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Map Unit Legend

Clermont County, Ohio (OH025)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AvA Avonburg silt loam, 0 to 2 percent slopes 4.0 0.1%

AvB Avonburg silt loam, 2 to 6 percent slopes 3.2 0.1%

AwA Avonburg-Urban land complex, nearly level 21.8 0.7%

CkD3 Cincinnati and Hickory soils, 12 to 25 percent
slopes, severely eroded

1.8 0.1%

EbE2 Edenton loam, 18 to 25 percent slopes,
moderately eroded

3.3 0.1%

RpA Rossmoyne silt loam, 0 to 2 percent slopes 1.7 0.1%

RpB Rossmoyne silt loam, 2 to 6 percent slopes 28.3 0.9%

RsC3 Rossmoyne silty clay loam, 6 to 12 percent
slopes, severely eroded

6.5 0.2%

RtB Rossmoyne-Urban land complex, gently sloping 75.8 2.3%

RtC Rossmoyne-Urban land complex, sloping 8.1 0.2%

Subtotals for Soil Survey Area 154.6 4.7%

Totals for Area of Interest 3,319.9 100.0%

Hamilton County, Ohio (OH061)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BoE Bonnell silt loam, 25 to 35 percent slopes 151.5 4.6%

CdE Casco loam, 25 to 35 percent slopes 28.1 0.8%

CnC2 Cincinnati silt loam, 8 to 15 percent slopes,
eroded

99.5 3.0%

EcE Eden silty clay loam, 25 to 40 percent slopes 246.7 7.4%

EpA Eldean loam, 0 to 2 percent slopes 71.8 2.2%

EpC2 Eldean loam, 6 to 12 percent slopes, eroded 28.2 0.9%

ErA Eldean-Urban land complex, 0 to 2 percent
slopes

309.9 9.3%

Gn Genesee loam, occasionally flooded 82.8 2.5%

Go Genesee-Urban land complex, occasionally
flooded

103.3 3.1%

Hu Huntington silt loam, occasionally flooded 347.8 10.5%

Ju Jules silt loam, occasionally flooded 726.9 21.9%

Lg Lanier sandy loam, occasionally flooded 6.4 0.2%

McA Martinsville silt loam, 0 to 2 percent slopes 57.6 1.7%

McB Martinsville silt loam, 2 to 6 percent slopes 11.3 0.3%

PfC Pate silty clay loam, 8 to 15 percent slopes 10.1 0.3%

PfD Pate silty clay loam, 15 to 25 percent slopes 10.3 0.3%

Po Pits, gravel 268.0 8.1%

RoB Rossmoyne silt loam, 2 to 6 percent slopes 0.2 0.0%

Soil Map–Clermont County, Ohio, and Hamilton County, Ohio EC Segment II/III

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/31/2010
Page 3 of 4



Hamilton County, Ohio (OH061)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

RpB2 Rossmoyne silt loam, 3 to 8 percent slopes,
eroded

12.7 0.4%

RpC2 Rossmoyne silt loam, 8 to 15 percent slopes,
eroded

1.2 0.0%

RsB Rossmoyne-Urban land complex, gently sloping 35.7 1.1%

RtA Rossmoyne-Urban land complex, 0 to 3 percent
slopes

15.3 0.5%

RtB Rossmoyne-Urban land complex, 3 to 8 percent
slopes

22.4 0.7%

RtC Rossmoyne-Urban land complex, 8 to 15 percent
slopes

36.0 1.1%

St Stonelick fine sandy loam, frequently flooded 54.4 1.6%

Ud Udorthents, clayey 14.3 0.4%

UmB Urban land-Martinsville complex, 3 to 8 percent
slopes

140.5 4.2%

UmC Urban land-Martinsville complex, 8 to 15 percent
slopes

18.4 0.6%

W Water 250.1 7.5%

Wa Wakeland silt loam, occasionally flooded 3.8 0.1%

Subtotals for Soil Survey Area 3,165.3 95.3%

Totals for Area of Interest 3,319.9 100.0%

Soil Map–Clermont County, Ohio, and Hamilton County, Ohio EC Segment II/III

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/31/2010
Page 4 of 4



ht
tp

://
w

w
w

.d
nr

.s
ta

te
.o

h.
us

/s
er

vl
et

/c
om

.e
sr

i.e
sr

im
ap

.E
sr

im
ap

?S
er

vi
ce

N
am

e=
SU

R
FG

E
O

&
C

lie
nt

V
er

si
on

=
4.

0&
Fo

rm
=

T
ru

e&
E

nc
od

e=
Fa

ls
e

 

ht
tp

://
w

w
w

.d
nr

.s
ta

te
.o

h.
us

/s
er

vl
et

/c
om

.e
sr

i.e
sr

im
ap

.E
sr

im
ap

?S
er

vi
ce

N
am

e=
SU

R
FG

E
O

&
C

lie
nt

V
er

si
on

=
4.

0&
Fo

rm
=

T
ru

e&
E

nc
od

e=
Fa

ls
e3

/3
1/

20
10

 9
:5

0:
55

 A
M



H
O

W
 T

O
 R

EA
D

 T
H

IS
 M

A
P 

N
O

TE
- A

 li
m

ite
d 

nu
m

be
r o

f u
nl

ab
el

ed
, s

m
al

l p
ol

yg
on

s 
ex

is
t o

n 
th

is
 IM

S
 m

ap
. T

he
se

 p
ol

yg
on

s 
ar

e 
to

o 
sm

al
l t

o 
pl

ac
e 

a 
la

be
l w

ith
in

 o
r n

ea
r. 

If 
la

be
l i

nf
or

m
at

io
n 

on
 th

es
e 

sm
al

l p
ol

yg
on

s 
is

 n
ee

de
d,

 p
le

as
e 

co
nt

ac
t M

ac
 S

w
in

fo
rd

 v
ia

 e
m

ai
l f

ro
m

 th
e 

"p
ur

ch
as

e/
co

nt
ac

t i
nf

o"
 b

ut
to

n 
lo

ca
te

d 
at

 th
e 

lo
w

er
 ri

gh
t-h

an
d 

co
rn

er
 o

f t
he

 m
ai

n 
pa

ge
 o

f t
he

 w
eb

si
te

. 

W
ha

t i
s 

a 
st

ac
k 

m
ap

? 
Th

is
 m

ap
 p

ro
vi

de
s 

a 
th

re
e-

di
m

en
si

on
al

 fr
am

ew
or

k 
of

 th
e 

ar
ea

's
 s

ur
fic

ia
l g

eo
lo

gy
 a

nd
 d

ep
ic

ts
 fo

ur
 im

po
rta

nt
 a

sp
ec

ts
 

of
 s

ur
fic

ia
l g

eo
lo

gy
: 

1.
 

th
e 

ge
ol

og
ic

 d
ep

os
its

, i
nd

ic
at

ed
 b

y 
le

tte
rs

 w
hi

ch
 re

pr
es

en
t t

he
 m

aj
or

 li
th

ol
og

ie
s;

  
2.

 
th

e 
th

ic
kn

es
s 

of
 th

e 
in

di
vi

du
al

 d
ep

os
its

, i
nd

ic
at

ed
 b

y 
nu

m
be

rs
 a

nd
 m

od
ifi

er
s;

  
3.

 
th

e 
la

te
ra

l e
xt

en
t o

f t
he

 d
ep

os
its

, i
nd

ic
at

ed
 b

y 
m

ap
-u

ni
t a

re
a 

bo
un

da
rie

s;
  

4.
 

th
e 

ve
rti

ca
l s

eq
ue

nc
e 

of
 d

ep
os

its
, s

ho
w

n 
by

 th
e 

st
ac

k 
of

 s
ym

bo
ls

 w
ith

in
 e

ac
h 

m
ap

-u
ni

t a
re

a.
  

In
 e

ffe
ct

, e
ac

h 
st

ac
k 

re
pr

es
en

ts
 a

 g
en

er
al

iz
ed

 c
ro

ss
 s

ec
tio

n 
fo

r e
ac

h 
ar

ea
. 

