Ied Vtlill-ard Lake, Wil-lard Marsh,

Huron Marsh, New Haven Marsh, Celeryvill-e Muck Arear artd The

Muck, occupied the Lowland between the Defiance moraine to the

north and the New Vrlashington moraj-ne to the south. During its

greatest extent, Lake Vtlillard apparently reached a l-evel of

about 9þB feet along its southern margin although a Ievel of

94O feet appears to mark the upper limit of the lake along

its northern margin. The maximum extent of the lake is based

both on topography and the distribution of lacustrine sediment.

No distinct shorel-ine or shore deposits such as beaches occl.lrr

a¡¿ thus the lake margins (plate 1) must be regarded as approximate.

Outlets of t,ake Vrlil-lard incl-ude both Honey Creek to the west

and West Branch Huron River to the northeast. AS Soon aS ice

had retreated northward into the Erie Basin, Lake level- dropped

to about 930 feet for an appreciable period of time during which

sal-t, cJ-ay, peat, and gyttja accumul-ated in the submerged part

of the basin. ' 
;l i¡'t c 't" ''/
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One of the earliest studies of the lake bed was by Dachnowski

(tgtz) who reported 17 feet of peat as occurring in the center

of the marsh southwest of Celeryville. Hubbard and Rockwood

(L9L+2) mapped the lake bed on the basis of silt deposits which

they recorded at elevati-ons considerably higher than the l-evel-s

recogni-zed in this study. The l-ake level-s postuJ-ated (Hubbard

arrd Rockwood, 1942) of 980 to 985 feet on the south side of the

lake and about 970 feet on the north side may have been based

on a misidentification of Hiram Till as l-acustrine sediment,

a problem common to modern glacial studies in northern ohio.

Drainage ditch exposures in the lake bed reveal_ a variety
of deposits of both l-acustríne and glacial origin. An exposure

near the intersection of Coder and Line roads near the center of
the l-ake bed revealed grayish black muck 1 foot thick overlying
t.75 feet of silty clay and L.5 feet of bioturbated silty clay
til-] (Hiram and./or Hayesville Till-). A stone l-ine occurred beneath

the clayey till, and þ feet of compact räSty MilLbrook Til-I
occurred beneath the stones. lhe basal- unit exposed was a very

dark gray gravel as much as 5 feet thick. Exposures in the eastern

part of the l-ake bed west of State Highway JpB revealed 2 to 5

feet of peat overlying about 2 feet of gyttja and shel-l- marl.

Laminated clay and as much as 5 feet of Hayesvil1e Till occurced.

beneath the gyttja, and 2 feet of water bearing saned was exposed

in the bottom of the exposures, The sand has continuity with

the nearby gravels of the Plymouth area kames, and the sand is
under artesian pressure beneath the lake bed where the sand is
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overlai-n by impermeable clay and. til-l.
Hod.ges (L979) made a detaited study of the eastern end

of the lake bed utiLizing both cores and trenches.(fig" l/o),
The upper till in the core probably ís Hayesville Tí11, and.

the lower tíIl probably ís MiLLbrook Till. About 19 feet of

gJ-acíofLuviaL sand. and. gravel occur between the two tíIls.
Radiocarbon d.ates on two logs (fig,lb ) ind.icate the lake may

have temporarilv draíned îrgÈ:1 Tl ffari?T,àvr"i, 
1.2 , ioo R . c . y. B. p. 

¡

and was "swampy" 9810 RoC.Y.B.P¡The Rifle soil is developed

ín the peat that occurs at the surface over an area measuring

approxímately 2 miLes wid.e and ll miles long ín the eastern part

of the basín. Peat probably occurred at the surface of the lake

bed i.n most places ín píoneer days, but fíre, wind. erosion,

and agricultural activíty have reduced. consid.erably the expanse

and. thicloress of peat. Marengo ar¡d Berurington soils are deveJ.oped

in the silty and clayey lake bed sediments where peat ís absent.
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ALLWTAT (ourwasn) onposrrs

Tntroduction

Vrlater from the melting ice sheets caruied gravel, sand,

silt, and clay away from the ice to greater or lesser distancês.

The deposits are sorted as to grain size, artd generally the

fíner sÍlt and clay are washed farthest dovrnstream leaving

sand and gravel- nearest the source.

