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The following information provides attribute values and attribute value definitions for 
geologic themes and selected geographic themes for GIS layers that are included in 
Brown, S.E. and Laudick, A.J., eds., 2000, Hydrogeologic framework of Marion County, 
Indiana:  A digital atlas illustrating hydrogeologic terrain and sequence:  Indiana 
Geological Survey Open-file Study 00-14, CD-ROM. 
 
GEOLOGIC THEMES 
 
Geology and Topography of the Bedrock Surface 
polygons 
MB Borden Group undifferentiated (Mississippian System). Chiefly siltstone and 

shale with much lesser limestone and sandstone.  Numbers (below) depict the 
thickness in 20-foot intervals of sections composed chiefly of sandstone that 
occur along the bedrock surface in southern Decatur Township (Bridgeport 
Quadrangle).   

Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 
6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
DMA New Albany Shale (Devonian and Mississippian Systems). Grey brown and black 

shale.  Minor calcareous shale and argillaceous limestone near base of unit. 
 
D Muscatatuck Group (Devonian System).  Chiefly crystalline limestone and lesser 

calcareous shale.  Sandy dolomite (Geneva Member) at base (not mapped 
separately). 

 
S Silurian System undivided.  Chiefly dolomite dolomitic limestone and lesser 

shale.  Composed in part of massive reef rocks and muddy flanking rocks. 
lines 
BRC Line of equal elevation on the bedrock surface.   Contour interval: 25 feet. 
 
BRCD Line of equal elevation on the bedrock surface.  Indicates enclosed depressions 

or sinkholes.  Contour interval: 25 feet. 
 
The bedrock elevation (BRC and BRCD) for the entire Marion County area ranges from 

500 to 800 feet above mean sea level. 
 
f1 Fault approximately located. Bars on downthrown side. Dashed where uncertain. 



 
 
Geology and Topography of the Pre-Wisconsin Surface 
lines 
PWC Contour showing approximate elevation of the pre-Wisconsin surface. Contoured 

chiefly on the top of till units and other fine-grained sediments of pre-Wisconsin 
age.  Locally marked by well-developed paleosol and/or persistent zone of sand 
and gravel. Most sand and gravel units along this surface are of uncertain age 
and thus are not part of the contoured surface except where they clearly 
represent exhumed pre-Wisconsin units (e.g. units uI mI pIu and pIx below) along 
major escarpments and valleys cut into the pre-Wisconsin surface.  Contour 
interval: 10 ft 

 
The elevation of the top of the Pre-Wisconsin surface (PWC) for the entire Marion 

County area ranges from 600 to 850 feet above mean sea level.  
 
polygons 
NC Undifferentiated till and other fine-grained sediment to at least 20 feet below the 

contoured surface.  May include very small localized granular units in some 
areas.  On cross-sections the fine-grained units are designated by the letters "tu". 

 
pc Valleys sags and other low areas on the pre-Wisconsin surface that may contain 

potentially large sand and gravel bodies in channelized form.  Sand and gravel is 
of Illinoian and (or) late Wisconsin age.  Data showing complete thickness of 
channel fill are usually sparse and irregularly distributed hence the actual 
presence or absence of granular fill is only indicated in scattered locations.  
Reported sand and gravel thicknesses are typically 20 feet or more except along 
edges of bodies and locally exceed 50 feet in channel axes that coalesce with 
deeper sand and gravel units. 

 
pb Sheet-like sand and gravel bodies generally greater than 10 feet thick. Bodies 

appear to be continuous over most of mapped areas. 
 
pd Small mostly discontinuous lenses of sand and gravel that range between 5 and 

15 feet thick.  Unit boundaries are indefinite. 
 
uI3 Area in which the pre-Wisconsin surface cuts across or is just above relatively 

continuous bodies of sand and gravel loosely defined as "upper Illinoian".  The 
granular units range from 5 to 25 feet thick.  Green-blue color: sand and gravel 
generally within 5 to 20 feet of contoured surface 

 
uI2 Area in which the pre-Wisconsin surface cuts across or is just above relatively 

continuous bodies of sand and gravel loosely defined as "upper Illinoian".  The 
granular units range from 5 to 25 feet thick.  Green color: sand and gravel at or 
within 5 feet of the contoured surface; green-blue color: sand and gravel 
generally within 5 to 20 feet of contoured surface 

 
uI1 Area in which the pre-Wisconsin surface cuts across or is just above relatively 

continuous bodies of sand and gravel loosely defined as "upper Illinoian".  The 
granular units range from 5 to 25 feet thick.  Line pattern: sand and gravel within 



20 feet of contoured surface and locally coalesces with undifferentiated sand and 
gravel units mapped along pre-Wisconsin surface.   

 
mI3 Area in which the pre-Wisconsin surface cuts across or is just above relatively 

continuous bodies of sand and gravel loosely defined as "middle Illinoian".  The 
granular units range from less than 10 to as much as 50 feet thick.  In the south-
central part of the county this unit appears to represent a relatively continuous 
buried outwash plain that was graded down to an ancestral White River during 
Illinoian time.  Bright blue color: sand and gravel generally within 5 to 20 feet of 
contoured surface 

 
mI2 Area in which the pre-Wisconsin surface cuts across or is just above relatively 

continuous bodies of sand and gravel loosely defined as "middle Illinoian".  The 
granular units range from less than 10 to as much as 50 feet thick.  In the south-
central part of the county this unit appears to represent a relatively continuous 
buried outwash plain that was graded down to an ancestral White River during 
Illinoian time.  Blue-grey color: sand and gravel at or within 5 feet of the 
contoured surface 

 
mI1 Area in which the pre-Wisconsin surface cuts across or is just above relatively 

continuous bodies of sand and gravel loosely defined as "middle Illinoian".  The 
granular units range from less than 10 to as much as 50 feet thick.  In the south-
central part of the county this unit appears to represent a relatively continuous 
buried outwash plain that was graded down to an ancestral White River during 
Illinoian time.  Line pattern: sand and gravel within 20 feet of contoured surface 
and locally coalesces with undifferentiated sand and gravel units mapped along 
pre-Wisconsin surface. 

 
Ix3 Area in which the pre-Wisconsin surface cuts across or is just above a relatively 

large thick complex of coalesced sand and gravel bodies within the Illinoian 
section.  Unit grades laterally into unit pIx. Thickness locally exceeds 80 feet.  
Violet color: sand and gravel generally within 5 to 20 feet of contoured surface. 

 
Ix2 Area in which the pre-Wisconsin surface cuts across or is just above a relatively 

large thick complex of coalesced sand and gravel bodies within the Illinoian 
section.  Unit grades laterally into unit pIx. Thickness locally exceeds 80 feet.  
Violet color: sand and gravel generally within 5 to 20 feet of contoured surface. 
Magenta color: sand and gravel at or within 5 feet of the contoured surface 

 
Ix1 Area in which the pre-Wisconsin surface cuts across or is just above a relatively 

large thick complex of coalesced sand and gravel bodies within the Illinoian 
section.  Unit grades laterally into unit pIx. Thickness locally exceeds 80 feet.  
Violet color: sand and gravel generally within 5 to 20 feet of contoured surface. 
Line pattern: sand and gravel within 20 feet of contoured surface and locally 
coalesces with undifferentiated sand and gravel units along the pre-Wisconsin 
surface. 

 
pIu3 Area in which the pre-Wisconsin surface cuts across or is within 20 feet of 

relatively continuous bodies of sand and gravel of predominantly pre-Illinoian 
age. The upper portions of some bodies may be lowest Illinoian age.  Many of 
these bodies appear to be of considerable areal extent and are commonly 



greater than 20 feet thick.  In most places they are associated with a prominent 
green chert-rich paleosol as much as 20 feet thick and may be capped by thin 
greenish-gray till.  In some places the unit includes abundant well-rounded pitted 
red iron-coated dolomite pebbles.  Violet color: sand and gravel generally within 
5 to 20 feet of contoured surface 

 
pIu2 Area in which the pre-Wisconsin surface cuts across or is within 20 feet of 

relatively continuous bodies of sand and gravel of predominantly pre-Illinoian 
age. The upper portions of some bodies may be lowest Illinoian age.  Many of 
these bodies appear to be of considerable areal extent and are commonly 
greater than 20 feet thick.  In most places they are associated with a prominent 
green chert-rich paleosol as much as 20 feet thick and may be capped by thin 
greenish-gray till.  In some places the unit includes abundant well-rounded pitted 
red iron-coated dolomite pebbles.  Magenta color: sand and gravel at or within 5 
feet of the contoured surface 

 
pIu1 Area in which the pre-Wisconsin surface cuts across or is within 20 feet of 

relatively continuous bodies of sand and gravel of predominantly pre-Illinoian 
age. The upper portions of some bodies may be lowest Illinoian age.  Many of 
these bodies appear to be of considerable areal extent and are commonly 
greater than 20 feet thick.  In most places they are associated with a prominent 
green chert-rich paleosol as much as 20 feet thick and may be capped by thin 
greenish-gray till.  In some places the unit includes abundant well-rounded pitted 
red iron-coated dolomite pebbles.  Line pattern: sand and gravel within 20 feet of 
contoured surface and locally coalesces with undifferentiated sand and gravel 
units along the pre-Wisconsin surface. 

