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LITHOLOGIC UNIT DESCRIPTIONS

Ice-contact deposits, Wisconsinan age. Highly variable deposits of poorly sorted gravel
and sand; silt, clay, and till lenses common; may be partially covered or surrounded by
till. Deposited directly from stagnant ice as kame or esker landforms. Commonly
associated with deep buried valleys.

Sand and gravel, generally Wisconsinan age. Intermixed and interbedded sand and
gravel commonly containing thin, discontinuous layers of silt, clay, and till. Grains well
to moderately sorted, moderately to well rounded; finely stratified to massive, may be
cross bedded; locally may contain organics. In deep buried valleys, may be older than
Wisconsinan age. Present as terraces along valley walls and in buried valleys throughout
the map area.

Sand and gravel, undifferentiated. Outwash sand and gravel over ice contact or outwash
units of mostly sand and gravel, or deeply buried units of predominantly sand and
gravel. Data insufficient for more detailed differentiation. Present in buried valleys along
the eastern edge of the southeast corner of map.

Sand and gravel, Illinoian age. Properties similar to unit SG above, except upper part of
unit is deeply weathered and leached where near surface. Present under areas mapped
as Ti in the south-central area of the map.





















































��������	
�����

�#��
"#$�'
	#�(�
#��#,
%/
 6�
#$�
/�""
,6 .
#,
�#-,�
"#$�/�"",�
#$�
6�9#$
#��#,F
-#*
�$ "6��
�� "#�-��
,���4
-�$�
#��#,'
�$���"#�$
9*
9���% !
%�
%�.��
"��.%"%(� 
6$��,'

��(#$� 
��4%,��,�
�%"% �$�
#(�'
�6 !
#$�
4�#��
-#*
 %$�#�$
 "#*
#�
��4�.'

�$��#""*
"�,,
�.#$
2�
/���
�.� !'
�%�-��
�$
6$��#�$��
��4��,,�%$,'
��(#$� 
��4%,��,
�%%
,-#""
 �%
-#4
#�
ABA������
, #"�
�$�� #���
 9*
 #$
#,����,!
 KJL
 #$�
6$���"#�$
9*
-#����#"
 ,.%5$
 �$
 ,6��%6$��$(
-#4@6$��
#��#'
 ���,�$�
#",%
%$
%6�5#,.
��#�$,�
� �@ %$�# �
#��#,�
#$�
.6--% !*
-%�#�$�,
�.�%6(.%6�
�.�
-#4
#��#'

�""6&�6-�
�%"% �$�
#(�'
�$ "6��,
#
5���
&#����*
%/
��=�6��,
/�%-
,�"�
#$�
 "#*
�%
9%6"���,F
 %--%$"*
�$ "6��,
 %�(#$� 
 -#����#"F
 (�$��#""*
 $%�
  %-4# �F
 �#��"*
 (��#���
 �.#$
 2�
 /���
 �.� !'
 ���,�$�
 �$
/"%%�4"#�$,
 %/
-%���$
 ,���#-,
 �.�%6(.%6�
 �$����
 -#4
 #��#'
�#44��
 %$"*
 5.���
 #��#"
 �=��$�
 #$�
�.� !$�,,
#��
,�($�/� #$�'

�""6&�6-
 #$�
 #""6&�#"
 ����# �,�
  %-9�$��'
 �.%5$
 �$
 #��#,
 5.���
 �$,6//� ��$�
 ,4# �
 �,
 #&#�"#9"�
 �%
��"�$�#��
,�4#�#��
6$��,'

�""6&�#"
 ����# �,�
 +�, %$,�$#$
 #(�'
 �"�
 /"%%�4"#�$
 ��-$#$�,
 #"%$(
 ,���#-,
 �.#�
 /"%5��
 �$�%
 .�(.�
4�%("# �#"
"#!�'
��(."*
&#��#9"�
��=�6��,F
 %--%$"*
4��,�$�
��$,
%/
/���
#9%&�
-%���$
/"%%�4"#�$,'

�"#*�
 +�, %$,�$#$
 #(�'
 �#,,�&�
 �%
 "#-�$#���F
 -#*
  %$�#�$
 �$���9�����
 ,�"��
 #$�
 /�$�
 ,#$�F
  "#*
 %$��$�
  #$
�= ���
3�M'
	#-�$#���
 "#*
 %--%$"*
 %$�#�$,
 �.�$
,�"�
%�
 ,#$�
4#���$(,'
�#�9%$#��@
 �-�$���
  %$ ����%$,
 %  6�
 �$
 ,%-�
 #��#,'
 �%--%$"*
  %$�#�$,
 /�# �6��,
 �
 �%
 A2
 �$ .�,
 #4#��'
��,���96���
�.�%6(.%6�
-#4
#��#
#,
"%5"#$�
,6�/# �
��4%,��,�
����# �,�
#$�
#,
���4@5#���
��4%,��,
%/
4�%("# �#"
"#!�,'