Le
tte

rs
 re

pr
es

en
t g

eo
lo

gi
c 

de
po

si
ts

 (l
ith

ol
og

ic
 u

ni
ts

) a
nd

 a
re

 d
es

cr
ib

ed
 in

 d
et

ai
l b

el
ow

. L
ith

ol
og

ic
 u

ni
ts

 m
ay

 b
e 

a 
si

ng
le

 li
th

ol
og

y 
su

ch
 a

s 
sa

nd
 (S

) o
r c

la
y 

(C
), 

or
 a

 c
om

bi
na

tio
n 

of
 re

la
te

d 
lit

ho
lo

gi
es

 th
at

 a
re

 fo
un

d 
in

 s
pe

ci
fic

 d
ep

os
iti

on
al

 e
nv

iro
nm

en
ts

, s
uc

h 
as

 s
an

d 
an

d 
gr

av
el

 
(S

G
) o

r i
ce

-c
on

ta
ct

 d
ep

os
its

 (I
C

). 
Th

e 
bo

tto
m

 s
ym

bo
l i

n 
ea

ch
 s

ta
ck

 in
di

ca
te

s 
th

e 
be

dr
oc

k 
lit

ho
lo

gi
es

 th
at

 u
nd

er
lie

 th
e 

su
rfi

ci
al

 d
ep

os
its

. T
he

 
de

ta
ile

d 
lit

ho
lo

gi
c 

un
it 

de
sc

rip
tio

ns
 b

el
ow

 s
um

m
ar

iz
e:

 

1.
 

ge
ol

og
ic

 c
ha

ra
ct

er
is

tic
s 

su
ch

 a
s 

ra
ng

e 
of

 te
xt

ur
es

, b
ed

di
ng

, a
nd

 a
ge

;  
2.

 
en

gi
ne

er
in

g 
pr

op
er

tie
s 

or
 c

on
ce

rn
s 

at
tri

bu
te

d 
to

 th
e 

un
it;

  
3.

 
de

po
si

tio
na

l e
nv

iro
nm

en
t; 

 
4.

 
ge

om
or

ph
ol

og
y 

or
 g

eo
m

or
ph

ic
 lo

ca
tio

n;
  

5.
 

ge
og

ra
ph

ic
 lo

ca
tio

n 
w

ith
in

 th
e 

m
ap

 a
re

a,
 if

 p
er

tin
en

t. 
 

N
um

be
rs

 (w
ith

ou
t m

od
ifi

er
s)

 th
at

 fo
llo

w
 th

e 
lit

ho
lo

gy
 d

es
ig

na
to

r r
ep

re
se

nt
 th

e 
av

er
ag

e 
th

ic
kn

es
s 

of
 a

 li
th

ol
og

ic
 u

ni
t i

n 
te

ns
 o

f f
ee

t (
fo

r 
ex

am
pl

e,
 3

 re
pr

es
en

ts
 3

0 
fe

et
). 

If 
no

 n
um

be
r i

s 
pr

es
en

t, 
th

e 
av

er
ag

e 
th

ic
kn

es
s 

is
 a

ss
um

ed
 to

 b
e 

1 
(1

0 
fe

et
). 

Th
es

e 
un

m
od

ifi
ed

 n
um

be
rs

 
co

rre
sp

on
d 

to
 a

 th
ic

kn
es

s 
ra

ng
e 

ce
nt

er
ed

 o
n 

th
e 

sp
ec

ifi
ed

 v
al

ue
, b

ut
 m

ay
 v

ar
y 

up
 to

 5
0 

pe
rc

en
t. 

Fo
r e

xa
m

pl
e,

 T
4 

in
di

ca
te

s 
th

e 
av

er
ag

e 
th

ic
kn

es
s 

of
 ti

ll 
in

 a
 m

ap
-u

ni
t a

re
a 

is
 4

0 
fe

et
, b

ut
 th

ic
kn

es
s 

m
ay

 v
ar

y 
fro

m
 2

0 
to

 6
0 

fe
et

. 

M
od

ifi
er

s 
pr

ov
id

e 
ad

di
tio

na
l t

hi
ck

ne
ss

 a
nd

 d
is

tri
bu

tio
n 

in
fo

rm
at

io
n:

 

1.
 

P
ar

en
th

es
es

 in
di

ca
te

 th
at

 a
 u

ni
t h

as
 a

 p
at

ch
y 

or
 d

is
co

nt
in

uo
us

 d
is

tri
bu

tio
n 

an
d 

is
 m

is
si

ng
 in

 p
or

tio
ns

 o
f t

ha
t m

ap
-u

ni
t a

re
a.

 F
or

 e
xa

m
pl

e,
 (T

2)
 in

di
ca

te
s 

th
at

 ti
ll 

w
ith

 a
n 

av
er

ag
e 

th
ic

kn
es

s 
of

 2
0 

fe
et

 is
 p

re
se

nt
 in

 o
nl

y 
pa

rt 
of

 th
at

 m
ap

-u
ni

t a
re

a.
  

2.
 

A
 m

in
us

 s
ig

n 
fo

llo
w

in
g 

a 
nu

m
be

r i
nd

ic
at

es
 th

e 
m

ax
im

um
 th

ic
kn

es
s 

fo
r t

ha
t u

ni
t i

n 
ar

ea
s 

su
ch

 a
s 

a 
bu

rie
d 

va
lle

y 
or

 ri
dg

e.
 T

hi
ck

ne
ss

 d
ec

re
as

es
 fr

om
 th

e 
sp

ec
ifi

ed
 v

al
ue

, c
om

m
on

ly
 n

ea
r t

he
 c

en
te

r o
f t

he
 m

ap
-u

ni
t a

re
a,

 to
 th

e 
th

ic
kn

es
s 

of
 th

e 
sa

m
e 

lit
ho

lo
gi

c 
un

it 
an

d 
ve

rti
ca

l p
os

iti
on

 s
pe

ci
fie

d 
in

 a
n 

ad
ja

ce
nt

 



m
ap

-u
ni

t a
re

a.
 F

or
 e

xa
m

pl
e,

 a
n 

S
G

9-
 m

ap
-u

ni
t a

re
a 

ad
ja

ce
nt

 to
 a

n 
S

G
3 

ar
ea

 in
di

ca
te

s 
a 

sa
nd

 a
nd

 g
ra

ve
l u

ni
t h

av
in

g 
a 

m
ax

im
um

 th
ic

kn
es

s 
of

 9
0 

fe
et

 th
at

 
th

in
s 

to
 a

n 
av

er
ag

e 
of

 3
0 

fe
et

 a
t t

he
 e

dg
e 

of
 th

e 
m

ap
-u

ni
t a

re
a.

 If
 th

e 
m

at
er

ia
l i

s 
no

t p
re

se
nt

 in
 a

n 
ad

ja
ce

nt
 a

re
a,

 it
 d

ec
re

as
es

 to
 z

er
o 

at
 th

at
 b

ou
nd

ar
y.

  

Th
es

e 
le

tte
rs

, n
um

be
rs

, a
nd

 m
od

ifi
er

s 
ar

e 
ar

ra
ng

ed
 in

 s
ta

ck
s 

th
at

 d
ep

ic
t t

he
 v

er
tic

al
 s

eq
ue

nc
e 

of
 li

th
ol

og
ic

 u
ni

ts
 fo

r a
 g

iv
en

 m
ap

-u
ni

t 
ar

ea
. A

 s
in

gl
e 

st
ac

k 
of

 s
ym

bo
ls

 o
cc

ur
s 

in
 e

ac
h 

m
ap

-u
ni

t a
re

a 
an

d 
ap

pl
ie

s 
on

ly
 to

 th
e 

vo
lu

m
e 

of
 s

ed
im

en
ts

 w
ith

in
 th

at
 p

ar
tic

ul
ar

 m
ap

-u
ni

t 
ar

ea
. F

ig
ur

e 
1 

illu
st

ra
te

s 
m

ap
pi

ng
 c

on
ve

nt
io

ns
 (b

el
ow

). 

 

FI
G

U
R

E 
1.