 
pIx3 Area in which the pre-Wisconsin surface cuts across or is within 20 feet of large 

thick bodies of sand and gravel that appear to represent a complex of Illinoian 
sand and gravel units that have been incised into pre-Illinoian sand and gravel 
units similar to the one described just above.  One or more paleosols may be 
present and the unit attains thicknesses greater than 80 feet in some places.  
Well-rounded pitted red iron-coated dolomite pebbles are a common and 
distinctive constituent. Magenta color: sand and gravel at or within 5 feet of the 
contoured surface.  Violet color: sand and gravel generally within 5 to 20 feet of 
contoured surface 

 
pIx2 Area in which the pre-Wisconsin surface cuts across or is within 20 feet of large 

thick bodies of sand and gravel that appear to represent a complex of Illinoian 
sand and gravel units that have been incised into pre-Illinoian sand and gravel 
units similar to the one described just above.  One or more paleosols may be 
present and the unit attains thicknesses greater than 80 feet in some places.  
Well-rounded pitted red iron-coated dolomite pebbles are a common and 
distinctive constituent.  Magenta color: sand and gravel at or within 5 feet of the 
contoured surface. 

 
pIx1 Area in which the pre-Wisconsin surface cuts across or is within 20 feet of large 

thick bodies of sand and gravel that appear to represent a complex of Illinoian 
sand and gravel units that have been incised into pre-Illinoian sand and gravel 
units similar to the one described just above.  One or more paleosols may be 
present and the unit attains thicknesses greater than 80 feet in some places.  



Well-rounded pitted red iron-coated dolomite pebbles are a common and 
distinctive constituent.  Line pattern: sand and gravel within 20 feet of contoured 
surface and locally coalesces with undifferentiated sand and gravel units along 
the pre-Wisconsin surface. 

 
SG Large areas underlain mainly by Wisconsin sand and gravel where the pre-

Wisconsin surface is not generally definable.  In these areas one of three 
conditions is typical: 1) the base of the Wisconsin section rests on bedrock; 2) 
the base of the Wisconsin is amidst a thick section of granular material and not 
readily discernible; or 3) a thin veneer of probable pre-Wisconsin sediment is 
present discontinuously above the bedrock surface.  In most cases the pre-
Wisconsin surface has been removed or at least severely modified by Wisconsin 
meltwater.  

 
DM No pre-Wisconsin glacial units are present and the base of the Wisconsin rests 

directly on the late Devonian-upper Mississippian New Albany Shale. 
 
M No pre-Wisconsin glacial units are present and the base of the Wisconsin rests 

directly on siltstone shale and sandstone of the Mississippian Borden Group. 
 
points 
IP2 Datapoint that represent isolated thick sand and gravel along the Pre-Wisconsin 

surface. 
 
Geology of the Fall Creek Aquifer Complex 
lines 
AL1 Boundary of aquifer complex approximately located. Aquifer complex is largely 

absent outside of boundary. 
 
AL2 Indefinite boundary aquifer complex or equivalent units may be present outside 

of boundary but were not contoured due to uncertain correlation or continuity. 
 
FC Structure contour showing elevation of top of aquifer complex. Contour interval: 

20 feet. Some contours may be omitted in congested areas along channel edges. 
 
The elevation of the top of the Fall Creek aquifer complex (FC) for the entire Marion 

County area ranges from 680 to 760 feet above mean sea level. 
 
polygons 
SF1 Areas where aquifer complex or stratigraphically equivalent units are 

discontinuously present. 
 
SF2 Areas where aquifer complex is truncated along the pre-Wisconsin surface and is 

in contact with till or sand and gravel of Wisconsin age. 
 
SF3 Areas where aquifer complex is thin or absent and that may be controlled by 

bedrock highs. 
 
SF4 Areas where aquifer complex is absent over bedrock highs 
 



F1 Sand and gravel in complex of pre-Illinoian channels and Illinoian outwash fans 
and channels. Commonly very coarse and containing red iron-coated dolomite 
pebbles. Locally capped by or contains one or more well-developed weathering 
horizons. Mapped using numbers that correspond to 20-foot minimum thickness 
ranges. 

Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 
6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
F2 Areas where thickness and elevation are contoured on Illinoian channels that 

coalesce with deeper Illinoian or pre-Illinoian sand and gravel. 
 
F3 Areas along Fall and Mud Creeks where the upper part of the complex consists 

of unconfined late Wisconsin outwash that has been incised into the pre-
Wisconsin sand and gravel. 

 
Geology of the Southwestern Aquifer Complex 
lines 
AL1 Boundary of aquifer complex approximately located. Aquifer complex is largely 

absent outside of boundary. 
 
AL2 Indefinite boundary aquifer complex or equivalent units may be present outside 

of boundary but were not contoured due to uncertain correlation or continuity. 
 
SC Structure contour showing elevation of top of aquifer complex. Contour interval: 

10 feet. Some contours may be omitted in congested areas along channel edges. 
 
The elevation of the top of the Southwestern aquifer complex for the entire Marion 

County area ranges from 680 to 760 feet above mean sea level. 
 
polygons 
SF1 Areas where aquifer complex or stratigraphically equivalent units are 

discontinuously present. 
 
SF2 Areas where aquifer complex is truncated along the pre-Wisconsin surface and is 

in contact with till or sand and gravel of Wisconsin age. 
 
SF3 Areas where aquifer complex is thin or absent and that may be controlled by 

bedrock highs. 
 



SF4 Areas where aquifer complex is absent over bedrock highs. 
 
S1 Sand and lesser gravel. Occurs in highly tabular body that is interpreted to be a 

buried Illinoian outwash fan and (or) plain. Composed chiefly of coarse grey to 
green sand. Most of the southeastern part of the unit in the Maywood quadrangle 
is capped by a prominent deep weathering horizon that may be formed on thin 
alluvium atop the sand. The bottom of the sand and gravel is not reported in most 
wells consequently the unit is mapped using numbers that correspond to 20-foot 
minimum thickness ranges. 

Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 
6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
S2 Areas where thickness and elevation are contoured on stratigraphically higher 

Illinoian channels that coalesce with the main body. 
 
S3 Areas where the aquifer complex is capped by a persistent paleosol commonly 

reported as green or orange sand on water well records. 
 
Glacial Terrains (Late Wisconsin deposits) 
Vertical Sequence 
polygons 
V1 Sand and gravel dominated sequences deposited by large scale channelized 

meltwater.  Most of these sequences represent episodic deposition and are 
commonly composed of coalesced sand and gravel units that range in age from 
latest Wisconsin to pre-Wisconsin.  Thin discontinuous till units of late Wisconsin 
age and older are present in places within the sand and gravel.  The sequences 
occur in large and small sluiceways upland stream valleys and the valley of the 
White River. 

 
V2 Mixed sequences composed of one or more large outwash aprons and fans 

underlying or interstratified with one or more till sheets. The mixed sequences 
typically border the White River Valley. 

 
V3 Till-dominated sequences that locally contain small to medium size sand and 

gravel bodies.  These sequences underlie most of the upland areas in the 
county. 

 
Morpho Sequence 
polygons 



m1 White River Valley sluiceway axis.  Generally a flat fluvially streamlined 
landscape overlying thick coalesced sections of sand and gravel.  In part overlies 
a broad bedrock valley.  Interstratified or capping till units generally absent or of 
limited extent. 

 
m2 White River Valley sluiceway fringe west side.  Generally a flat fluvially 

streamlined landscape consisting of outwash sand and gravel that overlies a 
persistent sheet of late Wisconsin till.  The outwash occurs in terraces and below 
floodplains adjacent to the modern river channel. 

 
m3 White River Valley sluiceway fringe east side.  Generally a fluvially washed 

landscape formed on a complex of late Wisconsin outwash bodies and fans that 
overlie and are intercalated with multiple till units of late Wisconsin age.  Thick 
sections of sand and gravel are present in localized areas where the till units are 
absent. 

 
m4 Deep locally gorge-like stream valleys that originated as ice-walled channels ice-

marginal channels and (or) tunnel valleys in disintegrating ice.  Most or all of 
these features formed during the latest ice advance and carried some outwash of 
late Wisconsin age.  Localized thick outwash sections are primarily due to 
incision of the channel into large pre-Wisconsin sand and gravel bodies from 
which much of the outwash load may have been derived. 

 
m5 Medium to large deeply entrenched sluiceways that drained active ice margins 

during at least part of the late Wisconsin age and that locally carried significant 
loads of outwash.  Segments of some of these valleys may have originated as 
ice-walled channels ice-marginal channels or tunnel valleys and all functioned as 
significant courses of meltwater drainage during the final collapse of the 
Wisconsin ice sheet. 

 
m6 High level valleys that mostly formed along crevasses or as ice-walled channels 

in disintegrating latest Wisconsin ice and that contain relatively minor amounts of 
outwash chiefly in their distal ends.  The valley bottoms are commonly underlain 
by alluvium atop a washed till surface. 

 
m7 High level valleys whose courses were in part determined by crevasse locations 

in disintegrating latest Wisconsin ice.  These valleys generally contain limited 
amounts of outwash if any and may owe much of their depth to post-glacial 
incision.  Valley bottoms are typically underlain by alluvium atop a washed till 
surface. 

 
m8 Small valleys or valley complexes formed as a deeply dissected fringe of major 

sluiceways.  Most of incision is post glacial.  The valleys are chiefly cut into till 
and lesser associated sand and gravel units some of which are pre-Wisconsin in 
age. 

 
m9 Valley segments formed predominantly as ice marginal channels at different 

times during the late Wisconsin.  May or may not contain outwash or be occupied 
by a modern stream.  Predominantly floored by alluvium over till and(or) older 
sand and gravel. 