�%-4"�="*
 �$���9�����
��4%,��,
%/
  "#*�
 ,�"��
 ,#$��
(�#&�"�
#$�
 ��""
 �$
 ���4��
4#��,
%/
96����
&#""�*,�
6$,4� �/���
#(�'
�$��
���$��/���
/�%-
5�""
"%(,F
�#�#
�$,6//� ��$�
/%�
-%��
���#�"��
��//���$��#��%$
%�
#(�
#,,�($-�$�'
���,�$�
�$
���4��
96����
&#""�*,
�.�%6(.%6�
�.�
#��#'

��"��
 +�, %$,�$#$
 #(�'
 �#,,�&�
 %�
 "#-�$#����
  %--%$"*
  %$�#�$,
 �.�$
 ,#$�
 4#���$(,'
 �#�9%$#��@
 �-�$���
 %$ ����%$,
%  6�
 �$
 ,%-�
#��#,'
�#*
 %$�#�$
 "% #"�<��
 "#*�
,#$��
%�
(�#&�"
 "#*��,'
�"#*
 %$��$�
  %--%$"*
 �$ ��#,�,
 5��.
 ��4�.'
 ���,�$�
 �.�%6(.%6�
 �.�
 -#4
 #��#
 #,
 "%5"#$�
 ,6�/# �
��4%,��,�
����# �,�
#$�
�.� !�
��"�#� 
��4%,��,
%/
4�%("# �#"
"#!�,'

H# !5#���
"#!�
��4%,��,�
+�, %$,�$#$
#(�'
�%,�"*
"# 6,���$�
,�"�
#$�
 "#*
�$
���96�#�*
&#""�*,
,%6�.
%/
�.�
 ("# �#"
 9%����'
 �%--%$"*
 �$���/�$(����
 5��.
 #""6&�6-�
 #""6&�#"
 /#$,�
 #$�
 ��9��,
 /"%5,
 /�%-
,6��%6$��$(
,���4@5#""��
���96�#�*
#$�
-#�$
&#""�*,'

��"�
#$�
 "#*�
+�, %$,�$#$
#(�'
	#-�$#���
�%
�$���9������
-#*
 %$�#�$
�.�$
/�$�
,#$�
%�
(�#&�"
"#*��,'
�  6�,
 #,
 �.� !
 "# 6,���$�
 &#""�*
 /�""
 ��4%,��,
 %/
 .�(.�
 4�%("# �#"
 4���� �,,%�,
 %/
 "#!�,
 #$�
 #,
 �.� !�
��"�#� 
 ��4%,��,
%/
 4�%("# �#"
#$�
 #,
 �.� !�
 ��"�#� 
 ��4%,��,�
 %6�5#,.
��4%,��,
 �$
64"#$�
 ��4��,,�%$,
#$�
4�%("# �#"
 "#!�
��4%,��,'
���,�$�
#,
����# �,
#"%$(
�.�
�"�#��
;��%-��
	#!��
�6��*�
#$�
�% !*
�%�!,
%/
�.�
�%.� #$
��&��'

�#$��
 +�, %$,�$#$
 #(�'
 �%$�#�$,
 -�$%�
 #-%6$�,
 %/
 ��,,�-�$#���
 (�#&�"
 %�
 �.�$
 "�$,�,
 %/
 ,�"�
 %�
(�#&�"F
(�#�$,
5�""
�%
-%���#��"*
,%�����
-%���#��"*
�%
5�""
�%6$���F
/�$�"*
,��#��/���
�%
-#,,�&��
-#*
9�
 �%,,
9�����F
"% #""*
-#*
 %$�#�$
%�(#$� ,'
�$
���4
96����
&#""�*,�
-#*
9�
%"���
�.#$
+�, %$,�$#$
#(�'
���,�$�
 �$
����# �,
#$�
96����
&#""�*,
�.�%6(.%6�
�.�
-#4
#��#�
#$�
�$
#,,% �#��%$
5��.
��"�#� 
��4%,��,
%�
%6�5#,.'