In some places, water flowing from or across the ice

deposited cones of material against the ice edger or in holes

or l-ow places on the j-ce ítsel-fo When the ice disappeared, these

became mor.nd.s caIled kames. As much of these materials were

deposited at the ice margin, masses of r.¡nsorted d.ebris (tiff )

were incorporated in the sar¡d and gravel which in kames tend

to be highly variable and i-rregularly bedded. Small- ice masses

became buried in the debris at the ice margin. Melting of the

buried ice blocks resulted in collapse of the overlying material

to form kettle holes, Some of which were deep enough to extend

below the water table to form lakes or swampso 
"

Some of the meltwater carved sinuous channel-s on top of

the ice sheet. Sa.nd. and gravel, representing the bedl-oad of the

stream, were deposited in the channel and also were deposited

aS kames at the front of the retreating glacier. When the ice

f inally mel-ted, the sand and gravel f ormed a sinuous ridge

known as an eskero In Huron Cor:ntyhhre eskers trend north-south

paralle] to the dírection of ice movement" Some mel-twater also
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fLowed into large linear cracks in the ice larown as crevasses,

and. the sÍIt and sand d.eposited in the cracks a"re now preserved

as low l-inear rid.ges lcrown as crevasse fillings.
During degJ-aciation. i.ce remained in some valleys and

intermoraine l-owland.s after the uplands were free of ice, and

mel-twaters flowed ortr aroundr or beneath the stagnant valley
iceo Very little water could. drain rapidly away from the glaciér

because the regional d.rainage ín Huron County was northward

toward the retreating ice sheet remaining to the north of the

cor.rnty was westward by way of Honey Creeko For a short tíme

eJ.ongate lakes formed. in the northward trend.ing valleys r.¡ntil

ice retreated ínto the Erie Basin.
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Kames

Plymouth Kames

A large area of kames about þ mil-es square is l-ocated in
southern New Haven Township near the Huron-Richl-and county

line. The kames, L5 to 25 feet high, are traversed by State

Highway 61 between New Haven and PJ-¡rmouth,.and by State Highway

598 southwest of New Haven. At least 3 pits have been operated

in these kames near State Highway 598, of which only the pit
operated by the Abel Asphalt Company showed recent activity.
In the Abel pit as much as 20 feet of sandy, well-sorted gravel

is exposed, which is overLain in places by 0 to B feet of

Hiram and Hayesville Till" Stony hard Mill-brook Til-L occurs

at the base of the gravel in the pit, and 14 feet of sandy

gravel occurs beneath the till- and below the water tabl-e.

Gray Millbrook lilL was dredged up with the lower gravel. At

an abandoned pit Navarre Til-l- also overl-ies the kame gravel.

Thus much of the gravel is Millbrook in âgê, though the kame

gravel near the surface could be of Navarre age. In places where

the til-ls overlying the gravel are thin, Ol-ena soil is developed

in the gravel.

The Plymouth kame gravels are ar'ì important recharge area

for groundwater. Water enters the gravel in the high kames and

fl-ows r.urderground to areas beyond the kames " The water-bearing

kame gravels occur beneath impermeable til-l- and lacustrine clay
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in the Willard log area north and west of the kames. Occasíona11y,

high pressures build up in the artesian system and cause

ground water to break through the clay and to flow out at the

surface of the Þog as artesian springs"

Other Kames

An irregular grouping of kames resembl-ing a discontinuous

esker is located 2 miles west of Greenwich j-n eastern Riptey

Township" The kames are stnrng over a distance of 2 mil-es in
a north-south direction. The three largest kames each are about

0"J mile wide and are about 20 feet high. Sanrd and sandy gravel

similar to the Plymouth kame gravel is exposed in an o1d pit
at the north end.

A group of smal-l kames about 20 feet high occurs at the

Huron-Richland county l-ine in southern Ripley Tovmship. Al-1

pits formerly operated in these kames which have been reclaimed.

The two large iorob and kettLe complexes previously described

GiS"7 ) resembl-e kame topography. The knobs are veneered with

Hiram and Hayesvil-l-e Til-l, and no pits or deep excavations

occur to reveal- the nature of the materials at depth" Most I

excavations reveal sand and silt beneath the til1s, but gravel

seems to be lacking. It is possible that many of the knobs

are composed of till. Hayesvil-l-e and Hiram til-l- overl-ie the

sandy kames which probably are of Navarre age " The kettl-es in

these complexes are relatively shallow, and many are fil-l-ed

with peat, siIt, and clay.
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Eskers

Norwalk Esker

The Norwalk esker is a north-south trending ridge about

6"5 mil-es long which occurs along the western border of Bronson

and Faírfield townships about 4 miles south of Norwal-k" The

esker ranges in width from J00 to 0"4 mile, a:td its crest

rises 20 to 40 feet above its surror.¡ndings. The ridge, which

resembl-es a chain of kames stnng end to end, is traversed

over its entire distance by Ridge Road. A gap occurs in the

esker near its southern end, and it is breached by East Branch

Huron River near its northern endo In places the esker is a

d.oubl-e ridge, and small branch ridges extend a short distance

away from the main ridge like brartches on a tree.