 



m10 Medium to large scale ice disintegration landscape formed adjacent to the White 
River Valley following the second of three late Wisconsin ice advances.  Consists 
of small to large hummocks ridges and other irregular mounds of ice-contact 
stratified deposits and(or) till-like sediment.  Low areas of the land surface 
commonly have a strongly washed appearance and are locally covered by a 
veneer of sand and gravel.  Numerous ravines sags larger stream valley 
segments and aligned trains of hummocks exhibit preferred orientations that 
mark former crevasse locations ice marginal positions and ice marginal channels.  
Local relief ranges from 25 to more than 100 feet. 

 
m11 Irregular disintegration landscape containing abundant low to moderate relief 

hummocks and ridges composed of till and till-like sediment.   
 
m12 Smooth till surface of low relief that has a pervasive washed aspect as well as a 

streamlined appearance in some places.  This landscape chiefly occurs between 
the Bunker Hill Moraine and the White River. It is developed mostly on T2 till that 
was washed by meltwater discharged from the T3 ice front at Bunker Hill. 
Several abandoned high-level meltwater channels are present and the landscape 
commonly is capped by a thin discontinuous veneer of sand and gravel or other 
washed sediment.  Local relief ranges between 5 and 10 feet. 

 
m13 Smooth till surface of low relief having a strongly washed appearance.  Unit 

forms small fringing zones along sluiceways of various ages and may be capped 
by outwash terraces in some places.  Local relief is typically 5 feet or less. 

 
m14 Rolling to strongly sloping till surfaces of different ages that are graded to the 

White River Valley.  Some parts of this landscape appear to have been washed 
by sheets of meltwater whereas others are strongly dissected by numerous small 
to medium sized drainages.  Local relief is usually less than 10 feet but 
approaches 50 feet in strongly dissected areas.  This is the most widespread 
landscape within the county. 

 
m15 Hummocky to irregular morainal ridges composed chiefly of till and till-like 

sediment that contain widely scattered mostly small bodies of sand and gravel 
throughout.  Commonly sharp-crested these ridges appear to be end moraines 
formed along or near the terminal position of T3.  Local relief averages 30 to 50 
feet but is as much as 80 feet or more in some places. 

 
m16 Irregular disintegration landscape containing abundant low to moderate relief 

hummocks and ridges composed of till and till-like sediment.  The largest of 
these ridges shown in the darker shading appear to be aligned in a generally 
NNE to SSW orientation and may mark localized T3 ice marginal positions.  This 
landscape covers much of the eastern third of the county and was probably 
produced during large scale stagnation of latest Wisconsin ice.  Local relief is 
typically between 5 and 25 feet. 

 
m17 Massive broad crested morainal ridges composed chiefly of till and till-like 

sediment that contains widely scattered mostly small bodies of sand and gravel 
throughout.  The ridges appear to be end moraines formed along significant 
margins of T2 ice.  Relief from ridge crest to toe of front slope ranges from 20 to 
more than 75 feet. 



 
m18 Massive steep sharp-topped ridges composed of ice-contact fans commonly with 

a discontinuous till cap on the up-ice side.  The largest of these occur in the 
extreme southern part of the county along the margins of the White River where 
they are clearly contiguous with and part of the Greenwood Moraine.  All appear 
to mark significant active recessional margins of T2 ice.  Total relief generally 
125 feet or more. 

 
Individual Landscape Elements 
polygons 
i1 Prominent hummocks and mounds of till-like sediment and lesser ice-contact 

sand and gravel. 
 
i2 Prominent hummocks and mounds of ice-contact sand and gravel and much 

lesser till-like sediment. 
 
i3 Linear bodies of ice-contact sand and gravel.  These may mark the former 

courses of sub-glacial channels that fed ice-contact fans along recessional 
margins.   

lines 
l1 Course of former ice-marginal channel. 
 
l2 Former meltwater channel draining away from ice-margin. 
 
l3 Possible exit of meltwater from ice-walled channel or tunnel valley. 
 
l4 Possible exit of meltwater from ice-walled channel or tunnel valley.   
 
l5 Significant or prominent ice marginal position. 
 
l6 Minor or obscure ice marginal position. 
 
l7 Other former drainage lines associated with disintegrating ice. 
 
l8 Arrow indicates inferred direction of meltwater flow during deposition. 
 
l9 Erosional scarp cut by meltwater torrent.  These features commonly form major 

discontinuities between adjacent terrain regions. 
 
 
Unconfined Outwash (Late Wisconsin, White River Valley) 
polygons 
t2 Outwash thickness contoured on late Wisconsin till upper sequence (t2) 
 
t1 Outwash thickness contoured on late Wisconsin till lower sequence (t1) 
 
PW Outwash thickness contoured on undifferentiated pre-Wisconsin till 
 
BR Outwash thickness contoured on bedrock 
 



a Alluvium in modern stream valleys.  Texture ranges from silty clay to gravel but is 
predominantly loamy in composition. Thickness ranges from a few feet in upland 
stream valleys to more than 10 feet thick in the White River Valley.  Unit 
commonly includes small terraces and other bodies of sand and gravel (outwash) 
deposited by glacial meltwater. 

 
p Organic sediment in complex of enclosed depressions in abandoned glacial 

sluiceway near the White River.  Mostly muck. 
 
ste Undifferentiated sand and gravel within the Trafalgar megasequence that has 

been exposed at the land surface by erosion along sluiceways.  These units 
extend beneath adjacent till units in valley walls and generally correspond to map 
units s2f (upper sequence) or s1f (lower sequence).  This pattern and symbol are 
used only on maps of unconfined outwash to distinguish exhumed sand and 
gravel from true surficial outwash. Thickness of exhumed sand and gravel is 
shown on the appropriate map that corresponds to the exhumed sand and gravel 
unit. 

 
O3X/ Complex of undifferentiated outwash commonly overlies one or more older sand 

and gravel forming composite granular units as much as 150 feet thick or more.  
Numbers correspond to 20-foot thickness ranges (below); supplemental ten-foot 
thickness ranges shown in areas where data are more numerous. 

Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 
6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
 
O3s/ Outwash in linear sluiceways. The outwash generally cuts across other 

Wisconsin units; locally the sluiceways are deeply incised into the pre-Wisconsin 
surface. Sluiceways below which the continuity of the lower till sequence is 
uncertain are indicated by parentheses around "t1" label. Typical sand and gravel 
thickness: 20 to 50 feet 

 
O3t/ Outwash in terraces within and adjacent to sluiceways; chiefly forms terrace 

remnants and veneer over upper and(or) lower sequences. Thickness typically 
20 feet or less but locally greater where Wisconsin till units are absent. Individual 
bodies of this unit were deposited at different times during the late Wisconsin. 

 
 



Upper Sequence (Late Wisconsin) 
lines 
tb Terrain boundary between upland regions underlain by till-dominated sequences 

and other regions underlain by mixed- or sand and gravel-dominated sequences.  
The former are mapped primarily using one map and a total till sequence (tt) 
format whereas the latter are mapped using a two- or three-map format. 

 
 
T2 Upper till sequence.  Till and till-like sediment deposited by the East White 

Sublobe of the Huron-Erie Lobe. In most places the unit is generally composed of 
soft to very stiff mildly overconsolidated pebbly loam or sandy loam. Lenses of 
sand and silt are abundant within and atop the unit in northern Marion County but 
are less common to the south.  The upper till sequence is mapped as a separate 
unit only in areas where late Wisconsin sand and gravel units are mapped 
separately. Isopachs show thickness of till in provisional twenty-foot intervals with 
supplemental ten-foot isopachs employed in areas with more data.   

 
T2D Sames as T2 but encloses areas having lesser till thickness than surrounding 

areas. 
  