 M
ap

 v
ie

w
 a

nd
 c

ro
ss

 s
ec

tio
n 

of
 a

 h
yp

ot
he

tic
al

 s
ta

ck
-u

ni
t m

ap
. S

ee
 "D

et
ai

le
d 

D
es

cr
ip

tio
ns

" b
ut

to
n 

fo
r e

xp
la

na
tio

n 
of

 s
ym

bo
ls

. I
n 

th
e 

m
ap

 v
ie

w
 (t

op
), 

so
lid

-li
ne

 b
ou

nd
ar

ie
s 

se
pa

ra
te

 m
ap

-u
ni

t a
re

as
 h

av
in

g 
di

ffe
re

nt
 li

th
ol

og
ic

 u
ni

ts
 a

t t
he

 s
ur

fa
ce

; u
nd

er
ly

in
g 

lit
ho

lo
gi

c 
un

its
 m

ay
 o

r m
ay

 n
ot

 d
iff

er
. D

as
he

d-
lin

e 
bo

un
da

rie
s 

se
pa

ra
te

 m
ap

-u
ni

t a
re

as
 h

av
in

g 
th

e 
sa

m
e 

su
rfa

ce
 li

th
ol

og
ic

 u
ni

t b
ut

 d
iff

er
en

t t
hi

ck
ne

ss
 o

r d
iff

er
en

t u
nd

er
ly

in
g 

lit
ho

lo
gi

c 
un

its
. T

he
 c

ro
ss

 s
ec

tio
n 

illu
st

ra
te

s 
th

ic
kn

es
s 

an
d 

m
ap

pi
ng

 c
on

ve
nt

io
ns

. T
hi

ck
ne

ss
 v

al
ue

s 
ar

e 
in

 te
ns

 o
f f

ee
t. 

V
al

ue
s 

ar
e 

gr
os

s 
av

er
ag

es
 th

at
 c

an
 v

ar
y 

up
 to

 5
0 

pe
rc

en
t, 

ex
ce

pt
 (1

) t
ho

se
 

fo
llo

w
ed

 b
y 

a 
m

in
us

 s
ig

n 
(-)

, w
hi

ch
 re

pr
es

en
t t

he
 m

ax
im

um
 th

ic
kn

es
s 

of
 a

 th
in

ni
ng

 tr
ou

gh
- o

r w
ed

ge
-s

ha
pe

d 
se

di
m

en
t b

od
y,

 o
r (

2)
 u

ni
ts

 in
 p

ar
en

th
es

es
 ( 

), 
w

hi
ch

 
in

di
ca

te
 a

 d
is

co
nt

in
uo

us
 d

is
tri

bu
tio

n 
of

 th
at

 u
ni

t. 
P

re
ci

se
 s

ur
fa

ce
 to

po
gr

ap
hy

 c
an

 b
e 

de
te

rm
in

ed
 fr

om
 to

po
gr

ap
hi

c 
m

ap
s 

th
at

 a
re

 a
va

ila
bl

e 
fro

m
 th

e 
D

iv
is

io
n 

of
 

G
eo

lo
gi

ca
l S

ur
ve

y 
at

 s
ev

er
al

 s
ca

le
s;

 b
ed

ro
ck

-s
ur

fa
ce

 to
po

gr
ap

hy
 a

nd
 b

ed
ro

ck
 g

eo
lo

gy
 a

re
 a

va
ila

bl
e 

fro
m

 th
e 

D
iv

is
io

n 
of

 G
eo

lo
gi

ca
l S

ur
ve

y 
as

 1
:2

4,
00

0 
sc

al
e 

qu
ad

ra
ng

le
 m

ap
s.

 

Th
e 

sm
al

l s
ca

le
 o

f t
hi

s 
re

co
nn

ai
ss

an
ce

 m
ap

 g
en

er
al

iz
es

 th
e 

gr
ea

t l
oc

al
 v

ar
ia

bi
lit

y 
w

ith
in

 s
ur

fic
ia

l d
ep

os
its

. T
ha

t v
ar

ia
bi

lit
y 

is
 e

xp
la

in
ed

 in
 th

e 
lit

ho
lo

gi
c 

un
it 

de
sc

rip
tio

ns
 a

nd
 b

y 
th

e 
us

e 
of

 th
ic

kn
es

s 
ra

ng
es

. S
om

e 
ar

ea
s 

an
d 

lit
ho

lo
gi

es
 a

re
 to

o 
sm

al
l t

o 
de

lin
ea

te
 a

nd
 h

av
e 

be
en

 



in
cl

ud
ed

 in
 a

dj
ac

en
t a

re
as

. T
hi

s 
m

ap
 s

ho
ul

d 
se

rv
e 

on
ly

 a
s 

a 
re

gi
on

al
 p

re
di

ct
iv

e 
gu

id
e 

to
 th

e 
ar

ea
's

 s
ur

fic
ia

l g
eo

lo
gy

 a
nd

 n
ot

 a
s 

a 
re

pl
ac

em
en

t f
or

 s
ub

su
rfa

ce
 b

or
in

gs
 a

nd
 g

eo
ph

ys
ic

al
 s

tu
di

es
 re

qu
ire

d 
fo

r s
ite

-s
pe

ci
fic

 c
ha

ra
ct

er
iz

at
io

ns
. 

R
ec

om
m

en
de

d 
B

ib
lio

gr
ap

hi
c 

C
ita

tio
n:

 B
ro

ck
m

an
, C

.S
., 

P
av

ey
, R

.P
., 

S
ch

um
ac

he
r, 

G
.A

., 
S

hr
ak

e,
 D

.L
., 

S
w

in
fo

rd
, E

.M
., 

an
d 

V
or

ba
u,

 K
.E

., 
20

04
, S

ur
fic

ia
l g

eo
lo

gy
 o

f t
he

 O
hi

o 
po

rti
on

s 
of

 th
e 

C
in

ci
nn

at
i a

nd
 F

al
m

ou
th

 3
0 

X
 6

0-
m

in
ut

e 
qu

ad
ra

ng
le

s:
 O

hi
o 

D
iv

is
io

n 
of

 G
eo

lo
gi

ca
l 

S
ur

ve
y 

M
ap

 S
G

-2
 C

in
ci

nn
at

i-F
al

m
ou

th
, s

ca
le

 1
:1

00
,0

00
.  

R
EF

ER
EN

C
ES

 

• 
B

er
nh

ag
en

, R
.J

., 
an

d 
S

ch
ae

fe
r, 

E
.J

., 
19

47
, G

ro
un

d-
w

at
er

 c
on

di
tio

ns
 in

 B
ut

le
r a

nd
 H

am
ilt

on
 C

ou
nt

ie
s,

 O
hi

o,
 1

94
6:

 O
hi

o 
W

at
er

 R
es

ou
rc

es
 B

oa
rd

 B
ul

le
tin

 
8,

 3
5 

p.
  

• 
B

ra
nd

, L
.S

., 
19

32
, T

he
 o

cc
ur

re
nc

e 
of

 c
oa

l a
nd

 m
ic

a 
in

 P
le

is
to

ce
ne

 d
ep

os
its

 n
ea

r C
in

ci
nn

at
i: 

O
hi

o 
Jo

ur
na

l o
f S

ci
en

ce
, v

. 3
2,

 p
p.

 9
5-

10
3.

  
• 

B
re

en
, V

.M
., 

19
56

, P
re

lim
in

ar
y 

st
ud

y 
of

 th
e 

he
av

y 
m

in
er

al
s 

in
 th

e 
W

is
co

ns
in

 a
nd

 Il
lin

oi
an

 ti
lls

 n
ea

r C
in

ci
nn

at
i, 

O
hi

o:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 U

ni
ve

rs
ity

 o
f 

C
in

ci
nn

at
i, 

30
 p

.  
• 

Br
oc

km
an

, C
.S

., 
19

83
, T

he
 e

ng
in

ee
rin

g 
ge

ol
og

y,
 re

la
tiv

e 
st

ab
ili

ty
, a

nd
 P

le
is

to
ce

ne
 h

is
to

ry
 o

f t
he

 D
ry

 R
un

 C
re

ek
 a

re
a,

 H
am

ilt
on

 C
ou

nt
y,

 O
hi

o:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 U

ni
ve

rs
ity

 o
f C

in
ci

nn
at

i, 
14

7 
p.

  
• 

C
ra

w
fo

rd
, C

.M
., 

19
77

, C
or

re
la

tio
n 

of
 P

le
is

to
ce

ne
 d

ep
os

its
 a

lo
ng

 th
e 

W
is

co
ns

in
an

 b
or

de
r i

n 
th

e 
G

re
en

hi
lls

 a
nd

 G
le

nd
al

e 
qu

ad
ra

ng
le

s 
of

 s
ou

th
w

es
te

rn
 

O
hi

o:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 M

ia
m

i U
ni

ve
rs

ity
, 1

48
 p

.  
• 

D
es

ja
rd

in
s,

 L
.H

., 
19

34
, T

he
 p

re
gl

ac
ia

l p
hy

si
og

ra
ph

y 
of

 th
e 

C
in

ci
nn

at
i r

eg
io

n:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 U

ni
ve

rs
ity

 o
f C

in
ci

nn
at

i, 
43

 p
.  