H#,#"
(�#&�"'
��(."*
&#��#9"��
 4%%�"*
 ,%����
(�#&�"
 #$�
 ,#$��
5��.
 ,�($�/� #$�
 #-%6$�,
 ,�"�
 #$�
  "#*'
���,�$�
�$
�.�
$%��.5�,�
4#��
%/
�.�
-#4
#��#F
��4%,����
#�
%�
$�#�
�.�
/�%$�
%/
�.�
� �
,.���
���� �"*
%$
9���% !'
���,6-#9"*
%/
+�, %$,�$#$
#(��
96�
-#*
9�
%"���'

�$,%����
 -�=
 %/
 ,�"��
  "#*�
 ,#$��
 (�#&�"�
 #$�
 9%6"���,�
 /�# �6��,1E%�$�,
  %--%$�
 +�, %$,�$#$
 #(�
5.�$
#�
,6�/# �'
�#*
 %$�#�$
,�"��
,#$��
#$�
(�#&�"
"�$,�,'
��4%,����
���� �"*
/�%-
,�&��#"
,�4#�#��
� �
#�&#$ �,'
�$��//���$��#���
#$�
$%$@,4� �/���
#(�
�$
96����
&#""�*,
%�
5.���
,�4#�#���
9*
�$���&�$�$(
$%$@��""
6$��,
/�%-
#$
%&��"*�$(
��,�($#���
��""'
�%,�
 %--%$
,6�/� �#"
-#����#"
�$
�.�
-#4
#��#'

	%#-
��""�
 �""�$%�#$
#(�'
�#*
9�
%&��"#�$
9*
64
�%
�
/���
%/
 "%�,,'
��""
 %$�#�$,
,�"��
,#$��
#$�
(�#&�"
"�$,�,F
 6$��
 ���4"*
5�#�.����
#$�
 "�# .��
 �%
 �
 /���F
 /�# �6��,1E%�$�,
  %--%$'
��4%,����
9*
���� �
"%�(�-�$�
%�
-�"�%6�
/�%-
("# �#"
 � �'
+���,4��#�
�$
�.�
�#,���$
-#4
#��#
#,
#
,6�/# �
#$�
96����
6$��'

Ti

T

GA

SGi

SGD

SG

IC

m

o

a

Ac

At

C

CG

L

LB

LC

S

EXPLANATION

�#$�
 #$�
 (�#&�"
 4��'
 ���
 9%��%-
 (�$��#""*
 6$���"#�$
 9*
6$ %$,%"��#���
 "��.%"%(� 
 6$��,
 %/
 ,6��%6$��$(
 4%"*(%$7,8'
�#*
 %$�#�$
�� "#�-��
#��#,'

�-#""
#��#
%/
%�(#$� 
��4%,��,

�6#��*�
-�$��
 %�
 ,���4
-�$�F
 /"%%���
 �$
 9���% !F
-#*
  %$�#�$
�� "#�-��
#��#,

H%6$�#�*
 9��5��$
-#4@6$��
#��#,
 .#&�$(
 ��//���$�
 644��-%,�
 %$��$6%6,
 "��.%"%(��,F
 6$���"*�$(
 "��.%"%(��,
 -#*
 %�
 -#*
 $%�
��//��

H%6$�#�*
9��5��$
-#4@6$��
#��#,
.#&�$(
�.�
,#-�
644��-%,�
 %$��$6%6,
 "��.%"%(*
 96�
 ��//���$�
 �.� !$�,,
 %�
 ��//���$�
6$���"*�$(
"��.%"%(��,

�6$� �4#"
1
,�#��@%5$��
"#$�
9%6$�#���,

��
���
A'
�
�#4
&��5
#$�
 �%,,
,� ��%$
%/
#
.*4%�.��� #"
,�# !@6$��
-#4'
���
"��.%"%(� @6$��
��, ��4��%$,
/%�
�=4"#$#��%$
%/
,*-9%",'
�$
�.�
-#4
&��5
7�%48�
,%"��@"�$�
9%6$�#���,
,�4#�#��
-#4@6$��
#��#,
.#&�$(
��//���$�
"��.%"%(� 
6$��,
#�
�.�
,6�/# �F
6$���"*�$(
"��.%"%(� 
6$��,
-#*
%�
-#*
$%�
��//��'
�#,.��@"�$�
9%6$�#���,
,�4#�#��
-#4@6$��
#��#,
.#&�$(
�.�
,#-�
,6�/# �
"��.%"%(� 
6$��
96�
��//���$�
�.� !$�,,
%�
��//���$�
6$���"*�$(
"��.%"%(� 
6$��,'
�.�
 �%,,
,� ��%$
�""6,��#��,
�.� !$�,,
#$�
-#44�$(
 %$&�$��%$,'
�.� !$�,,
&#"6�,
#��
�$
��$,
%/
/���'
�#"6�,
#��
(�%,,
#&��#(�,
�.#�
 #$
&#�*
64
�%
?�
4�� �$��
�= �4�
7A8
�.%,�
/%""%5��
9*
#
-�$6,
,�($
7@8�
5.� .
��4��,�$�
�.�
-#=�-6-
�.� !$�,,
%/
#
�.�$$�$(
��%6(.@
%�
5��(�@,.#4��
,���-�$�
9%�*�
%�
728
6$��,
�$
4#��$�.�,�,
7
8�
5.� .
�$�� #��
#
��, %$��$6%6,
��,���96��%$
%/
�.#�
6$��'
��� �,�
,6�/# �
�%4%(�#4.*
 #$
9�
�����-�$��
/�%-
 �%4%(�#4.� 
-#4,
 �.#�
 #��
#&#�"#9"�
 /�%-
 �.�
��&�,�%$
 %/