The thickness of the upper till sequence (T2 and T2D) ranges from 0 to 40 feet. 
 
polygons 
a Alluvium in modern stream valleys.  Texture ranges from silty clay to gravel but is 

predominantly loamy in composition. Thickness ranges from a few feet in upland 
stream valleys to more than 10 feet thick in the White River Valley.  Unit 
commonly includes small terraces and other bodies of sand and gravel (outwash) 
deposited by glacial meltwater. 

 
 
t2i Small to large hummocky mounds and ridges composed mainly of till and till-like 

sediment (chiefly mud flows and pond sediments) with lesser ice-contact 
stratified sand and gravel.  Isopachs have same meaning and are continuous 
with those for unit t2 above. 

 
O3t Outwash in terraces within and adjacent to sluiceways; chiefly forms terrace 

remnants and veneer over upper and(or) lower sequences. Thickness typically 
20 feet or less but locally greater where Wisconsin till units are absent. Individual 
bodies of this unit were deposited at different times during the late Wisconsin. 

 
O3s Outwash in linear sluiceways. The outwash generally cuts across other 

Wisconsin units; locally the sluiceways are deeply incised into the pre-Wisconsin 
surface. Sluiceways below which the continuity of the lower till sequence is 
uncertain are indicated by parentheses around "t1" label. Typical sand and gravel 
thickness: 20 to 50 feet 

 
O3x Thick composite bodies of sand and gravel in sluiceways and terraces. The unit 

typically consists of late Wisconsin outwash that has coalesced with much thicker 
exhumed fans aprons and channels of Wisconsin and(or) pre-Wisconsin age. 
Total sand and gravel thickness commonly greater than 50 feet.  This map unit is 
enclosed by a "zero" t1 contour. 



 
s2a Sand and gravel in small aprons between the upper and lower till sequences.  

Most of these units probably are ice-proximal outwash aprons deposited during 
the advance of the ice sheet that deposited immediately overlying till.  They 
range in thickness from a few feet to more than 40 feet but reported thicknesses 
are most commonly between 5 and 15 feet.  Typically reported in more than 75 
percent of the data points within the map unit boundaries.  Solid circle: isolated 
data point indicating sand and gravel more than 10 feet thick between the two till 
sequences. 

 
s2A Same as s2a. 
 
s2c Sand and gravel in aprons and channel complexes that commonly cut completely 

through the underlying till and into pre-Wisconsin units.  The tops of these units 
generally lie along the horizon between the two till sequences.  Thickness of 
channel phases ranges from 20 to more than 50 feet.  Typically reported in more 
than 75 percent of the data points within the map unit boundaries.  

 
s2d Sand and gravel in small disconnected lenses and other bodies along the horizon 

between the two till sequences.  Generally reported in 25 to 75 percent of the 
data points within the map unit.  Thickness usually less than 10 feet but ranges to 
more than 20 feet in isolated localities.  Due to discontinuous nature of the unit till 
sequences above and below are not differentiated. 

 
s2f Sand and gravel in extensive tabular or wedge-shaped bodies that occur at the 

base of the upper till sequence.  Mostly deposited as ice-proximal outwash fans 
and aprons during the advance of T2 ice and subsequently overridden.  Unit 
locally attains thicknesses in excess of 100 feet where it coalesces with deeper 
sand and gravel in areas where the lower till sequence is absent.  Mapped using 
numbered isopachs that show the thickness of the unit in 10- or 20-foot ranges. 

Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 
6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
s2i Ice-contact sand and gravel in small to very large mounds and ridges.  Includes 

kames eskers and fans.  Thickness ranges from 30 to more than 100 feet. Up-ice 
sides of large fans are commonly capped by a variable thickness of till and till-like 
sediment of the upper sequence.  Sand and gravel thickness is not mapped for 
smaller bodies on uplands but is shown for the large bodies in the vicinity of the 
White River Valley using numbered isopachs . 



Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 
6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
points 
IP1 Isolated data point indicating thick (20+ feet) channel-like section of sand and 

gravel extending from base of the upper till sequence to the pre-Wisconsin 
surface.  Locally associated with other late Wisconsin sand and gravel units. 

 
 
Lower Sequence and Total Sequence (Late Wisconsin) 
lines 
T1 Lower till sequence.  Till and till-like sediment deposited by the East White 

Sublobe of the Huron-Erie Lobe. In most places the unit is generally very stiff to 
hard strongly overconsolidated loam silt loam or sandy loam with abundant 
pebbles and widely scattered lenses of sand and silt.  The lower till sequence is 
mapped as a separate unit only in areas where late Wisconsin sand and gravel 
units are mapped separately. Isopachs show thickness of till in provisional 
twenty-foot intervals with supplemental ten-foot isopachs employed in areas with 
greater data.  Hachures point toward side of contour with the lesser till thickness. 

 
TT Undifferentiated till of the Trafalgar Formation upper and lower sequences.  

Mapped where no intervening sand and gravel bodies are present to separate 
the upper and lower till sequences.  Isopachs show the combined thickness of 
Wisconsin till units above the pre-Wisconsin surface or above lower sequence 
sand and gravel (units s1a s1d and s1f). Thickness ranges do not include very 
small sand and gravel bodies (not shown separately on maps) reported within the 
sequence.  Hachured lines enclose areas having lesser till thickness than 
surrounding areas.  Contour interval: 20 feet. 

 
TTH Same as TT but encloses areas having lesser till thickness than surrounding 

areas. 
 
TTD Same as T1.  0 thickness or direction of lesser till thickness unclear.  Refer to the 

Geology of Late Wisconsin Glacial Deposits:  Lower ant Total Sequences 
geologic map to determine direction of lesser till thickness. 

 
The thickness of the upper and total  till sequences (T1, TT, TTH, and TTD) ranges from 

0 to 100 feet. 
 



polygons 
O3t Outwash in terraces within and adjacent to sluiceways; chiefly forms terrace 

remnants and veneer over upper and(or) lower sequences. Thickness typically 
20 feet or less but locally greater where Wisconsin till units are absent. Individual 
bodies of this unit were deposited at different times during the late Wisconsin. 

 
O3s Outwash in linear sluiceways. The outwash generally cuts across other 

Wisconsin units; locally the sluiceways are deeply incised into the pre-Wisconsin 
surface. Sluiceways below which the continuity of the lower till sequence is 
uncertain are indicated by parentheses around "t1" label. Typical sand and gravel 
thickness: 20 to 50 feet 

 
O3s/t1 Same as O3s. 
 
O3x Thick composite bodies of sand and gravel in sluiceways and terraces. The unit 

typically consists of late Wisconsin outwash that has coalesced with much thicker 
exhumed fans aprons and channels of Wisconsin and(or) pre-Wisconsin age. 
Total sand and gravel thickness commonly greater than 50 feet.  This map unit is 
enclosed by a "zero" t1 contour. 

 
s2A Line pattern indicates outlines of small aprons of intersequence sand and gravel 

mapped on the upper sequence map (s2a) and which overlies contoured 
thickness of lower sequence till on this map. 

 
s2C Outline of intersequence sand and gravel in channelized form mapped on the 

upper sequence map (s2c).  Line pattern: the sand and gravel overlies lower 
sequence till (contoured). Solid color within zero t1 contour: the sand and gravel 
cuts completely through lower till sequence into the pre-Wisconsin surface. 
Triangle: isolated data point indicating thick (20+ feet) channel-like section of 
sand and gravel extending from base of the upper till sequence to the pre-
Wisconsin surface. 

 
pW Areas where Wisconsin sediments have been removed by late glacial or post-

glacial erosion and pre-Wisconsin glacial deposits are at the land surface. 
 
BG Small area where glacial deposits are absent or generally less than 5 feet thick 

and Mississippian age rocks of the Borden Group are at the land surface. 
 
s1a Sand and gravel in small sheets aprons and channels at or near the base of the 

lower till sequence. These bodies probably represent ice-proximal outwash 
deposited during the initial advance of late Wisconsin ice.  They range in 
thickness from a few feet to more than 25 feet but reported thicknesses are most 
commonly between 10 and 20 feet.  They are distinguished from undifferentiated 
sand and gravel along the pre-Wisconsin surface (see explanation of pre-
Wisconsin surface maps) because portions of the bodies appear to be within the 
lower till sequence. Combined with isopachs that show the total thickness of 
overlying late Wisconsin till (tt). Triangle: isolated data point indicating sand and 
gravel greater than 10 feet thick near the base of the lower till sequence. 

 
s1d Sand and gravel in small disconnected lenses and other bodies within the bottom 

part of the lower till sequence.  Thickness ranges between 5 and 25 feet.  