• 
D

or
os

he
nk

o,
 J

., 
19

48
, S

tru
ct

ur
es

 a
nd

 te
xt

ur
es

 o
f a

gg
ra

di
ng

 s
tre

am
 d

ep
os

its
 n

ea
r C

in
ci

nn
at

i, 
O

hi
o:

 M
.S

. t
he

si
s 

(u
np

ub
.),

 U
ni

ve
rs

ity
 o

f C
in

ci
nn

at
i, 

33
 p

.  
• 

D
ur

re
ll,

 R
.H

., 
19

61
, T

he
 P

le
is

to
ce

ne
 g

eo
lo

gy
 o

f t
he

 C
in

ci
nn

at
i a

re
a,

 in
 G

ui
de

bo
ok

 fo
r f

ie
ld

 tr
ip

s 
19

61
 C

in
ci

nn
at

i m
ee

tin
g,

 G
eo

lo
gi

ca
l S

oc
ie

ty
 o

f A
m

er
ic

a,
 

pp
. 4

7-
57

.  
• 

E
tte

ns
oh

n,
 F

.R
., 

19
70

, T
he

 p
re

-Il
lin

oi
an

 la
ke

 c
la

ys
 o

f t
he

 C
in

ci
nn

at
i r

eg
io

n:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 U

ni
ve

rs
ity

 o
f C

in
ci

nn
at

i, 
15

1 
p.

  
• 

G
ar

ne
r, 

D
.E

., 
R

ee
de

r, 
N

.E
. a

nd
 E

rn
st

, J
.E

., 
19

73
, S

oi
l s

ur
ve

y 
of

 W
ar

re
n 

C
ou

nt
y,

 O
hi

o:
 U

.S
. D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
, S

oi
l C

on
se

rv
at

io
n 

S
er

vi
ce

, 1
15

 p
.  

• 
G

ib
bo

ns
, A

.B
., 

K
oh

ut
, J

.J
., 

an
d 

W
ei

ss
, M

.P
., 

19
75

, G
eo

lo
gi

c 
m

ap
 o

f t
he

 N
ew

 R
ic

hm
on

d 
qu

ad
ra

ng
le

 K
en

tu
ck

y-
O

hi
o:

 U
S

G
S

 M
A

P
 G

Q
-1

22
8,

 s
ca

le
 

1:
24

,0
00

.  
• 

G
ils

on
, E

.S
., 

Jr
., 

19
53

, T
he

 g
la

ci
al

 h
is

to
ry

 o
f t

he
 lo

w
er

 W
hi

te
w

at
er

 R
iv

er
 v

al
le

y:
 M

.S
. t

he
si

s,
 U

ni
ve

rs
ity

 o
f C

in
ci

nn
at

i, 
24

 p
.  

• 
G

ol
dt

hw
ai

t, 
R

.P
., 

an
d 

S
te

w
ar

t, 
D

.P
., 

19
81

, Q
ua

te
rn

ar
y 

D
ep

os
its

 o
f s

ou
th

w
es

te
rn

 O
hi

o,
 in

 C
in

ci
nn

at
i 1

98
1 

fie
ld

 tr
ip

 g
ui

de
bo

ok
, v

. 3
, G

eo
lo

gi
ca

l S
oc

ie
ty

 o
f 

A
m

er
ic

a,
 p

p.
 4

09
-4

32
.  

• 
G

oo
di

ng
, A

.M
., 

19
63

, I
lli

no
ia

n 
an

d 
W

is
co

ns
in

an
 g

la
ci

at
io

n 
in

 th
e 

W
hi

te
w

at
er

 B
as

in
, s

ou
th

w
es

te
rn

 In
di

an
a 

an
d 

ad
ja

ce
nt

 a
re

as
: J

ou
rn

al
 o

f G
eo

lo
gy

, v
. 7

1,
 

pp
. 6

65
-6

82
.  

• 
G

ra
y,

 H
.H

., 
Fo

rs
yt

h,
 J

.L
., 

S
ch

ne
id

er
, A

.F
., 

an
d 

G
oo

di
ng

, A
.M

., 
19

72
, G

eo
lo

gi
c 

m
ap

 o
f t

he
 1

°x
 2

° 
C

in
ci

nn
at

i q
ua

dr
an

gl
e,

 In
di

an
a 

an
d 

O
hi

o,
 s

ho
w

in
g 

be
dr

oc
k 

an
d 

un
co

ns
ol

id
at

ed
 d

ep
os

its
: I

nd
ia

na
 G

eo
lo

gi
ca

l S
ur

ve
y 

R
eg

io
na

l G
eo

lo
gy

 M
ap

 N
o.

 7
, s

ca
le

 1
:2

50
,0

00
.  

• 
H

es
te

r, 
N

.C
., 

19
65

, A
 s

tu
dy

 o
f h

ig
h-

le
ve

l v
al

le
ys

 in
 s

ou
th

w
es

t H
am

ilt
on

 C
ou

nt
y,

 O
hi

o:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 U

ni
ve

rs
ity

 o
f C

in
ci

nn
at

i, 
72

 p
.  

• 
H

ol
m

es
, M

.E
., 

19
74

, C
or

re
la

tio
n 

an
d 

va
ria

tio
n 

st
ud

ie
s 

of
 ti

lls
 in

 s
ou

th
w

es
te

rn
 O

hi
o:

 M
.S

. t
he

si
s 

(u
np

ub
.),

 M
ia

m
i U

ni
ve

rs
ity

, 4
2 

p.
  

• 
Le

rc
h,

 N
.K

., 
19

92
, S

oi
l s

ur
ve

y 
of

 B
ro

w
n 

C
ou

nt
y,

 O
hi

o:
 U

.S
. D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
, S

oi
l C

on
se

rv
at

io
n 

S
er

vi
ce

, 1
51

 p
.  

• 
__

__
__

__
__

, H
al

e,
 W

.F
., 

an
d 

Le
m

as
te

r, 
D

.D
., 

19
80

, S
oi

l s
ur

ve
y 

of
 B

ut
le

r C
ou

nt
y,

 O
hi

o:
 U

.S
. D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
, S

oi
l C

on
se

rv
at

io
n 

S
er

vi
ce

, 1
75

 p
.  

• 
__

__
__

__
__

, H
al

e,
 W

.F
., 

an
d 

Le
m

as
te

r, 
D

.D
., 

19
82

, S
oi

l s
ur

ve
y 

of
 H

am
ilt

on
 C

ou
nt

y,
 O

hi
o:

 U
.S

. D
ep

ar
tm

en
t o

f A
gr

ic
ul

tu
re

, S
oi

l C
on

se
rv

at
io

n 
S

er
vi

ce
, 

21
9 

p.
  



• 
__

__
__

__
__

, H
al

e,
 W

.F
., 

an
d 

M
illi

ro
n,

 E
.L

., 
19

75
, S

oi
l s

ur
ve

y 
of

 C
le

rm
on

t C
ou

nt
y,

 O
hi

o:
 U

.S
. D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
, S

oi
l C

on
se

rv
at

io
n 

S
er

vi
ce

, 9
7 

p.
  

• 
Le

ve
re

tt,
 F

., 
19

29
, T

he
 P

le
is

to
ce

ne
 o

f n
or

th
er

n 
K

en
tu

ck
y:

 K
en

tu
ck

y 
G

eo
lo

gi
ca

l S
ur

ve
y,

 v
. 3

1,
 p

p.
 1

-8
0.

  
• 

Li
on

, T
.E

., 
19

83
, E

ng
in

ee
rin

g 
ge

ol
og

y 
an

d 
th

e 
re

la
tiv

e 
st

ab
ili

ty
 o

f g
ro

un
d 

fo
r h

ills
id

e 
de

ve
lo

pm
en

t i
n 

pa
rt 

of
 S

pr
in

gf
ie

ld
 T

ow
ns

hi
p,

 H
am

ilt
on

 C
ou

nt
y,

 O
hi

o:
 

M
.S

. t
he

si
s 

(u
np

ub
.),

 U
ni

ve
rs

ity
 o

f C
in

ci
nn

at
i, 

15
7 

p.
  