At least tt sand and gravel pits have been operated in the

esker, the most recent of which was operated by Price Sand and

Gravel Company" At the Príce Pit, 6 feet of coarse cobbly gravel

24 f eet of gravelly sand. Gray Mi1lbrook BIf til-l occurs in

the bottom of the pít beneath the gravel" At two other pits

30 f eet of sand and gravelly sand is exposed, and a ti1l cover

is lacking although til-l- has been reported at the surface along

the fl-anks of the esker. Most of the old pits were located in

the northern and central- parts where the esker was widest"

Considerably more gravel remains in the esker although the

position of Ridge Road astride some of the thickest gravel
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currently precludes ma¡címum deveJ.opment of the deposit"

The esker probabJ-y originated when a southward fJ.owing

stream, perhaps folLowing a J.arge crevasse ín the íce surface,

discharged at the steep frontal sJ-ope of the iceo A delta

probably was formed. at the point of discharge, artd as the ice

retreated, the point of discharge LÍkewise retreated. forming

a chain of kames, In several places the stream was braj-ded.,

and branches resulted in the esker.
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Hartland Esker

The Hartland eskerr two miles long and J00 to 1500 feet

wide, trends north-south in the northeastern corner of Hartl-and

Township. Its entire length is traversed by Cook Road. The

Hartla¡d esker, líke the Norwalk esker, resembles a chain of

kames, and the two eskers probably had a similar origíno ArI

excavation in the esker revealed as much as 2J feet of poorly

sorted gravel that varied from stony at the top to sandy at

the base. Silty sand was exposed in a smal-l cut along Cook

Road" Olena soil is d.eveloped in the mainly sandy esker

sediments. No till- was visibl-e in either exposure r

Clarksfield Esker

thc Cla,(s*rcl[ es Ke>,
The third esker in Huron Cowrlyrnoccurs a short distance

east of the Vermilion River valley in southwestern Cl-arksfield

Township and in the northeastern corner of Fitchvill-e Township.

The esker, which has a south-southwestward trendr begins about

O "25 mile southwest of Clarksf iel-d and trends southwestward

near to and parall-eI to the east side of the Vermilion River

val]ey. The esker consists of four segments about f00 feet

wide and 10 to 15 feet high having a total length of 3.J miles

spread over a distance of 4.J miles. Sand and gravel are exposed

in one esker segment, artd 01ena and Chil-i soils are developed

in the coarse sediment.
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Ulakeman . Crevasse Fi,IIínes

Several short low linear ridges composed of síIt and fíne

sand occur in lrlakeman Ílownship in the northeastern corner of

the cor.pty. AII of the ridgêsr the longest of which is 0.ó mile,

trend southwestward from the longest segmento These ridges

appear to represent the filJ,ing of crevasses on stagnant Íce.
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Al-luvial- Terraces

General Statement

The modern drainage of Huron Colrrty flows northward into

Lake Erie. The present d.rainage was established primarily

following the Mil-lbrook glaciation as a direct result of two

conditionsr (1) prominent east-west trending end moraines at

the southern margin of the county blocked southward drainage,

and. (2) Mill-brook ice depressed the crust in the Erie Basin

for a considerabl-e period and created a slight northward tilt

d Huron County thereby allowing streams a steeper northward

grad.ient. Northward. drainage became well- established and were

abl-e to entrench their valleys to keep pace with glacio-i-sostatic

rebor.¡nd and the lowering of l-ake levels. One to three sets of

northward sloping terrace levels are present along the major

valleys and along several- tributaries (plate 1). These terraces

are not outwash terraces typical of the southward flowing streams

in Ohio which carried glacial meltwater" Instead, these terraces

represent floodpl-ains cut by streams that had basel-evels, higher

tha¡ present, determined by leveJ-s of T,ake Erie during the PLum

Point Interstadial. The streams responsible f or the temaces

had gradients of a.bout ? to L5 feet per mile artd remained at

stable basel-evels for sufficiently long interval-s for extensive

lateral cutting to occuro
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These terraces formerly were veneered with thin deposits

of sar¡d and gravelo .However, the present terrace surface is
the result of modification of the origínaf by both ice and

water. In places the terraces have a humrnocky appearance, which

is attributed to the deposition of thin til-l- on the terraces

d.uring the lrloodfordian glaciation. Post-glaciaL streams occupied

the terraces for a few hr.¡ndred years during the Maumee-Arkona.-'

ltlhittlesey-Vùarren lake stages. Consequently the terraces

contain in their upper part siltyr sandyr gravelly alluviaL

materj-aLs from whích lobdell, ltlaylandr and Chili soils have

been developed,
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Vermilion River Terraces