Combined with isopachs that show the total thickness of overlying late Wisconsin 
till (tt). 

 
s1f Sand and gravel in extensive fans aprons and channel complexes at the base of 

the lower till sequence.  Mostly deposited as ice-proximal outwash during the 
initial advance of the late Wisconsin ice sheet and subsequently overridden.  Unit 
is commonly between 20 and 60 feet thick and attains thicknesses as great as 
150 feet where it fills portions of a south-trending buried bedrock valley system 
below the White River Valley.  Unit commonly coalesces with pre-Wisconsin 
sand and gravel units where the latter are exposed along truncated portions of 
the pre-Wisconsin surface. Mapped with numbered isopachs that show the 
thickness of the unit in 10- or 20-foot ranges (see below). Combined with 
isopachs showing thickness of the overlying lower till sequence (t1).  Line pattern 
indicates areas where no upper sequence till is present to separate this unit from 
unit s2f above and the combined thickness of both granular units is shown on the 
upper sequence map. 

Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 
6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
s2d Sand and gravel in small disconnected lenses and other bodies along the horizon 

between the two till sequences.  Generally reported in 25 to 75 percent of the 
data points within the map unit.  Thickness usually less than 10 feet but ranges to 
more than 20 feet in isolated localities.  Due to discontinuous nature of the unit till 
sequences above and below are not differentiated. 

 
s2i Ice-contact sand and gravel in small to very large mounds and ridges.  Includes 

kames eskers and fans.  Thickness ranges from 30 to more than 100 feet. Up-ice 
sides of large fans are commonly capped by a variable thickness of till and till-like 
sediment of the upper sequence.  Sand and gravel thickness is not mapped for 
smaller bodies on uplands but is shown for the large bodies in the vicinity of the 
White River Valley using numbered isopachs . 

Thickness of units 
1 1-20 feet thick 
1a 1-10 feet thick 
1b 10-20 feet thick 
2 20-40 feet thick 
2a 20-30 feet thick 
2b 30-40 feet thick 
4 40-60 feet thick 



6 60-80 feet thick 
8 80-100 feet thick 
10 100-150 feet thick 
15 150-200feet thick 
20 greater than 200 feet thick 
NA  no value 
 
points 
IP1 Isolated data point indicating thick (20+ feet) channel-like section of sand and 

gravel extending from base of the upper till sequence to the pre-Wisconsin 
surface.  Locally associated with other late Wisconsin sand and gravel units. 

 
 
Potentiometric Surface and Hydrogeologic Settings of the Shallow Aquifer 
System 
lines 
PHC Generalized contour representing line of equal static water level elevation in the 

shallow aquifer system associated with the pre-Wisconsin surface and overlying 
Wisconsin deposits.  Contour interval: 10 feet.  

 
The elevation of the shallow potentiometric surface (PHC) for the entire Marion County 

area ranges from 650 to 880 feet above mean sea level. 
 
polygons 
A1 Thick sections of unconfined sand and gravel interstratified with a few small 

widely scattered till units. This setting characterizes the axis of the White River 
Valley which is the regional discharge area for all aquifers in the county. The 
water table generally lies at a depth of 5 to 20 feet and upward gradients are 
likely at depth close to the river. Recharge potential is very high for shallow parts 
of the system.  The entire setting is extremely sensitive to contamination. 

 
A2 Variable thickness of outwash overlying complexly interbedded sand and gravel 

and till.  Thick unbroken sections of sand and gravel are present locally. Sand 
and gravel units at depth are typically confined or semi-confined by bodies of till 
whereas the upper portions of the system are commonly unconfined. The water 
table generally lies at a depth of 10 to 25 feet in the unconfined outwash. This 
setting predominates along the margins of the White River Valley and is a 
regional discharge area for aquifers at and below the pre-Wisconsin surface.  It 
also acts as a recharge area for unconfined outwash and shallow Wisconsin 
aquifers.  Recharge potential is very high for shallow parts of the system which 
are highly sensitive to contamination.  Deeper parts of the system are somewhat 
less sensitive especially where confined by till. 

 
A3 Similar to setting A2 but occurs in narrow bands along the valleys of the larger 

streams that cross upland areas away from the White River. The water table 
typically lies at a depth of 5 to 20 feet and the surrounding potentiometric surface 
slopes strongly into the valley axis. This setting forms local discharge areas for 
the shallow aquifer system as well as some pre-Wisconsin aquifers. Recharge 
potential is very high for shallow parts aquifer system which are highly sensitive 
to contamination.  The sensitivity of deeper parts of the system ranges from high 
to moderately low depending on the thickness of intervening till units. 



 
B1 Hummocky ridges and mounds composed chiefly of sand and gravel locally with 

an irregular cover of till and some lenses of till within.  Generally characterized by 
steep surface topography and large local relief. The water table generally lies at 
depths greater than 50 feet and locally more than 100 feet. This setting forms 
local recharge areas for the shallow aquifer system and occasionally for deeper 
aquifers. Recharge potential and sensitivity to contamination are moderately high 
for the entire aquifer system. 

 
B2 Hummocky ridges and mounds composed chiefly of till-like sediment interbedded 

with lesser sand and gravel.  The granular units locally form thick but narrow 
channels. Generally characterized by moderate to steep surface slopes slowly 
permeable soils and moderate to large local relief. The zone of saturation 
generally lies at depths ranging from 25 to 75 or more feet but perched water 
tables are possible on till units. This setting forms local recharge areas for the 
shallow aquifer system where sand and gravel is thick or extends to considerable 
depth.  The ice-contact sand and gravel may form unpredictable conduits for 
downward movement of water and contaminants. Recharge potential is moderate 
to moderately high for the upper part of the aquifer system. Sensitivity to 
contamination is moderate (upper part) to moderately low (lower part). 

 
C1 Relatively continuous bodies of sand and gravel along the horizon between the 

upper and lower sequences (pl. 2) and capped by less than ten feet of locally 
discontinuous till. The zone of saturation is typically less than 10 feet below the 
surface and the sand and gravel is locally poorly confined. This setting is of 
relatively limited extent but it forms highly localized recharge areas in uplands. 
Recharge potential is moderate for the upper part of the aquifer system greatest 
in areas with abundant enclosed depressions. Sensitivity to contamination is 
moderately high for shallow aquifers much less for deeper ones. 

 
C2 Similar to setting C1 but the sand and gravel is consistently confined by upper 

sequence till greater than ten feet thick and commonly more than 20 feet thick. 
The zone of saturation is typically within a few feet of the surface and perched 
conditions in the till may be possible. The shallow aquifers in this setting may 
locally receive somewhat increased recharge due to proximity to the land surface 
but are generally well-confined. Recharge potential and the sensitivity to 
contamination is moderately low. 

 
C3 Thick sections of Wisconsin till locally containing a few small widely scattered 

lenses of sand and gravel.  May or may not overlie granular material along the 
pre-Wisconsin surface. The water table in the underlying till is commonly less 
than 10 feet deep. This setting is widespread on uplands.  Although a strong 
downward gradient is probably characteristic in the till recharge potential is 
uniformly low. Sensitivity to contamination is generally low. 

 
C4 Valleys of small upland streams formed chiefly in till locally with exhumed sand 

and gravel in valley floor.  Some alluvium is usually present. The water table is 
usually at the same elevation as the stream channel. This setting forms local 
discharge areas for shallow aquifers (where present) and a seepage area for till.  
Recharge potential is generally low as is the sensitivity to contamination. 

 



C5 Uplands and small stream valleys in southwestern Marion County characterized 
by less than 20 feet of glacial sediment over sandstone of the Borden Group. 
This setting occurs over relatively limited areas but may form localized recharge 
areas for the sandstone which is the principal shallow aquifer in that part of the 
county. The zone of saturation in the sandstone may lie at considerable depth 
(25+ feet) but seasonally perched water tables are probably common in till or on 
the bedrock surface. Recharge potential is moderate.  The sensitivity to 
contamination for sandstone aquifers ranges from moderately low to moderately 
high being greatest where the overlying sediments are thin or absent or 
composed of granular materials. 

 
C6 Dissected areas along small upland stream valleys where less than 20 feet of 

late Wisconsin sediments overlie sand and gravel along the pre-Wisconsin 
surface. This setting occurs over very limited areas many of which are too small 
to show at the map scale.  It may form a highly localized type of recharge area 
for sand and gravel along and below the pre-Wisconsin surface but it is also 
likely to be a seepage (discharge) area for the overlying till. Recharge potential is 
moderate. Sensitivity to contamination is mostly moderate but may be greater in 
areas where the till is thin or replaced by outwash or coarse alluvium. 

 
C7 Dissected slope on west side of White River north of Williams Creek 

characterized by 10 to 20 feet of late Wisconsin till overlying an apron of sand 
and gravel.  The thickness of sand and gravel is typically 20 to 40 feet but ranges 
from 10 to 60 feet. The till cap is thin or absent where dissected by streams.  A 
lateral hydraulic connection exists between the sand and gravel apron and 
unconfined sand and gravel in the adjacent White River Valley. The 
potentiometric surface is typically 10 or more feet lower than the base of the till 
cap.  Recharge potential and sensitivity to contamination are moderate where the 
till cap is thickest and are greater where the till is thin or absent. 