• 
N

or
to

n,
 L

.D
., 

H
al

l, 
G

.F
., 

an
d 

G
ol

dt
hw

ai
t, 

R
.P

., 
19

83
, P

ed
ol

og
ic

 e
vi

de
nc

e 
of

 tw
o 

m
aj

or
 P

re
-Il

lin
oi

an
 g

la
ci

at
io

ns
 n

ea
r C

le
ve

s,
 O

hi
o:

 O
hi

o 
Jo

ur
na

l o
f S

ci
en

ce
, 

v.
 8

3,
 p

p.
 1

68
-1

76
.  

• 
O

rto
n,

 E
., 

18
73

, G
eo

lo
gy

 o
f H

am
ilt

on
 C

ou
nt

y,
 in

 R
ep

or
t o

f O
hi

o 
G

eo
lo

gi
ca

l S
ur

ve
y,

 v
. 1

, p
t. 

1 
G

eo
lo

gy
, p

p.
 4

19
-4

39
.  

• 
P

ow
er

s,
 D

.M
., 

La
in

e,
 J

.F
., 

an
d 

P
av

ey
, R

.R
., 

20
02

 (r
ev

is
ed

 2
00

3)
, S

ha
de

d 
el

ev
at

io
n 

m
ap

 o
f O

hi
o:

 O
hi

o 
D

iv
is

io
n 

of
 G

eo
lo

gi
ca

l S
ur

ve
y 

M
ap

 M
G

-1
, s

ca
le

 
1:

50
0,

00
0.

  
• 

P
ric

e,
 W

.E
., 

19
64

, G
eo

lo
gy

 a
nd

 h
yd

ro
lo

gy
 o

f a
llu

vi
al

 d
ep

os
its

 a
lo

ng
 th

e 
O

hi
o 

R
iv

er
 b

et
w

ee
n 

N
ew

po
rt 

an
d 

W
ar

sa
w

, K
en

tu
ck

y:
 U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y 

H
yd

ro
lo

gi
c 

In
ve

st
ig

at
io

ns
 A

tla
s 

H
A

-9
8,

 s
ca

le
 1

:2
4,

00
0.

  
• 

R
at

lif
f, 

J.
A

., 
19

83
, T

he
 Il

lin
oi

an
 a

nd
 p

re
-Il

lin
oi

an
 g

la
ci

al
 d

ep
os

its
 o

f s
ou

th
ea

st
er

n 
In

di
an

a 
an

d 
so

ut
hw

es
te

rn
 O

hi
o:

 M
.S

. t
he

si
s 

(u
np

ub
.),

 M
ia

m
i U

ni
ve

rs
ity

, 
10

5 
p.

  
• 

R
ay

, L
.L

., 
19

74
, G

eo
m

or
ph

ol
og

y 
an

d 
Q

ua
te

rn
ar

y 
ge

ol
og

y 
of

 th
e 

gl
ac

ia
te

d 
O

hi
o 

R
iv

er
 v

al
le

y 
– 

a 
re

co
nn

ai
ss

an
ce

 s
tu

dy
: U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y 

P
ro

fe
ss

io
na

l P
ap

er
 8

26
, 7

7 
p.

  
• 

R
ic

h,
 J

.L
., 

19
56

, P
re

-Il
lin

oi
an

 a
ge

 o
f u

pl
an

d 
til

l i
n 

so
ut

he
as

t I
nd

ia
na

, s
ou

th
w

es
t O

hi
o 

an
d 

ad
ja

ce
nt

 p
ar

ts
 o

f K
en

tu
ck

y:
 a

bs
tra

ct
, G

eo
lo

gi
ca

l S
oc

ie
ty

 o
f 

A
m

er
ic

a 
B

ul
le

tin
 v

. 6
7,

 n
o.

 1
2,

 p
. 1

75
6.

  
• 

S
av

ag
e,

 K
.M

., 
19

91
, Q

ua
te

rn
ar

y 
st

ra
tig

ra
ph

y 
ne

ar
 C

in
ci

nn
at

i, 
O

hi
o 

an
d 

its
 s

ig
ni

fic
an

ce
 fo

r p
al

eo
cl

im
at

e 
re

co
ns

tru
ct

io
n:

 P
h.

D
. d

is
se

rta
tio

n 
(u

np
ub

.),
 

U
ni

ve
rs

ity
 o

f C
in

ci
nn

at
i, 

18
0 

p.
  

• 
S

pe
ik

er
, A

.M
., 

19
68

, G
ro

un
d-

w
at

er
 h

yd
ro

lo
gy

 a
nd

 g
eo

lo
gy

 o
f t

he
 lo

w
er

 G
re

at
 M

ia
m

i R
iv

er
 V

al
le

y 
O

hi
o:

 U
.S

. G
eo

lo
gi

ca
l S

ur
ve

y 
P

ro
fe

ss
io

na
l P

ap
er

 6
05

-A
, 

37
 p

.  
• 

S
pi

tz
er

, J
.M

., 
19

79
, C

or
re

la
tio

n 
of

 P
le

is
to

ce
ne

 g
la

ci
al

 d
ep

os
its

 in
 n

or
th

w
es

te
rn

 H
am

ilt
on

 C
ou

nt
y,

 O
hi

o:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 M

ia
m

i U
ni

ve
rs

ity
, 1

19
 p

.  
• 

S
tru

bl
e,

 R
.A

., 
19

86
, S

an
d 

an
d 

gr
av

el
 re

so
ur

ce
s 

of
 B

ut
le

r C
ou

nt
y,

 O
hi

o:
 O

hi
o 

D
iv

is
io

n 
of

 G
eo

lo
gi

ca
l S

ur
ve

y 
R

ep
or

t o
f I

nv
es

tig
at

io
ns

 N
o.

 1
30

, m
ap

 w
ith

 
te

xt
, s

ca
le

 1
:6

2,
50

0.
  

• 
Te

lle
r, 

J.
T.

, 1
97

0,
 E

ar
ly

 P
le

is
to

ce
ne

 g
la

ci
at

io
n 

an
d 

dr
ai

na
ge

 in
 s

ou
th

w
es

te
rn

 O
hi

o,
 s

ou
th

ea
st

er
n 

In
di

an
a,

 a
nd

 n
or

th
er

n 
K

en
tu

ck
y:

 P
h.

D
. d

is
se

rta
tio

n 
(u

np
ub

.),
 U

ni
ve

rs
ity

 o
f C

in
ci

nn
at

i, 
11

5 
p.

  
• 

W
at

so
n,

 R
.L

., 
19

73
, P

le
is

to
ce

ne
 s

tra
tig

ra
ph

y 
ac

ro
ss

 a
 p

or
tio

n 
of

 th
e 

H
ar

tw
el

l M
or

ai
ne

 in
 s

ou
th

w
es

te
rn

 O
hi

o:
 M

.S
. t

he
si

s 
(u

np
ub

.),
 M

ia
m

i U
ni

ve
rs

ity
, 1

33
 

p.
  

• 
W

ea
ve

r, 
T.

R
., 

19
83

, S
ur

fic
ia

l g
eo

lo
gy

 o
f t

he
 G

le
nd

al
e 

qu
ad

ra
ng

le
, s

ou
th

w
es

te
rn

 O
hi

o:
 re

po
rt 

to
 E

ng
in

ee
rin

g 
G

eo
lo

gy
 B

ra
nc

h 
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y 

(u
np

ub
.),

 2
9 

p.
  

 



 
DETAILED LITHOLOGIC UNIT DESCRIPTIONS* 

 
SURFICIAL UNITS 

 
w water. Lakes generally larger than 20 acres and not appearing on basemap. 
 
m made land. Large cut and fill areas. 
 
a alluvium, Holocene-age. Includes a wide variety of textural classes from silt to boulders with disseminated or 

concentrated organics; generally not compact; rarely greater than 20 feet thick. Found within floodplains of 
modern streams throughout the entire map area. Mapped only where areal extent and thickness are 
significant. 

 
C  Clay, generally Wisconsinan-age. Massive to laminated; may contain thin interbedded silt, fine sand, and 

minor gravel; clay content may exceed 80%. Laminated clay commonly contains thin silt or sand partings. 
May contain joints/fractures 6 to 12 inches apart and disseminated organics, fossil snails and clams. Unit 
may contain areas of modern alluvium. In deep buried valleys, includes till and may be older than 
Wisconsinan-age. Generally less than 30 feet thick; landslide-prone. Lacustrine deposit on lowland surfaces, 
low-level terraces, and buried valley-fills throughout the map area. 