�%"%(� #"
�6�&�*
#�
 ,�&��#"
 , #"�,F
 9���% !@,6�/# �
 �%4%(�#4.*
#$�
9���% !
(�%"%(*
#��
#&#�"#9"�
 /�%-
 �.�
��&�,�%$
%/

�%"%(� #"
�6�&�*
#,
AB20����@, #"�
C6#��#$("�
-#4,'

Location of the Mansfield
30 X 60 minute quadrangle.

Base map derived from Ohio Department of Transportation data
sets.  Projection of data is Ohio coordinate system, south zone,
North American Datum, 1983.
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GIS and cartography by Kelli L. Vogt
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ABSTRACT

Th e Mansfi eld 30 x 60 minute quadrangle is located in north-central Ohio at the 

intersection of two major highway corridors: north-south Interstate 71 and east-

west U.S. 30. Traffi  c on area highways exceeds 80,000 vehicles daily, including 20,000 

trucks. Manufacturing and heavy industry provide signifi cant employment for the 

more than 200,000 people that reside in the Mansfi eld quadrangle. Highway capacity 

enhancements and maintenance are crucial for the area’s future economic viability. 

Aggregates represent 90% of the volume of asphalt, concrete, and road base needed 

for highway and building construction. More than 14 million tons of sand and gravel 

were produced in the Mansfi eld quadrangle from 1997 to 2006. Fifteen sand and 

gravel operations were active in 2006, including four new operations since 2002. It is 

essential to evaluate the location, quantity, and quality of potential sand and gravel 

resources in the Mansfi eld quadrangle, so that aggregates are available for future 

economic growth.

Th e surfi cial geology of the western and northern portions of the Mansfi eld 

quadrangle consists of glacially derived materials. Wisconsinan-age tills with high 

clay content predominate, particularly in upland areas. Potentially thick sand and 

gravel accumulations are associated with glacial outwash along major drainages or in 

highly variable ice-contact deposits that generally trend northwest-southeast in the 

northern portions of the map area. Th e surfi cial geology of the southeastern portion of 

the Mansfi eld quadrangle is primarily Mississippian- to Pennsylvanian-age sandstone, 

siltstone, and shale. In valleys, outwash deposits containing sand and gravel alternate 

with glacial lake deposits containing silt and clay.

Th e recently completed Mansfi eld 30 x 60 minute quadrangle map provides a three-

dimensional framework of the area’s surfi cial geology by using letters and numbers to 

represent lithologic units and average thicknesses from the surface to bedrock. Th ese 

surfi cial units and corresponding thicknesses were queried within the map’s GIS to 

produce a derivative map of potential sand and gravel resources. A mining ratio of 1:4, 

waste to resource, was used to delineate ice-contact and sand and gravel units as possible 

aggregate resources. Potential sand and gravel resources within municipal boundaries 

and public-owned areas were eliminated from the derivative map because of land-use 

confl icts. Organic deposits associated with sand and gravel were included because of 

the possibility of recovering peat and aggregates in a single operation. Preliminary 

results indicate that more than 3.5 billion tons of potential sand and gravel resources 

are located in the Mansfi eld quadrangle. Land uses such as municipal well fi elds, stream 

buff ers, or existing infrastructure, as well as aggregate quality concerns due to shale 

content, will limit the potential of many sand and gravel deposits. Th e resulting map is 

meant as a general aggregate exploration or regional planning tool and demonstrates 

an important derivative product of the three-

dimensional digital 

surfi cial mapping 

of Ohio. 