 
C8  
 
C9  
 
C10  
 
C11 

C2,C1, or A2  
 

C2 or C1  
 

C3 or C2  
 

C7, C2, or C1 

Hydrogeologic settings C8, C9, C10 and C11 all occur in areas 
of very sparse or no subsurface data.  Consequently the 
hydrogeologic behavior of these areas is uncertain.  Based on 
better-known characteristics of nearby or similar-appearing 
areas, they are thought to resemble one or more other settings 
in certain respects.  The explanation for setting C8, for example, 
indicates that the setting may be the same as, or act somewhat 
like, setting C2, C1 or A2.  Therefore, the hydrogeologic 
behavior of small areas or environmental sites within these 
settings should be evaluated in the context of local subsurface 
data. 

 
 
Water Level Contours And Hydrogeologic Settings Of The Fall Creek 
Aquifer Complex 
lines 
FWC Contour showing approximate line of equal water-level elevations in Fall Creek 

aquifer complex. Contours generally represent elevation of water table in 
unconfined settings (chiefly fw1 and small parts of fw7) and the composite 
piezometric surface of complex elsewhere.  Contour interval: 10 feet. 

 



fwc Tentative water-level contour in discontinuous parts of complex. Contour interval: 
10 feet. 

 
The elevation of the Fall Creek Aquifer Complex potentiometric surfaces (FWC and fwc) 

for the entire Marion County area ranges from 710 to 830 feet above mean sea 
level 

 
polygons 
fw1 Regional discharge area associated with valleys of Fall and Mud Creeks. 

Aquifer complex is largely unconfined and capped by veneer of late 
Wisconsin outwash. Potentiometric surface slopes strongly inwards into 
this setting. Ground-water flow is predominantly down-valley; some upward 
flow is also likely at places from deeper parts of the complex toward 
shallow outwash and surface water.  Shallow parts of system are likely to 
receive abundant direct recharge from precipitation. 

 
fw1a Similar to fw1 but characterized by presence of one or more thin till sheets 

between deeper parts of complex and surficial outwash below valley floor. 
Pronounced upward gradients across the confining unit may be present at 
places. 

 
fw2 Localized areas where top of complex is in direct hydraulic contact with 

Illinoian and Wisconsin channels and other sand and gravel units that 
serve as conduits for recharge from stratigraphically higher horizons. Most 
of these settings occur on elevated parts of the potentiometric surface. The 
complex and overlying granular units are generally well confined by 40 to 
100+ feet of till. 

 
fw3 Areas where top of aquifer system is extensively cut by large complex of 

stratigraphically higher channels as much as 100 feet thick. The 
potentiometric surface in this setting is typically strongly elevated or 
mounded indicating a significant recharge area. The till cap on this setting 
is generally between 40 and 80 feet thick but ranges widely and abruptly 
due to channeling. 

 
fw3a Similar to fw3 but the till cap is thinner and more variable, typically being 

between 10 and 40 feet. 
 
fw4 Predominantly steep, strongly dissected slopes cut by numerous ravines 

and small creeks. Most of the setting fringes the deeply entrenched valleys 
of Fall and Mud Creeks and is characterized by a strongly sloping 
potentiometric surface. This topography is developed chiefly on a thick till 
confining sequence and fine-grained surface soils that enhance surface 
runoff and minimize infiltration and recharge to ground water. The 
numerous ravines and small stream valleys act as local discharge areas for 
shallow systems above the aquifer complex. 

 
fw4a Topographically identical to fw4, however the top of the aquifer complex is 

at or near the land surface in this setting and may receive direct recharge 
or discharge directly to the land surface depending on the relation between 
water level elevation and slope at any given location. 



fw5 Intermediate areas typified by gently rolling to nearly flat upland topography atop thick 
till confining sequence. This setting is typified by elevated, gently sloping potentiometric 
contours; aquifer complex is likely to receive minimal recharge mainly through slow 
leakage through confining units. 

 
fw6 Discontinuous fringe of aquifer complex. The complex is appears to be thin or absent 

at many localities in this setting, and sand and gravel units appear to become 
increasingly isolated. The complex is interpreted to be poorly hydraulically integrated in 
this setting, hence water level contours are tentative and may represent a composite of 
relatively small, hydraulically isolated aquifers that occur along a similar stratigraphic 
horizon. 

 
fw7 Area where the aquifer complex subcrops along the pre-Wisconsin surface and is 

truncated by late Wisconsin sequences.  This setting occurs mainly along the fringes of 
the White River Valley and is believed to be a regional discharge area for the aquifer 
complex. The complex is generally well confined by late Wisconsin till sheets in most of 
this setting. Ground-water flow is mainly westward and slightly upward into overlying 
Wisconsin age aquifers. 

 
fw7a Similar to fw7 but is characterized by sizable system of stratigraphically higher 

channels that probably receive most of the discharge from the truncated edge of the 
aquifer complex. 

 
 
Map Showing Water Level Contours And Hydrogeologic Settings Of The 
Southwestern Aquifer Complex 
lines 
SWC Contour showing approximate line of equal water-level elevations in southwestern 

aquifer complex. Contours generally represent the elevation of water table in 
unconfined settings (sw1, sw2b, parts of sw7) and the composite piezometric surface 
of complex elsewhere.  Contour interval: 10 feet. 

 
swc Tentative water-level contour in discontinuous parts of complex. Contour interval: 10 

feet. 
 
The elevation of the Southwestern Aquifer Complex potentiometric surfaces (SWC and 

swc) for the entire Marion County area ranges from 670 to 780 feet above mean 
sea level.  The  contour interval is 10 feet. 

 
polygons 
sw1 Regional discharge area associated with valleys of Eagle, Little Eagle, and White Lick 

Creeks. Aquifer complex is largely unconfined and capped by veneer of late Wisconsin 
outwash. Potentiometric surface slopes strongly inwards into this setting. Ground-water 
flow is predominantly down-valley; some upward flow is also likely at places from 
deeper parts of the complex toward shallow outwash and surface water.  Shallow parts 
of system are likely to receive abundant direct recharge from precipitation. 

 
sw1a Similar to sw1 but characterized by presence of one or more till sheets between deeper 

parts of complex and surficial outwash below valley floor. Pronounced upward 
gradients across the confining unit may be present at places. 

 



sw1b Local discharge areas associated with valleys of several medium sized streams in 
eastern part of complex, such as Pleasant Run and Lick Creek. The aquifer complex is 
mainly confined by till sheets in most of these valleys but is locally unconfined and 
overlain directly by Wisconsin outwash along the lowest reaches. The extent of direct 
discharge from the complex appears to generally be small, however these valleys 
clearly control ground-water flow in the complex, as evidenced by the striking 
potentiometric valleys formed by the water-level contours. 

 
sw2 Small to large areas where top of complex is in direct hydraulic contact with Illinoian 

and Wisconsin channels and other sand and gravel units that serve as conduits for 
recharge from stratigraphically higher horizons. Most of these settings occur on 
elevated parts of the potentiometric surface. The complex and overlying granular units 
are generally well confined by 40 to 100+ feet of till. 

 
sw2a Generally small areas similar to sw2 in which the till cap is typically thinner (<10 to 40 

ft) and more variable in continuity.  The complex is probably under semi-confined 
conditions in this setting. 

 
sw2b Areas where top of aquifer system is extensively cut by large complex of 

stratigraphically higher channels resulting in composite sand and gravel thicknesses up 
to 100 feet. The potentiometric surface in this setting is strongly elevated with 
prominent mounds indicating a significant recharge area. The continuity of the till cap in 
this setting is highly variable, being as great as 40 feet thick at some places but absent 
elsewhere, with many abrupt changes. The complex ranges from semi-confined to 
unconfined. 

sw3 Strongly sloping, dissected terrain associated mainly with the deeply entrenched valley 
of Eagle Creek. Characterized by a strongly sloping potentiometric surface. This 
topography is developed chiefly on a moderately thick till confining sequence and fine-
grained surface soils that enhance surface runoff and minimize infiltration and recharge 
to ground water. The numerous ravines and small stream valleys act as local discharge 
areas for shallow systems above the aquifer complex. 

 
sw4 Intermediate areas located mainly adjacent to regional discharge areas (sw1, sw1a) 

and capped by terraces of late Wisconsin outwash that result in increased infiltration to 
the subsurface. The aquifer complex is generally confined by one or more till sheets 
that underlie the surface outwash, but some interconnection may exist locally between 
the two granular units, resulting in heightened recharge. 

 
sw5 Intermediate areas typified by gently rolling to nearly flat upland topography atop thick 

till confining sequence. This setting is characterized by elevated, gently sloping 
potentiometric contours; aquifer complex is likely to receive minimal recharge mainly 
through slow leakage through confining units. 

 
sw6 Discontinuous fringe of aquifer complex. The complex is appears to be thin or absent 

at many localities in this setting, and sand and gravel units appear to become 
increasingly isolated. The complex is interpreted to be poorly hydraulically integrated in 
this setting, hence water level contours are tentative and may represent a composite of 
relatively small, hydraulically isolated aquifers that occur along a similar stratigraphic 
horizon. 