 
Ci  Clay, Illinoian-age. Properties similar to unit C above except upper part of unit deeply leached and more 

deeply jointed where near surface; up to 30 feet thick. Unit found in high-level terraces and buried valleys in 
the central and eastern map area. 

 
Ck Clay, Pre-Illinoian-age (Kansan-age in old terminology). Properties and deposition mode similar to unit C 

above with exceptions: Ck generally oxidized and entirely leached; may contain thin, laterally discontinuous, 
bedded, calcareous concretions in near-surface exposures; joints/fractures may contain linear concretions. 
Unit 10 to 20 feet thick, landslide-prone, found between elevations 650-870 feet in the southwestern map 
area. 

 
CA Clay and silt, pre-Wisconsinan-age, with Sangamon-age paleosol developed in upper few feet of the unit. 

Patchy distribution of paleosol. Upper part of unit leached with loess and abundant organics, lower part of 
unit may contain till. Up to 100 feet thick. Lacustrine unit, restricted to the subsurface, formerly exposed to 
surface soil processes; limited to the New Haven Trough and Mill Creek Valley. 

 
CB  Clay and silt similar to unit CA, but with paleosol (Yarmouthian?-age) developed in Early Illinoian or Pre-

Illinoian loess and lacustrine deposits. Unit coarsens downward, but does not contain till as does unit CA. 
Unit 10 feet thick, found in buried valley-fill east of Newtown. 

 
CS  Interlayered very fine grained materials, unspecified age. Clay and silt predominate with interbeds of fine 

sand, gravel is rare; may include till at depth. Variable thickness and sequence of lithologies. Unit identified 
from well logs; up to 150 feet thick. Deposited as fine overbank sediments or in lacustrine settings as lake 
bottom and distal deltaic facies. Found in area’s largest valleys including Norwood Trough and Mill Creek 
Valley. 

 
G Gravel, generally Wisconsinan-age. Contains minor amounts of disseminated sand and thin, discontinuous 

lenses of silt and thicker, more continuous beds of sand; unit well to poorly sorted, angular to well rounded; 
may be massive, cross bedded, or horizontally bedded. Clasts vary in lithology and in some areas are 
exclusively limestone derived from the immediate area. Up to 60 feet thick. Some stable slope exposures are 
locally cemented by calcium carbonate. In deep buried valleys, may be older than Wisconsinan-age. Fluvial 
deposit in low-level terraces and buried valleys throughout the map area. 

 
Gi  Gravel, Illinoian-age. Properties similar to unit G above except upper part of unit more deeply weathered and 

leached where near surface; up to 20 feet thick. Unit found in high-level terraces and buried valleys in the 
eastern part of the map area. 

 
IC Ice-contact materials, highly variable deposits of poorly sorted sand and/or gravel, with common lenses of 

till, silt and clay, Wisconsinan-age. Generally high-angle bedding; 10 to 30 feet thick. Unit differs from SGB 
and Tif in containing less till and clay. Deposited in northern half of map area as kames, eskers or ice-contact 
deltas, partially covered or surrounded by till. 

 
IM Till and water laid deposits juxtaposed near valley walls and the ice margin, Wisconsinan-age. Till in low-

relief swells and swales and stratigraphically underlying other units. Till-swales are partially infilled with 



debris-flow material, lacustrine silt, clay, fine sand, and fluvial or ice-contact sand and gravel; fluvial units 
may be stratigraphically over and/or under lacustrine units. Up to 70 feet thick; unit thickness reflects 
maximum thickness of till. Mapped along the Mill Creek and Great Miami Valleys where individual units 
cannot be shown separately due to map scale. Deposited in ablational swales or lowlands of till on which 
meltwater was initially ponded (lacustrine deposition), until free-flowing conditions were established (fluvial 
conditions). 

 
L  Silt, generally Wisconsinan-age. Contains localized clay, sand, or gravel layers. Laminated to massive; 

disseminated organics commonly present, may contain fossil snails, clams, and small branches or logs. 
Carbonate-cemented concretions in finer silt. Up to 100 feet thick, but generally thinner. Fine silts develop 
shallow angle slumps; coarse silts prone to piping, may be thixotropic (“quick sand”). Lacustrine deposit 
found in low-level slackwater terraces and buried valley-fills throughout the map area. 

 
Li  Silt, Illinoian-age. Unit similar to L above except upper part of unit deeply leached and more deeply jointed 

where near surface; up to 50 feet thick. Unit found in high-level terraces and in buried valleys in the eastern 
part of the map area. 

 
LA  Silt, clay, sand and gravel as distinct interbeds 10 or more feet thick, Wisconsinan-age. Sequence of 

lithologies variable; 30 to 40 feet thick. Deposited in buried valleys, which alternated between free-draining 
and ponded conditions. Mapped where individual units cannot be shown separately due to map scale and 
insufficient data. Unit limited to valleys upstream of numerous bedrock narrows along the Little Miami 
River. 

 
S Sand, generally Wisconsinan-age. Contains minor amounts of disseminated gravel and thin lenses of silt and 

gravel; grains well to poorly sorted, moderately to well rounded with high quartz percentage; finely 
laminated to massive, may be cross bedded; locally may contain organics as disseminated particles or sticks 
and logs. Beds may be lithified by calcium carbonate in stable valley-side exposures; concretions may be 
present with varying degrees of cementation. In deep buried valleys, may be older than Wisconsinan-age; up 
to 50 feet thick. A fluvial unit in low terraces and buried valleys throughout the map area. 

 
Si Sand, Illinoian-age. Properties similar to unit S above except upper part of unit more deeply weathered and 

leached where near surface; usually less than 20 feet thick. Unit found in high-level terraces and buried 
valleys in the eastern part of the map area. 

 
Sk Clayey to pebbly sand, Pre-Illinoian-age (Kansan-age in old terminology). Overlain by up to 5 feet of loess. 

Weathered and leached; B-horizon soil-clay accumulation greater than 10 feet thick. Sand to pebble-size 
nodules of iron oxide and manganese oxide concentrate near loess/sand contact. Sand mostly quartz and 
other resistant lithologies; pebble beds uncommon. Up to 30 feet thick; erodes easily when vegetation 
removed. Unit both fluvial (deposited in high-level “Teays-age” paleovalleys), and aeolian (loess and sheet 
sands in uplands). Limited to hilltops and slopes above 620 feet elevation in southwestern part of the map 
area.  

 
SC  Interlayered medium-fine to fine grained materials, unspecified age. Fine sand predominates and includes 

clay, silt, and thin gravel interbeds; variable thickness and sequence of lithologies. Similar to unit CS above 
but coarser; up to 150 feet thick. Deposited as lacustrine and proximal deltaic facies as well as overbank 
sediments within the area’s largest valleys. 

 
SG  Sand and gravel, generally Wisconsinan-age. Intermixed and interbedded sand and gravel with thin, 

discontinuous layers of silt, clay, and till. Grain size, bedding, cementation, and distribution characteristics 
similar to units S and G above; up to 250 feet thick. In deep buried valleys, may be older than Wisconsinan-
age. Widespread fluvial deposit in low-level terraces and in buried valleys. 

 
SGi  Sand and gravel, Illinoian-age. Properties similar to unit SG above except upper part of unit more deeply 

weathered and leached where near surface; up to 30 feet thick. On stable slopes, more of unit may be 
cemented by calcium carbonate than other SG-related units. Found in high-level terraces and buried valleys 
in the eastern part of the map area. 

 
SGA Sand and gravel, pre-Wisconsinan-age, similar to unit SG above but with Sangamon-age paleosol developed 

in upper portions. Patchy distribution of paleosol. Paleosol red brown to green gray, clay to clayey gravel, 15 
feet or thicker, found between elevations 530-550 feet. Below paleosol, unweathered sand and gravel of 
Illinoian-age, generally coarser than any overlying SG unit. Unit may also include sand and gravel overlying 
paleosol. Up to 190 feet thick. A fluvial unit generally limited to the New Haven Trough in the southwestern 
map area. 