Remnants of three surfaces of alIuvial terraces occur

in the val-Iey of Vcrmilion Rivcr in castcrn Hurolr Cor.urtyo [he

highest terrace in the valley is represented by many small

segments, the largest of which is 0.J mile long and 0"J mile

wide (pl-ate 1) " The terrace has an elevation of 960 feet in
southern Fitchville Township at the Huron-Ash1and cowrty line,
an elevation of 9l+O feet at Fitchvill-e, amd an el-evation of

890 feet near Clarksvilleo From Clarksville north to Wakeman

and the Huron-Erie county line the highest terrace is represented

by four segments having elevations ranging from 880 feet to

840 f eet. The total- length of the terrace in Huron Cor"¡nty is
about 17 miles, and the gradient of the terrace surface is
about 7 feet wide per mile toward the north"

Remnants of a middle terrace surface are preserved in

Vermilion Vall-ey between CLarksvílle and the Hr.rron-Erie county

line. Segments of the middle terrace, the largest of which is
about 0.6 mile long and 0"4 mile wide, range in elevation from

870 feet at CLarksvi]Ie to ?90 feet at the Huron-Erie county

l-ine. This terrace has a northward slope of about tZ feet per

mile over a distarece of 6.5 mil-es"

Remnants of a low terrace occur in Vermilion Va1]ey near

the Huron-Erj-e county line . This low elevation is near to, and

appears to merge with the modern floodplain surface.

The alluviat sediments underlying the terrace surfaces

are quite variable, and range in slze from silt to coarse gravel.
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East Branch Huron River Terrace

Numerous small- terrace remnants are preserved in the valley

of East Branch in northeastern Peru, eastern Ridgefield, and

northwestern Norwal-k townships " East Brartch meanders from one

side of the val-Ley to the other and has succeeded in eroding

much of its formerly extensive terrace. the largest preserved

terrace remnartt, about 1 miLe long and nearly 1'000 feet feet

wide, occurs on the west side of the vaIley in northern Peru

Township" A sma1l krroll, probabty a kame' occurs on the terrace

surface. The terrace el-evations range from 7BO feet south of

Peru to 62J f eet at the Huron-Eríe cormty l-ine, for a gradient

of 15,5 feet per mile over a distance of 10 miles.

West ch Huron River Teryace

Many remnants of an extensive terrace occur ín the valley

of West Branch extending from the south edge of Huron County

northward 2J miles to the north edge of the county where hlest

Branch and East Branch join to form the Huron River. In New

Haven Township near Plymouth the terrace remnants mostly are

narrow and discontinuous. In Greenfiel-d Townshíp the valley

widens a¡d the terrace reaches a width of 0.J mile. In the

northern part of Greenfield Township three large terrace remnartts

contain on their surfaces conspicuous lcrol-ls which have a hummocky

surface simil-ar to the lcrob and kettl-e topography of the

suryounding upJ-and. The terrace is poorly preserved in southern
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peru Townshipi however in northern Peru Township and in Ridgefield

Tovunship the terrace is more continuous. The broad meartders

of West Branch have eroded the terrace primarily at the outside

parts of the meartd.er bends or loops. fhus the preserved parts

of the terrace occur in al-ternating positions along both east

and west sides of the va}Iey. Terrace elevations ran'ge from

1,000 feet near Plymouth to 890 feet at Vrlillard Reservoir,

685 f eet at Monroeville, anT d 635 f eef' at the Huron-Erie

county l-ine, for a gradient of about 15 feet per mile.

The terrace sediments are highly variabl-e, but appear

to be mostly silt and fine sand. The Glenford soil- is developed

in the sil-ty terrace sediments near Monroeville.

Slate Rr.m fe YracL

Slate Run is the largest of the several small- tríbutary

valleys in Huron County which contain remnartts of alluvia1

terraces" Slate Run, which meanders across Norwich a:'rd Shermart

Townships and across the northwestern'corner of Peru Township

to join West Branch south of Monroeville, has a well-preserved

terrace on the northwestern side of the valÌey in Norwich lownship"

One teryace remnant is nearl-y four mil-es long anO 4oo f eet wide.

The teryace has all elevation of 865 feet near the Huron-Seneca

cor.rnty line and an el-evation of 725 feet where it joins with

Vrlest Bra¡ch for a gradient of 13 feet per mile over a distartce

of LL mil-es. Mud. Rrm, a tributary of Slate Rr.m in Norwich

Township, also contains several- terrace remnants, the longest
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of which is 0.8 mÍl-e J-ong anA ¿+OO feet wide. Exposures in the

S1ate Rr¡r¡ terrace al-ong Jennifer Road revealed þ feet of siLt

at the surface o In pLaces the temace surface is hummocky,

suggesting the temace surface has been modified, possibly

by ice.
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MTNERAL RESOURCES

General Statement

The minera-l resources of the glacial drift in Huron Cor.urty

consist of sand and gravel and ¡groundwater. These are discussed

in detail below.