 



sw7 Area where the aquifer complex subcrops along the pre-Wisconsin surface and is 
truncated by late Wisconsin sequences.  This setting occurs mainly along the fringes of 
the White River Valley and is believed to be a regional discharge area for the aquifer 
complex. The complex is generally confined by late Wisconsin till sheets in most of this 
setting but is locally overlain by unconfined outwash in parts of the setting closest to 
the river. Ground-water flow is mainly toward the White River Valley and slightly 
upward into overlying Wisconsin age aquifers. 

 
sw7a Similar to sw7 but is characterized by a system of stratigraphically higher channels that 

probably receive most of the discharge from the truncated edge of the aquifer complex. 
 
 
 
GEOGRAPHIC THEMES 
 
County quadrangles 
polygons 
AC Acton Quadrangle, 7.5-minute series 
 
BG Beech Grove Quadrangle, 7.5-minute series 
 
BR Bridgeport Quadrangle, 7.5-minute series 
 
CA Carmel Quadrangle, 7.5-minute series 
 
CL Clermont Quadrangle, 7.5-minute series 
 
CU Cumberland Quadrangle, 7.5-minute series 
 
FI Fishers Quadrangle, 7.5-minute series 
 
IE Indianapolis East Quadrangle, 7.5-minute series 
 
IW Indianapolis West Quadrangle, 7.5-minute series 
 
MA Maywood Quadrangle, 7.5-minute series 
 
MC McCordsville Quadrangle, 7.5-minute series 
 
ZI Zionsville Quadrangle, 7.5-minute series 
 
 
 























Map unit Water table (general; 
feet below surface)

Recharge/Discharge Recharge
potential

Sensitivity to 
contamination

A1 5 to 20 regional discharge area very high for shallow 

unconfined units

very high

A2 10 to 25 (unconfined) regional discharge for deep 

aquifers; local recharge for 

shallow aquifers

very high for shallow 

parts of the system

deep confined units—low

shallow unconfined—d—d high—

deep confined units—low

shallow unconfined—d—d high—

A3 5 to 20 local discharge very high for shallow 

parts of the system

high to moderately low

B1 greater than 50 local recharge high high

B2 25 to 75; locally perched local recharge moderate to high low to moderate

C1 less than 10 local recharge moderate; higher in

depressions

C2 within a few feet of land 

surface

local recharge low low

C3 less than 10 local recharge low low

C4 same as surface water 

bodies

local discharge low low

C5 greater than 25; locally

perched

local recharge moderate low to high

C6 recharge and discharge moderate moderate

C7 greater than 10 feet below 

till-confining unit

local recharge moderate to high moderate to high

A1

A2

A3

B1

B2

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

Explanation

Potentiometric Surface

Hydrogeologic Settings
Thick sections of unconfined sand and gravel interstratified with a few small widely scattered till 

units. This setting characterizes the axis of the White River Valley, which is the regional discharge 

area for all aquifers in the county. 

Variable thickness of outwash overlying complexly interbedded sand and gravel and till.  Thick 

unbroken sections of sand and gravel are present locally. Sand and gravel units at depth are typically 

confined or semi confined by bodies of till, whereas the upper portions of the system are commonly 

unconfined. 

Similar to setting A2 but occurs in narrow bands along the valleys of the larger streams that cross 

upland areas away from the White River. The potentiometric surface slopes strongly into the valley 

axis. 

Hummocky ridges and mounds composed chiefly of sand and gravel locally having an irregular 

cover of till and some lenses of till within.  Generally characterized by steep surface topography and 

large local relief. 

Hummocky ridges and mounds composed chiefly of till-like sediment interbedded with lesser sand 

and gravel.  The granular units locally form thick but narrow channels. Generally characterized by 

moderate to steep surface slopes, slowly permeable soils, and moderate to large local relief. 

Relatively continuous bodies of sand and gravel along the horizon between the upper and lower 

sequences (see Plate 2) and capped by less than 10 feet of locally discontinuous till. 

Similar to setting C1 but the sand and gravel is consistently confined by upper sequence till greater 

than 10 feet thick and commonly more than 20 feet thick. 

Thick sections of Wisconsin till that locally contain a few small widely scattered lenses of sand and 

gravel.  May or may not overlie granular material along the pre-Wisconsin surface. This setting is 

widespread on uplands.

 

Valleys of small upland streams formed chiefly in till locally having exhumed sand and gravel in 

valley floor.  Some alluvium is usually present in floodplains. 

Uplands and small stream valleys in southwestern Marion County characterized by less than 20 feet 

of glacial sediment over sandstone of the Borden Group. This setting occurs over relatively limited 

areas but may form localized recharge areas for the sandstone, which is the principal shallow aquifer 

in that part of the county. 

Dissected areas along small upland stream valleys where less than 20 feet of late Wisconsin 

sediments overlie sand and gravel along the pre-Wisconsin surface. This setting occurs over very 

limited areas, many of which are too small to show at the map scale.  

Dissected slope on west side of White River north of Williams Creek characterized by 10 to 20 feet 

of late Wisconsin till overlying an apron of sand and gravel.  The thickness of sand and gravel is 

typically 20 to 40 feet but ranges from 10 to 60 feet. The till cap is thin or absent where dissected by 

streams.  A lateral hydraulic connection exists between the sand and gravel apron and unconfined 

sand and gravel in the adjacent White River Valley. 

Hydrogeologic settings C8, C9, C10, and C11 all occur in areas of very sparse or no subsurface data.  

Consequently, the hydrogeologic behavior of these areas is uncertain.  Based on better-known 

characteristics of nearby areas that appear similar, they are thought to resemble one or more other 

settings in certain respects.  The explanation for setting C8, for example, indicates that the setting 

may be the same as, or act somewhat like, setting C2, C1, or A2.  Therefore, the hydrogeologic 

behavior of small areas or environmental sites within these settings should be evaluated in the 

context of local subsurface data.

Generalized contour representing line of equal static water level elevation in the shallow aquifer 

system associated with the pre-Wisconsin surface and overlying Wisconsin deposits.  Contour 

interval: 10 feet. 
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Map Unit Boundaries

Fall Creek Aquifer Complex

Thickness ranges (feet) of sand and gravel complex

F2

F3

F1

1 - 20 20 - 40 40 - 60 60 - 80 80 - 100 100 - 150 150 - 200 > 200

SF1

SF3

SF2

Explanation

Boundary of aquifer complex, approximately located. Aquifer complex is largely absent outside of 

boundary.

Indefinite boundary.  Aquifer complex or equivalent units may be present outside of boundary but 

were not contoured due to uncertain correlation or continuity.

Areas where aquifer complex or stratigraphically equivalent units are discontinuously present.

Areas where aquifer complex is truncated along the pre-Wisconsin surface and is in contact with till 

or sand and gravel of Wisconsin age.

Areas where aquifer complex is thin or absent and that may be controlled by bedrock highs.

Sand and gravel in complex of pre-Illinoian channels and basal Illinoian outwash fans and channels. 

Commonly very coarse and containing red-iron-coated dolomite pebbles. Locally capped by or 

contains one or more well-developed weathering horizons. Mapped using colors that correspond to 

20-foot minimum thickness ranges.

Structure contour showing elevation of top of aquifer complex. Contour interval: 20 feet. Some 

contours may be omitted in congested areas along channel edges.

Areas where thickness and elevation are contoured on Illinoian channels that are stratigraphically 

higher and that coalesce with the main body of the aquifer complex.

Areas along Fall and Mud Creeks where the upper part of the complex consists of unconfined late 

Wisconsin outwash that has been incised into the main body of the aquifer complex.
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Explanation

Principal boundary of aquifer complex. The complex exhibits considerable continuity within the 

boundary and appears to become increasingly discontinuous beyond the boundary.

Transitional boundary between discontinuous parts of complex and outlying areas in which the 

complex cannot be clearly identified or traced.

Contour showing approximate line of equal water-level elevation in Fall Creek aquifer complex. 

Contours generally represent elevation of water table in unconfined settings (chiefly fw1 and small 

parts of fw7) and the composite piezometric surface within complex elsewhere.  Contour interval: 10 

feet.

Tentative water-level contour in discontinuous parts of complex. Contour interval: 10 feet.

Regional discharge area associated with valleys of Fall and Mud Creeks. Aquifer complex is largely 

unconfined and capped by veneer of late Wisconsin outwash. Potentiometric surface slopes strongly 

inward into this setting. Ground-water flow is predominantly down-valley; some upward flow is also 

likely at places from deeper parts of the complex toward shallow outwash and surface water.  Shallow 

parts of system are likely to receive abundant direct recharge from precipitation.