 



SGB Sand and gravel, generally Wisconsinan-age, similar to unit SG above, but including discontinuous, thick 
interbedded till or clay. Up to 100 feet thick. Differs from unit Tif in having a higher proportion of sand and 
gravel to till or clay. In deep buried valleys, may be older than Wisconsinan-age. Found in lowlands near 
valley sides where it was deposited as outwash receiving periodic flow-till deposition from the uplands. Unit 
associated with Great Miami River Valley, Mill Creek Valley and Turtle Creek Valley. 

 
SGC Sand and gravel, Wisconsinan-age, similar to unit SG above, but included clay and silt interbeds are limited 

to the upper part of the unit, and concentrated just upstream of junctions with major tributaries. From 60 to 
100 feet thick. Unit resulted as coarse-textured fans and deltas formed at the mouths of tributaries that were 
fed by a melting ice margin. Clay and silt accumulated in localized slackwater upstream of the tributaries. 
Unit found in the Little Miami River gorge between South Lebanon and Loveland. 

 
TA  Loam till, generally Wisconsinan-age. Overlain by up to 3 feet of loess; loess generally thin or absent on 

slopes. Till may contain silt, sand, and gravel lenses. Average sand/silt/clay percentages of till 25/45/30 
percent, ranging from 15/50/35 percent to 30/45/25 percent (Wentworth classification). Clasts larger than 
medium pebbles average about 5% of total volume of till but vary from 1% to 20%. Flat, well-drained areas 
leached to a depth of about 3 feet, including loess cap. Joints/fractures common. Averages 20 to 30 feet thick 
and ranges to 90 feet thick in buried valleys and end moraines. In deep buried valleys includes pre-
Wisconsinan till and may include clay and silt beds. Stratigraphic name: Shelbyville Till. Local relief is low 
and landslides are generally limited to valley walls. Deposited by glacial ice. Common surficial unit in the 
central and northern part of the map area.  

 
Ti Loam till, Illinoian-age. Generally overlain by up to 3.5 feet of loess, but loess may be 10 feet thick along 

bluffs bordering major rivers. Till may contain silt, sand, and gravel lenses. Sand/silt/clay percentages of till 
vary widely averaging 25/47/28 percent and range from 8/43/49 percent to 34/41/25 percent (Wentworth 
classification). Upland areas leached to 6 feet, including loess cap. Joints/fractures common. Averages 20 to 
30 feet thick and ranges to 90 feet thick in buried valleys. Stratigraphic names: Richmond and Centerville 
Tills approximately west of the Great Miami River, Rainsboro Till east of the river. Landsliding may occur 
in oversteepened, wet areas. Deposited by glacial ice. Most common surficial unit in the southeastern part of 
the map area. 

 
Tif Flow-till with fine to coarse clastic interbeds, Illinoian-age. Flow-till, with characteristics of Ti above, in thin 

to moderately thick beds, interbedded with lesser amounts of horizontal to high angle layers of sand, gravel, 
fine sand, silt, and clay, inches to many feet thick. Unit averages 30 feet thick. Differs from unit SGB, which 
contains more sand and gravel, and unit IC, which contains less till. Stratigraphic name: Rainsboro Till. 
Found in high-level terraces near the Illinoian-ice margin, along the southern Mill Creek Valley. May have 
been deposited as till-derived debris-flows from a stagnant or drowned ice tongue in lowland trough, with 
some drift contribution from uplands. 

 
Tk Clay-loam till, Pre-Illinoian-age (Kansan-age in old terminology). Overlain by well-weathered loess, 5 to 10 

feet thick, entirely leached. Till highly weathered, leached, brown to strong brown color; thin to absent on 
slopes; clay averages 50%, with sand and pebbles of resistant lithologies only; sand to 20% but generally less 
than 10%; pebbles less than 1% by volume. Sand-size voids common. Unit less than 30 feet thick. Informal 
stratigraphic name: Cincinnati till. Unit has a large shrink-swell capacity from a high percentage of mixed-
layer clays; foundation problems may result where water has been removed from the unit. Deposited from 
glacial ice. The unit remains on a relatively small upland plateau and nearby narrow ridge tops surrounded 
by bedrock slopes; southwestern part of the map area. 

 
 
 

BEDROCK UNITS 
 
Ls  Limestone bedrock and limestone-derived colluvium, Silurian-age. Limestone, tan to reddish-tan, coarse-

crystalline, medium to thin bedded; hard; Brassfield Formation. Present as a single, small outlier in the 
northeast portion of the study area.  

 
L-S Limestone-dominant bedrock and bedrock-derived colluvium, Ordovician-age. Interbedded limestone, 

medium gray, thin to medium bedded, fossiliferous, and shale, gray, thin to medium bedded. Limestone 
ranges from 50% to 85% of the unit, although shale-dominant intervals are present.  Includes Point Pleasant, 
Fairview, Grant Lake, Arnheim, Liberty and Whitewater Formations. On side-slopes and toe-slopes, unit is 
colluvium, predominantly clay with downslope-oriented limestone slabs and organic matter. Colluvium has 
relatively low shear strength and is the source of numerous landslides, especially on steep slopes. 

 
S-L Shale-dominant bedrock and clay-rich, bedrock-derived colluvium, prone to landsliding, Ordovician-age. 



Interbedded shale, gray, thin to thick bedded, and limestone, medium gray, thin to medium bedded, 
fossiliferous. Shale ranges from 50% to 85% of the unit, although minor limestone-dominant intervals are 
present. Unit associated with the shale-rich Kope Formation on steep slopes in the southern part of the map 
area, and with the Waynesville Formation in stream valleys in the northern part of the map area. On side-
slopes and toe-slopes, unit is clay-rich colluvium with downslope-oriented limestone slabs and organic 
matter. Colluvium has relatively low shear strength and is the source of numerous landslides, especially on 
steep slopes. Landslides commonly form at the colluvium-bedrock interface. 

 
*  Underscored letters in the unit descriptions are the basis of unit abbreviations. 
 
 
 

















Lunken Airport Region
Si

te TOPSOIL/ FILL COHESIVE ALLUVIUM GRANULAR OUTWASH COHESIVE GRANULAR COHESIVE BEDROCK
Depth (ft) Type Debris Depth (ft) Type % Granular PI* Depth (ft) Type % Fines Depth (ft) Type Remarks Depth (ft) Type depth (ft) type Remarks Depth Type

1 485-475 fill bricks 475-452 CL-ML 13-23 452-448 SP 448 gray soft shale

2 489-485 fill cinders 485-463 CL-ML 463-387 SP & GP 387-382 shale/limestone

3 475-472.5 fill 472.5-455 CL & CH 14-26

4 476-474.5 topsoil/fill 474.5-466 CL 17

5 477-467.5 topsoil 476.5-467 CL 0%-9% 21 450-457 SW-SM 9%-11%

6 478-453 CL 453-433 GP & SP 433-426 CL

7 477-475.5 fill 475.5-467 CL 1%-4% 14

8 473-462 CL 462-453 453-433 CL

9 468-458 CL 458-442 SP & GP 442-438 ML & CL 438-433 SP 433-422 CL limestone frag. 422 gray soft shale

10 472-456 CL-ML 456-450 SP & GP 450-431 CL rock frag. 431 gray soft shale/ thin limestone seams

11 474-472 CL 472-456 SP 456-449 CL 449 brown and gray soft shale

12 485-465 CL

13 480-467.5 CL 467.5-460 SP & GP

14 . 479-469 CL 469-463 SP & GP

Remarks:  Soils have been categorized in general terms for informational purposes, i.e.  COHESIVE (clays and clayey silts) and GRANULAR (non-cohesive silts, sands and gravels).  Percentages of gravel, sand, silt and clay may change over depth 
within each generalized layer.  The tabulated information represents data collected over the last 50 years.  Current surface elevations and depth of fill or topsoil may have changed as the result of subsequent construction and/or flooding events.
* PI = Plasticity Index





Little Miami River Park Region
si

te TOPSOIL / FILL  COHESIVE ALLUVIUM GRANULAR COHESIVE GRANULAR COHESIVE GRANULAR BEDROCK
Depth (ft) Type Debris Depth (ft) Type PI* Remarks Depth (ft) Type % Fines Depth (ft) Type PI* Remarks Depth (ft) Type % Fines Depth (ft) Type % Granular PI* Remarks Depth (ft) Type Depth (ft) Type