The resources of the bedrock do not form a part of this
report, and only a brief summary is possible. In earlier tines

the Berea Sa¡rdstone ín Lorain County to the east provided

significant amor.¡nts of stone for the constructÍon industry,

but the Berea Sandstone j.n Huron County was not quanied. The

Berea quarry nearest to Huron County was located at Pl¡rmouth

in Richland County just south of the Hr¡ron-Rich1ar¡d county line.
A srnall quamy in the Berea Sandstone in northern Iownsend

Tovrnship produces decorative sLabs of stone for the construction

industry.

' A short distance north and west of Huron County near

Bel-Levue, the Columbus a¡rd Deleware Limestones of Devonian age

are extremely quamied for aggregate. These lÍmestones occur

in the subsurface in Huron County and at present are not considered

to be of economic irnportance in the cowrty.

Petroleum production j-n Huron Cor.urty is relatively mi-nor

arrd as of 1.974 (Delrosse a¡rd Vohw:i-nkle), 9 small natural gas

pools and 3 small oil pooJ-s had been identified, Natural gas

has been encountered in wells drilled in Fítchviller Hartland,

and Bronson townships. In two pools in Hartland Township, naturaL

gas was discovered in 1,936 at depths of 225-250 in the Ohío

Shale. 0i1 has been encor.mtered in wells drilled in Townsend

Township. A wel-l drilled in L965 to a depth of 3740 feet discovered

oil in the l{rrox Dolomíte.

I
t
I
I
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Sand and Gravel-

General Statement

Sand and gravel have been excavated from numerous pits
in Huron County sínce pioneer days. However, only one pit,
located in the valley of Cole Creek southwest of Norwalk is
currentl-y producing large amounts of commercial- gravel in the

county. Three or four other pits in the cor,mty have produced

significant amounts of commercial graveJ- in the past and have

some potential for future production"

Price Sand and Gravel Pit

The major commercial sand and gravel pit in the cor"mty

ís operated by Price Sand and Gravel Company in the valley of

Cole Creek about 1.5 miLe southwest of Norwal-k. The deposit

consists mostly of gravelly sand 40 to 6J feet thick which

occurs below the water table and must be dredged. Good quality
mason sand is obtained in a washing operation and gravel is
produced as a by-product. Yel-low clay as much as 10 feet thick
overl-ies the sand and gravel. This sand and gravel deposit may

have formed as outwash transported southward from melting íce

or it may be a nonglacial- fluvial deposit of northward flowing

Cole Creek.
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Kame Gravel Deposits

The major kame gravel deposits occur in southern New

Haven Township near Plymouth where two pits have been operated

commercj-aIIy in the past" The largest of the two pits is
l-ocated on the east side of State Highway 598 about 0.J mile

north of the Richland-Huron cor.urty l-ine. About 20 f eet of gravel

occurs above the water tabl-e in the pit and a¡'Ì additiona] Lz

feet of gravel has been dredged below the water table. Till- as

much as B feet thick occurs above the gravel, a lens of till
about 1 foot thick occurs above the gravel, a lens of til-l about

l foot thick occurs near the water table, and tilI of r¡nlarown

thiclmess occurs about 14 feet below the water table. Bank rurr

gravel only is produced from these kames and. the marginal quality

of the gravel may limit future producti-on. As with much gravel

in northeastern Ohio (Wfri-te , 1982) it is possible that higher

quality gravel could be obtained below the water table.

The small tract of kames in southern Ripley Tovrnship along

the Huron-Richland cowrty line contains mínor amounts of gravel

that has not been quarried in recent times " This deposit most

1ike1y couLd be utilÍzed as a source of bank run gravel for
local us€ o

The iacob and kettl-e area (fig , 1 ) in the north-central-

part of the cormty is unexplored and undeveloped with regards

to sand ared gravel " The knobs resembl-e kames and most exposures

in the larobs reveal sand and silt beneath 5 to 10 feet of Hiram

and Hayesvil-le Till. As much as L5 f eet of sand and sil-t has
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been recorded in the la:obs and greater thicloresses are possible.

It is possible that the deposits contain too little gravel and

too much fine material to have commercial potential" Also it
is possible that many of the lo:obs are composed of tiIl.

Esker Gravel Deposits

The major esker gravel deposit in Huron County is the

Norwalk esker which begins about 4 mil-es south of Norwal-k

and extends southward a distance of about 6 miles. According

to local- accor.¡nts, àt least tL pits were operated in the esker,

but only two of these have been recently active. At the Price

Sand and Gravel Company Pit' the major deposit consisted of

24 feet of fairly well-sorted cross-bedded sand and gravelly

sand. the sand is r.¡nderl-ain by MiLlbrook Till of undetermined

thiclaress and. is overlain by 6 feet of coarse cobbly gravel.