Similar to fw1 but characterized by presence of one or more thin till sheets between deeper parts of 

complex and surficial outwash below valley floor. Pronounced upward gradients across the confining 

unit may be present in places.

Localized areas where top of complex is in direct hydraulic contact with Illinoian and (or) Wisconsin 

channels and other sand and gravel units that serve as conduits for recharge from stratigraphically 

higher horizons. Most of these settings occur on elevated parts of the potentiometric surface. The 

complex and overlying granular units are generally well confined by 40 to 100+ feet of till.

Areas where top of aquifer system is extensively cut by large complex of stratigraphically higher 

channels as much as 100 feet thick. The potentiometric surface in this setting is typically strongly 

elevated or mounded indicating a significant recharge area. The till cap on this setting is generally 

between 40 and 80 feet thick but ranges widely and abruptly due to channeling.

Similar to fw3 but the till cap is thinner and more variable, typically being between 10 and 40 feet.

Predominantly steep, strongly dissected slopes cut by numerous ravines and small creeks. Most of the 

setting fringes the deeply entrenched valleys of Fall and Mud Creeks and is characterized by a 

strongly sloping potentiometric surface. This topography is developed chiefly on a thick till-confining 

sequence and fine-grained surface soils that enhance surface runoff and minimize infiltration and 

recharge to ground water. The numerous ravines and small stream valleys act as local discharge areas 

for shallow systems above the aquifer complex.

Topographically identical to fw4, however, the top of the aquifer complex is at or near the land 

surface in this setting and may receive direct recharge or discharge directly to the land surface 

depending on the relation between water-level elevation and surface elevation at any given location.

Intermediate areas typified by gently rolling to nearly flat upland topography atop thick till-confining 

sequence. This setting is typified by elevated, gently sloping potentiometric contours; aquifer complex 

is likely to receive minimal recharge, mainly through slow leakage through confining units.

Discontinuous fringe of aquifer complex. The complex appears to be thin or absent at many localities 

in this setting, and sand and gravel units appear to become increasingly isolated. The complex is 

interpreted to be poorly hydraulically integrated in this setting, hence water level contours are 

tentative and may represent a composite of relatively small, hydraulically isolated aquifers that occur 

along a similar stratigraphic horizon.

Area where the aquifer complex subcrops along the pre-Wisconsin surface and is truncated by late 

Wisconsin sequences.  This setting occurs mainly along the eastern fringe of the White River Valley 

and is believed to be a regional discharge area for the aquifer complex. The complex is generally well 

confined by late Wisconsin till sheets in most of this setting. Ground-water flow is mainly westward 

and slightly upward into overlying Wisconsin age aquifers.

Similar to fw7 but characterized by sizable system of stratigraphically higher channels that probably 

receive most of the discharge from the truncated edge of the aquifer complex.

Hydrogeologic Settings
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Boundary of aquifer complex, approximately located. Aquifer complex is largely absent outside of 

boundary.

Indefinite boundary.  Aquifer complex or equivalent units may be present outside of boundary but 

were not contoured due to uncertain correlation or continuity.

Areas where aquifer complex or stratigraphically equivalent units are discontinuously present.

Areas where aquifer complex is truncated along the pre-Wisconsin surface and is in contact with till 

or sand and gravel of Wisconsin age.

Areas where aquifer complex is thin or absent and that may be controlled by bedrock highs.

Areas where aquifer complex is absent over bedrock highs.

Sand and lesser gravel. Occurs as a tabular shaped unit that is interpreted to be a buried Illinoian 

outwash fan and (or) plain. Composed chiefly of coarse grey to green sand. Some of the southeastern 

part of the unit in the Maywood quadrangle is capped by a prominent deep weathering horizon that 

may be formed on thin alluvium atop the sand. The bottom of the sand and gravel is not reported in 

most wells, consequently, the unit is mapped using colors that correspond to 20-foot minimum 

thickness ranges.

Structure contour showing elevation of top of aquifer complex. Contour interval: 10 feet. Some 

contours may be omitted in congested areas along channel edges.

Areas where thickness and elevation are contoured on stratigraphically higher Illinoian channels that 

coalesce with the main body.

Areas where the aquifer complex is capped by a persistent paleosol commonly reported as green or 

orange sand on water well records.

Southwestern Aquifer Complex
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Explanation
Principal boundary of aquifer complex. The complex exhibits considerable continuity within the 

boundary and appears to become increasingly discontinuous beyond the boundary.

Transitional boundary between discontinuous parts of complex and outlying areas in which the 

complex cannot be clearly identified or traced.

Contour showing approximate line of equal water-level elevation in southwestern aquifer complex. 

Contours generally represent the elevation of water table in unconfined settings (sw1, sw2b, parts of 

sw7) and the composite piezometric surface elsewhere within the complex.  Contour interval: 10 feet.

Tentative water-level contour in discontinuous parts of complex. Contour interval: 10 feet.

Regional discharge area associated with valleys of Eagle, Little Eagle, and White Lick Creeks. 

Aquifer complex is largely unconfined and capped by veneer of late Wisconsin outwash. 

Potentiometric surface slopes strongly inwards into this setting. Ground-water flow is predominantly 

down-valley; some upward flow is also likely at places from deeper parts of the complex toward 

shallow outwash and surface water.  Shallow parts of system are likely to receive abundant direct 

recharge from precipitation.

Similar to sw1 but characterized by presence of one or more till sheets between deeper parts of 

complex and surficial outwash below valley floor. Pronounced upward gradients across the confining 

unit may be present at places.

Local discharge areas associated with valleys of several medium-sized streams in eastern part of 

complex, such as Pleasant Run and Lick Creek. The aquifer complex is mainly confined by till sheets 

in most of these valleys but is locally unconfined and overlain directly by Wisconsin outwash along 

the lowest reaches. The extent of direct discharge from the complex appears to generally be small, 

however, these valleys clearly control ground-water flow in the complex, as evidenced by the striking 

potentiometric valleys formed by the water-level contours.

Small to large areas where top of complex is in direct hydraulic contact with Illinoian and (or) 

Wisconsin channels and other sand and gravel units that serve as conduits for recharge from 

stratigraphically higher horizons. Most of these settings occur on elevated parts of the potentiometric 

surface. The complex and overlying granular units are generally well confined by 40 to 100+ feet of 

till.

Generally small areas similar to sw2 in which the till cap is typically thinner (<10 to 40 ft) and more 

variable in continuity.  The complex is probably under semiconfined conditions in parts of this 

setting.

Areas where top of aquifer system is extensively cut by large complex of stratigraphically higher 

channels resulting in composite sand and gravel thicknesses up to 100 feet. The potentiometric 

surface in this setting is strongly elevated having prominent mounds indicating a significant recharge 

area. The continuity of the till cap in this setting is highly variable, being as great as 40 feet thick at 

some places but absent elsewhere, having many abrupt changes. The complex ranges from confined 

to unconfined.

Strongly sloping, dissected terrain associated mainly with the deeply entrenched valley of Eagle 

Creek. Characterized by a strongly sloping potentiometric surface. This topography is developed 

chiefly on a moderately thick till-confining sequence and fine-grained surface soils that enhance 

surface runoff and minimize infiltration and recharge to ground water. The numerous ravines and 

small stream valleys act as local discharge areas for shallow systems above the aquifer complex.

Intermediate areas located mainly adjacent to regional discharge areas (sw1, sw1a) and capped by 

terraces of late Wisconsin outwash that result in increased infiltration to the subsurface. The aquifer 

complex is generally confined by one or more till sheets that underlie the surface outwash, but some 

interconnection may exist locally between the two granular units, resulting in heightened recharge.

Intermediate areas typified by gently rolling to nearly flat upland underlain by a thick till-confining 

sequence. This setting is characterized by elevated, gently sloping potentiometric contours; aquifer 

complex is likely to receive minimal recharge, mainly from slow leakage through confining units.

Discontinuous fringe of aquifer complex. The complex is appears to be thin or absent at many 

localities in this setting, and sand and gravel units appear to become increasingly isolated. The 

complex is interpreted to be poorly hydraulically integrated in this setting, hence water level contours 

are tentative and may represent a composite of relatively small, hydraulically isolated aquifers that 

occur along a similar stratigraphic horizon.

Area where the aquifer complex subcrops along the pre-Wisconsin surface and is truncated by late 

Wisconsin sequences.  This setting occurs mainly along the fringes of the White River Valley and is 

believed to be a regional discharge area for the aquifer complex. The complex is generally confined 

by late Wisconsin till sheets in most of this setting but is locally overlain by unconfined outwash in 

parts of the setting closest to the river. Ground-water flow is mainly toward the White River Valley 

and slightly upward into overlying Wisconsin age aquifers.

Similar to sw7 but is characterized by a system of stratigraphically higher channels that probably 

receive most of the discharge from the truncated edge of the aquifer complex.
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