1 475-467 fill 467-454 CL sand seams 454-451 SP

2 480-465 CL 465-445 SP-GP 445-430 CL

3 530-510 topsoil/fill 510-505 SP 505-500 CL 500-475 SM&GM 475-469 CL silt seams

4 506-498 fill 498-496 CL 496-478 SP 478-461 CL lakebed 461-441 SP-SM 441-436 CL lakebed 436-424 GM & SM

5 474-469 CL 14 469-454 SM&GM 25&12 454-419 CL 10 trace sand 419-391 SP-SM 11 391 shale

6 472-458 CL 13 458-448 SW-SM 9 448-427 CL 427-421 SP 421-390 CL refusal at 390'

7 475-465 CL 13 465-442 SP-SM 6 442-441 CL

8 470-460 CL sand seams 460-452 SP-SM to SP-GP 6 452-450 CL tr org. (LOI=10)** 450-440 SP-SM 7 440-419 CL 19 13

9 475-474 topsoil 474-460.5 CL 460.5-459 SP-GP

10 0-0.5 topsoil 0.5-15 CL 15-19 SP-GP

11 0-1.0 topsoil 1.0-7 CL 7-11.0 SP

12 0-1.0 topsoil 1-16.0 CL 16.0-18 SP-GP

Remarks:  Soils have been categorized in general terms for informational purposes, i.e.. COHESIVE (clays and clayey silts) and GRANULAR (non-cohesive silts, sands and gravels).  Percentages of gravel, sand, silt and clay may change over depth
within each generalized layer.  The tabulated information represents data collected over the last 50 years.  Current surface elevations and depth of fill or topsoil may have changed as the result of subsequent construction and/or flooding events.
PI* = Plasticity Index
**LOI = Loss On Ignition





Newtown Region
si

te TOPSOIL/ FILLFILL  COHESIVE ALLUVIUM GRANULAR COHESIVE GRANULAR COHESIVE BEDROCK
Depth (ft) Type Debris Depth (ft) Type PI* Remarks Depth (ft) Type % Fines Remarks Ddepth (ft) Type PI* Remarks Depth (ft) Type Remarks Depth (ft) Type Remarks Depth (ft) Type

1 487-480 fill concrete 480-470 GP 470-452 CL 452-435 SM &SP 435-417 CL 417 soft shale w/ limestone

2 489-482 topsoil/fill 482-474 CL 18 474-464 GP to SP outwash 464-459 CL lakebed 459454 GP outwash 454-453 CL galcial till

3 497-487 fill cinders/org 487-457 SW-SM 8 457-442 CL 16 4% sand 442-422 SP 422-417 CL 417-416 gray soft shale

4 500-490 fill 490-480 CL 480-476 SP-GP

5 505-493.5 fill 495.5-481 SP & GP

6 500-499.2 topsoil/fill 499.2-490 CL 490-480 SP & GP

7 505-485 fill 485-455 GP

8 500-499 fill cinders 499-495 CL 495-485 SP-SM 7

9 500-499.5 CL 499.5-493 SP & GP

10 500-475 fill 475-453.5 CL

11A 509-484 fill 484-459 SP & GP tr. shell frg. 459-444 CL 444-434 SP & GP 434-417 CL

11B 465-446 SP & GP 446-412 CL 412 gray soft shale

11C 497-495 fill 495-477 CL 477-468 SM 468-457 CL tr. gravel 457 gray soft shale

12 539-538 fill 538-518 SP & GP

13A 506-505 fill cinders 505-501 SP & GP

13B 508-498 CL

14 498-493 fill 493-492 CL tr gravel 492-482 SP & GP

15 500-465 CL

Remarks:  Soils have been categorized in general terms for informational purposes, i.e.  COHESIVE (clays and clayey silts) and GRANULAR (non-cohesive silts, sands and gravels).  Percentages of gravel, sand, silt and clay may change over depth 
within each generalized layer.  The tabulated information represents data collected over the last 50 years.  Current surface elevations and depth of fill or topsoil may have changed as the result of subsequent construction and/or flooding events.
* PI = Plasticity Index





Depth (ft) Type Depth (ft) Type PI* % Granular Remarks Depth (ft) Type % Fines Remarks Ddepth (ft) Type % Granular PI* Depth (ft) Type % Fines Remarks Depth (ft) Type

1 488-473 CL 15 to 13 4 tp 49 473-452 GM to SW-SM 24 to 10 tr. upper clay

2 560-552 552-527.5 CL tr gravel @ bottom 487.5-479 weathered shale

3 533-530 fill/ CL 530-523 CL 523-501.5 SP some gravel

4 561-536.5 CL limestone frg. 536.5 weathered shale

5 541-526 SM 49 526-519 CL

6 498-483 SM-SM to GP-GM

7 540-518-5 SM tr gravel

8 521-511 CL 10 2 tr. sand 511-471 GM and SP 30 to 18 alluvium/till 471-456 CL 5 to 44 till 456-442 GM 18 refusal at 442

9 539-523 topsoil/fill 523-522.5 SP outwash

10 539-529 topsoil/fill 529-524 SP outwash 524-522 CL 17 522-518 SP 14 alluvium

Remarks:  Soils have been categorized in general terms for informational purposes, i.e.  COHESIVE (clays and clayey silts) and GRANULAR (non-cohesive silts, sands and gravels).  Percentages of gravel, sand, silt and clay may change over depth 
within each generalized layer.  The tabulated information represents data collected over the last 50 years.  Current surface elevations and depth of fill or topsoil may have changed as the result of subsequent construction and/or flooding events.
* PI = Plasticity Index

Broadwell Road Region
si

te TOPSOIL/ FILLFILL  COHESIVE ALLUVIUM GRANULAR COHESIVE BEDROCKGRANULAR
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	Clermont County, Ohio
	AvA—Avonburg silt loam, 0 to 2 percent slopes
	AvB—Avonburg silt loam, 2 to 6 percent slopes
	AwA—Avonburg-Urban land complex, nearly level
	CkD3—Cincinnati and Hickory soils, 12 to 25 percent slopes, severely eroded
	EbE2—Edenton loam, 18 to 25 percent slopes, moderately eroded
	RpA—Rossmoyne silt loam, 0 to 2 percent slopes
	RpB—Rossmoyne silt loam, 2 to 6 percent slopes
	RsC3—Rossmoyne silty clay loam, 6 to 12 percent slopes, severely eroded
	RtB—Rossmoyne-Urban land complex, gently sloping
	RtC—Rossmoyne-Urban land complex, sloping

	Hamilton County, Ohio
	BoE—Bonnell silt loam, 25 to 35 percent slopes
	CdE—Casco loam, 25 to 35 percent slopes
	CnC2—Cincinnati silt loam, 8 to 15 percent slopes, eroded
	EcE—Eden silty clay loam, 25 to 40 percent slopes
	EpA—Eldean loam, 0 to 2 percent slopes
	EpC2—Eldean loam, 6 to 12 percent slopes, eroded
	ErA—Eldean-Urban land complex, 0 to 2 percent slopes
	Gn—Genesee loam, occasionally flooded
	Go—Genesee-Urban land complex, occasionally flooded
	Hu—Huntington silt loam, occasionally flooded
	Ju—Jules silt loam, occasionally flooded
	Lg—Lanier sandy loam, occasionally flooded
	McA—Martinsville silt loam, 0 to 2 percent slopes
	McB—Martinsville silt loam, 2 to 6 percent slopes
	PfC—Pate silty clay loam, 8 to 15 percent slopes
	PfD—Pate silty clay loam, 15 to 25 percent slopes
	Po—Pits, gravel
	RoB—Rossmoyne silt loam, 2 to 6 percent slopes
	RpB2—Rossmoyne silt loam, 3 to 8 percent slopes, eroded
	RpC2—Rossmoyne silt loam, 8 to 15 percent slopes, eroded
	RsB—Rossmoyne-Urban land complex, gently sloping
	RtA—Rossmoyne-Urban land complex, 0 to 3 percent slopes
	RtB—Rossmoyne-Urban land complex, 3 to 8 percent slopes
	RtC—Rossmoyne-Urban land complex, 8 to 15 percent slopes
	St—Stonelick fine sandy loam, frequently flooded
	Ud—Udorthents, clayey
	UmB—Urban land-Martinsville complex, 3 to 8 percent slopes
	UmC—Urban land-Martinsville complex, 8 to 15 percent slopes
	W—Water
	Wa—Wakeland silt loam, occasionally flooded
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