At the other large pit in the esker 0./ mile north of the Price

pit 2J feet of wel-l-sorted sandy gravel is exposed. Gravel

reserves ín the Norwalk esker are reLatively abr.mdant but the

thickest deposits are beneath Ridge Road which woul-d have to

be rel-ocated to obtain the graveJ-. The gravel consists mostly

of sedimentary material- which is not particularly durabl-e. .

Another potential problem is a l-ack of coarse material in the

deposit 
"

The small esker in northeastern Hartl-and Township is composed

of poorly sorted sand and gravel as much as 25 feet thick"

The gravel appears to be of rather poor quality, and the reserves
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are limited by the smal-I size of the esker. The CLarksvíl-le

esker also ís small and contains very limited reserves of sand

and gravel " The esker-l-íke f eature composed largely of kames

2 míl-es west of Greenwich in Ripley Township,contains smal]

reserves of sand and gravelo One abandoned and overgrown pit

in the deposit revealed about 20 feet of sand artd gravel.

Beach idse Gravel Deposits

The sa¡d and gravel reserves in the beach ridges a¡d

associated dr.¡nes of Huron Cor.urty are not very extensive mainl-y

because the beach ridge deposits are neither thick nor wide.

Alsor the beach ridges arre composed primarily of poor quality

gravel composed. of soft siltstone and sandstone material. the

thickest deposits are in the dture areas and are composed entirely

of sand. Consequently the sand and gravel is not quarried extensively

on a commercial basis, and. the several pits in the ridge and

du¡e deposits are very smal-l and provide "borrow" or fill-

material. Generally, the beaches at higher elevations are composed

of coarser material- than the beaches at l-ower el-evations " An

exposure in a pit i-n the Maumee Ia ridge (elevation 7BO feet)

revealed ? feet of poorly sorted cobbly gravel in a silty a¡d

clayey matrixo Arr. exposure in the Maumee If ridge (elevation

?60 feet) reveal-ed ? feet of sand and silt which contained a

f ew pebbl-es and cobbles. Aïr excavatj-on in the Maumee III ridge

(elevation ?50 feet) revealed sandy gravel. The Vtlhittlesey TI
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beach ridge is composed primarily of sand and medium to fine
grained gravel" The Arkona IIf ridge is composed of sand and

gravelly sando

A1luvial Terrace Gravel Deposits

Mj-nor amounts of sand and gravel occur beneath portions

of the teryace surfaces of several streams and rivers in Huron

Cor.mty. Natural exposures of the alluvial deposits are rare,

and the best indicatíon of the nature of the materials is from

the soils developed in them" Chil-i soils are developed mainly

ín gravelly materials and are the best indicator of gravel at

or near the surface. Chili soils are mapped'on the extensive

remnants of the Vermilion Ríver and these terraces provide the

best prospects for obtaining terrace gravel. These terrace

gravels most likely are thin, poorly sorted, and of rather poor

quality.t
I
I
a
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h¡ATER SUPPIY

This report does not dear wlth water suppry ln any detail
but some suggestions can be made. An earlier report by stout,
versteeg, and Lamb (tg+l¡ pp,j?L-j?8) gives some Ínfornation
about water supplies of the villagee in the cowrty, ar¡d maps

by Steln (tgSZ a,brc) and pree (tgíz) sunmarize more recent
information. Historically, most of the water used in Huron

Cowtty has come from welLs completed both Ín bedrock ar¡d glacial
drift, but in recent times large reservoirs have been congtructed
to store surface water for water systems serving Bellevue, Norwa1k,

hlillard, Greenw5.ch, ar¡d the r,atre urlillard-cerer¡ruille truck
farming ârêâo

In general, growtd water in Huron Cowrty is scarce in ma¡y

places and it often contalns r¡¡rdesirable substances. The most

reliable source of gror.rnd water is the Berea Sa¡rdstone ín the

eastern part of the county (tig, 3 ) . ürlells in the Berea Sa¡rdstone

generally yleld 5 to 20 gallons per ninute of good quality water
(stein, t962a) which is sufficient for most farm or domestic

uses. YieLds from other bedrock units in the county generally

are unrellable and may contain sulfur. Sand and gravel lenses

in the gracíal drift may yield 5 to 25 gallons per minute (stein

t962at t96?c), water from the glacial drift is relatively hard

and it eontains varying amounts of iron.
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The hlghest groqndwater yields ln the county' 2J I'o 100

gallons per minute, occur in the Norwalk and Ítlalcenan burled

valJ.eys (fig.5 ) which contaln thlck lenseE of Ea¡rd and gravel.

The buried valley north of üfalre¡ra¡r le ftlled prl¡narlly wlth t111

which y'f.elds very tlttle water, a¡d the best ylelds ln the

burled valley are Ln New Irondon Tovrnshlp where glacial

meltwaters drained Eouthward.
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ENVIRONMENTAL AI{D ENGINEERING GEOLOGY

General Statenent

The environment ls influenced in general by the najor

physiographic divisions (fig.z¡ a¡rd ín detail by the gJ-acial

and post-glacial forms a¡rd materiaLs that comprise or mantle

them. The glacial drift is an important faetor Ín performance

of engineering structures built upon or in the drift. The

thicloress, conpositíon, and surface configuration of the drift
must be considered, 0f great importance for large structures

or those involving {eep excavation is the vertical- variation

in the drift, because at most places the till or tills beLow

are of different composition, texture, and engineering properties.

Grave'l and sand. may underlie the upper tills at depths ranglng

from a few feet to 50 feet or morer ar¡d be water bearing.

Engf-neering interpretations of the surface soils of Huron

Cowrty wúIl be treated. in the soil report by Ernst (in preparation).

That report should be consulted for speclfic engíneering test

data a¡rd classificatíon both in the lJnified ar¡d in the AASHTO

systems. The test data recorded ín the soil survey pertain

primarily to the upper 6O inches of the soil. The present

geological repon:t deals not only with the surface material,

but is also concerned with the whole column of glacial deposits.

These reports therefore are complimentary to each' other. This

geological report ca¡rnot prov5-de sufficient detail for planning

at a specific site, but they can point out features of the glacial
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stratigraphy that should be anticipated in detailed engineerlng

investigations for a specific site.
The subsurface material becomes of increaslngly greater

irnportance as larger and larger structures and deeper and dee¡ær

excavations becone nore common. The parent material of soils

over 8O percent Huron Cow¡ty ls developed in the relatively
clay-rlch Hiran and HayesvilLe tilLs. the material beneath the

Hayesville generally is less clayey and nay have more desirable

engineering propertíes. In some proiects, it may be desirable

to stríp off and discard the clayey tiII to talce advantage of

the more perneable material beLow. Also, the "interfaces" between

, tiII r¡nits often are water-bearing and this must be taken into

account in excavations because water seeping causes piping ar¡d

slumping.

TiII Plain

The TiIl FIaÍn represents a very gently rolling to nearly

featureless surface ín the northerrn half of Huron Cowtty

('f1g. ? ). This surface is dissected by numerous stream cha¡¡nels

which provide fair to moderate drainage for the relatively clayey

surface. The draínage of the area has been improved considerably

since pioneer days by dredging and tiling r-so that the soil has

relatively high productivity. Homesites and other construction

projects should be carefully pla¡rned to provide adequate drainage.

potential probl-ems are wet basements ar¡d ínoperative septíc systems,

I
I
I
I



t-
ql

I'

particuta¡Iy where homesltes are closely spaced.

fn areas of TlIl Plain domlnated by the ea¡rdstone hrobs,

the drlft ls thln and the eoll 1s more ea,ndy. TheEe eandy areas

are better tralned and have relatlvely few llmitationE for
conetructlon pro Jeets .
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Lake PLain

The flat Lake Plain in northwestern Huron Cowrty with its
sandy ridges a¡rd sheet sands is a distinctive section. Bedrock

is cLose to the surface except for the buried Norwalk valley
(fig.5 ), and the beach-dune ridg€sr the beach-dwre ridges

and related sandy plains generally are welL-drained and were

the sites fron earLiest days of roads along which some of the

earl,iest buildings were constructed. The beach ridges not only

make ideal road beds ar¡d homesites, but their sandy soil also

is prized for orchards, truck farning, and nurseries. Unfortr¡nately

the beach ridges are of limited extent ar¡d are alrgady developed

to the extent that relatively little beach ridge area is available

for future development.

The nearly fJ.at ptain of former Lake hlillard ís r.¡r¡derlain

by peat and muck in many places. Most of the Lacustrine materials

deposited in this ancient lake have low bearing strength and

have severe Limitations for most construction proiects. The

areas r¡nderlain by peaù are ideal for truck farming. Areas

where the peat has burned are best suited for general agricuJ-tural

llsêo Artificial drainage is required for the successful agricultural
use of the L,ake Willard plain.
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Morainic Upla¡rd

The end noraines in the southern part of the county are

areas of more or less rolling topography, scenically interesting,
a¡¡d a¡e somewhat better drained than the sumow¡ding areas.

Numerous streans, several of whlch are entrenched through the

morainesr offer opportunities fpr the construction of lakes.

The Holiday Lakes development north of hlillard is an exarnpJ.e

of one t¡æe of use of the natural resources of this ârsâr

Caution shouLd be used in the installation of septic waÊte

disposaì. systems as the relatively clayey tilI at the surface

over most of this area is very slowly permeable ar¡d will
accept effluent with difficulty.

I
I
I
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Iftrob and Kettle Toposaphy

The two lsxob and kettle areas (tLg, Z ) of Huron County

are regions of topographic contrasts which present numerous

potentlal environmental problems. The hrobs are fairJ.y well

drained and are suited for a varíety of uses if not too steep.

The nrr¡¡erous depresslons tend to be swa¡ûpy and are unsuited

for many u6es unless artiflcially drained. The clay, muck, and

peat that have colleeted in many of the depressions general,ly

are unsultable soil naterials for construction purposes.

t
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UIASTE DISPOSAI

Solid ltlaste

The safe and prudent dis¡rosal of solid waste is becoming

more important as the population increases, as the anount of

waste nultipliesr and as environmental regulations become more

detailed, Open burning and dumping have been ilJ.egal ín Ohio

since t969 a¡rd the sanitary lar¡dfill method has become the standard

u¡ethod of disposing of solid waste. Landfills should be located

in areas of Huron Corrnty that have a thick till coverr have a

low water tabler have slight to gentS.e sloper and are not closely

adjacent to urban centers. Areas where bedrock is closer tha¡t

2J leet of the surface should be avoided as should sand and

gravel areae, valley bottoms, and steep hillsídes. A comprehensive

review of geologic considerations for selecting landfill sites

is given by Groenewold (t971+), The drift thiclmess map (tig, b )

is a most useful tool for preliminary sel-ection of possible

landfilL sites in the cor.rnty. Most of Huron Cowrty is underlain

by drift at l-east 2J feet thick, and most of the ari¡t is till'
especialty beyond the confines of the two burled valleys. The

till, actually a stratigraphic sequence composed of severaL till
sheets, is suitabLe for most types of lar¡dfi1I operation. Two

problems that may be encor¡ntered are the possibility of a high

water tabl-e and the presence of water-bearing gravel between
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till sheets. GroenewaLd (L974) states that the minimum amowrt

of till or similar material between the solid waste and the

water tabte should be 5 to l0 feet depending on the circumstancest

arrd he advises 2J feet for Ohío. If other conditions are suitablet

the water table may be lowered and kept low by pumping ground

water from wells or by constructing deep drainage ditches to

a nearby vaIley. the draJ.nage operation should be nonitored

carefutly to ensure that effluent does not conta¡ninate the

water being drained from the ârêâr

Huron Cowrty has several areas that appear suitable for
landfill sites. The nost suitable areas appear to be in the

TitI PLain a¡rd Morainic Uplar¡d in southwestern Hartlar¡d Tovrnship

and northwestern Fitchville Tovrnship. Any future landfill in

the cor.rnty can be expected to have its lower part in MÍllbrook

TiLl. The Millbrook TiLI is more compact thar¡ the overJ-ying

tilIs, and is excavated with difficulty.
Besides the compact nature of the tiLlr other potential

problems incLude graveJ. l-enses and joints in the till. Both

the gravel lenses and the joints could permit effluent to
percoJ.ate toward aquifers if they are not properly sealed wlth

an impermeable barrier. A careful engineering study should be

made before a proposed landfill site is selected.
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Septic Ta¡rks And TiIe Fie1ds

The disposal of sewage effluent from septic tanke ls a

sig¡lflcant problem in nany parts of the county that are not

served by municlpal- sewers and sewage treatment plants. The

geoJ.ogic factors which affect the operation of septic ta¡rks

include permeabilÍty of the soil' depth to bedrock' depth to

the water tabler slope, artd drainage. Linitations affecting
proper disposal wtIl be listed by Ernst (in preparation) for
each of the soil series for the coturty. In generalr the soÍ}s

over most of the county have severe limitations for septic tanks,

mostly due to thê low permeability of the Hiram and Hayesville

tiLls which forn the surface rnaterials. Many localities are

characterized by a seasonably high water table, and tile fields
may be flooded by rislng water Levels in wet seasons.

Possibl-e areas acceptabl,e for disposal of effluent are

the sa¡dy terraces, ka¡nes, and beach rídges (P1ate 1). Other

places appearing suitable are the Berea Sandstone lqxobs and a

few other pLaces where sandy tiII or sand is close to the sürfac€.

The sands and gravels have high percoJ-ation rates and thus

effluent may travel some distance to wells and contaminate

nearby ground water suPP15-es.
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