and potential yields, ground-water quality, and Watkins, 1965b), and Clifty Creek (Watkins, 1964). valleys are deeply entrenched along joints and frac-
ground-water discharge to the major streams in the A complete hydrologic balance of Summit Lake, in ture zones in the carbonate bedrock, and commonly
basin. A major study by the U.S. Geological Surveythe headwaters of the Big Blue River, was deter- make near-right-angle turns.

is currently (1991-97) being done for the East Fork mined by Duwelius, (1993) for water years 1989 and
White and White River basins as part of a National 1990 (a water year begins October 1 and ends ; :
Water-Quality Assessment Program. The study wilSeptember 30, the following year). tatuck Regional Slope. The lowland is a 10- to

assess the water quality of the surface- and ground- L kZJO-Ianl-W|d_e trougthylth I|tfcle _rellefhar|1d IS ;nd%(II_am
water resources of the East Fork White and White Two publications on the southeastern part of by Devonian and Mississippian shales. Pre-Wiscon-

River basins (Jacques and Crawford, 1991). Generthe basin provide d_etailgd maps of lineament and sinar;l glaclie(;_s foIIowgd theh Sco}tésburgkLOV\I/DIanq intﬁ
alized ground-water availability maps have been fracture-trace locations in Jennings County (Gree- soutv\;?rn ndiana and Inort elrn _ ?nt(;m y. urmdgt e
completed for the entire state of Indiana by Clark man, 1981). and Dec.atur County (Greeman, 1983). pre-Wisconsinan and later glacial advances and
These studies describe the bedrock aquifers and  retreats, the Scottsburg Lowland became a principal
(1980) and Bechert and Heckard (1966). X e e X
explain the hydrologic significance of the mapped discharge route for meltwater and outwash. North of
A number of publications contain information lineaments and fracture traces to ground-water well Scottsburg, this lowland is now filled with outwash
on localized hydrogeology of the eastern half of the Yield. deposits ranging from 50 to more than 100 ft in

basin. These publications include a series of county thickness (fig. 63).

- . . A brief description of the aquifers in the south-
EAST FORK WHITE RIVER BASIN ground—water—avalla_blIlty maps, which emphas'|ze th(?/vestern one-fifth of the basin is included in Wangs- Further west, in the central part of the East
reported and potential well yields from the major

fers in th theast i f the East ForReSs and others (1981). Ruhe (1975) studied the LoBbrk White River basin, is the Norman Upland. The
By Joseph M. Fenelon and Theodore K. Greemacvﬂrtl{lters.ln be nor _?ss ern coun Iesbl(') h 3 basth OrI?I{Eiver watershed to investigate the connection Norman Upland is separated from the Scottsburg
| d'l € |[\)/er a;sm. N feNsetmaIpsIs publishe DY. ' petween surface-water and ground-water flow in theLowland by the Knobstone Escarpment, which stands
- hdiana Department of Natural RESOUrces, DIVISION |, arrain, as much as 300 ft above the Scottsburg Lowland.
General Description of Water, are for Shelby (Bruns and Uhl, 1976), i i ' i
(See hydrogeologic section 9G-98. 3 E., fig. 64.)
Hancock (Uhl, 1975), Henry (Uhl, 1973), Johnson : g .
The East Fork White River basin. located i Uhl. 1966 d Marion (Herring. 1974) C - _ This escarpment is capped by sandy siltstones that
h et alsl dpr Ite Ollvefr astlr?, ocat;: mt (®h’ bl)', an 3r|on _(b_errlr;]g, )d ounties.  physiography are more resistant to weathering than underlying
south-central Indiana, extends from the southwester@ther publications describing the ground-water Devonian and Mississippian shales. The upland is

The Scottsburg Lowland is west of the Musca-

to the east-central part of the State. The basin has a@sources of Marion County are by Roberts and Seven physiographic regions in the East Fork I flat t t th hiv di t

area of 5,746 nj and its long axis trends northeast- others (1955), Meyer and others (1975), and HerringVhite River basin were defined by Malott (1922) an '?ele[:ilgp:d sotfepaer?] sglleyzr?gghnifc;:elcg%% by
southwest for a distance of approximately 150 mi. (1976). later refined by Wayne (1956) and Schneider (1966)p 45). The escarpment also marks the ,Iocati(;n of a
The East Fork White River basin includes all, or part The Tipton Till Plain (fig. 61), located in the northern ___. "7

major change in bedrock dip, which becomes steeper
to the west. (This change in bedrock dip is discussed
in the “Bedrock Geology” section.)

of, the following counties: Bartholomew, Brown, Hydrogeologic studies in or near Columbus, one-fifth of the basin, is a nearly flat to gently undu-
Daviess, Decatur, Dubois, Hancock, Henry, JacksorBartholomew County, have defined the ground-wate[ating till plain. The southern boundary of the Tipton
Jefferson, Jennings, Johnson, Lawrence, Marion, resources of that area (Klaer and Kingsbury, 1948; Till Plain is approximate and is located where drift
Martin, Monroe, Orange, Pike, Ripley, Rush, Scott, Klaer and others, 1951), mapped the glacial outwasthickness obscures the underlying bedrock physiog- The Mitchell Plain, lying to the west of the
Shelby and Washington. Principal cities in the basirfquifer along the Flatrock River and East Fork Whiteraphy. The remainder of the basin is within six Norman Upland, is underlain by Mississippian lime-
include Bedford, Bloomington, Columbus, Franklin, River (Davis and others, 1969), and modeled groungredrock-dominated physiographic units that trend  stones. The area is a low-relief karst plain that is
Greenfield, Greensburg, Loogootee, New Castle, ~Wwater availability (Watkins and Heisel, 1970). approximately north-south, paralleling the regional intensely pitted in some areas by thousands of
North Vernon, Rushville, Seymour, and Shelbyville Ground-water models have also simulated water-  pedrock strike (fig. 61). sinkholes. Surface drainage is poorly developed

(fig. 60). level declines that might result from different . o because of the extensive internal drainage. Most of
arrangements of municipal water-supply wells forthe_~ The easternmost physiographic unit in the Easf,o e cipitation and some of the rivers drain under-

cities of Columbus and Taylorsville (Planert, 1976; Fork White River basin is the Muscatatuck Regionaly,, \nd through swallow holes.
Previous Studies Planert and Tucci, 1979). Slope. The eastern boundary of the physiographic
unit roughly coincides with the eastern boundary of The Crawford Upland is underlain by com-

The only ground-water study that describes the Ground-water resources in three watersheds ithe drainage basin. The Muscatatuck Regional Slopglexly interbedded Mississippian and Pennsylvanian
hydrogeology of the entire East Fork White River  the northeastern one-third of the basin were evaluatdths a westerly dip of approximately 400 ft over 25 misandstones, shales, and limestones, which cause the
basin was done by Nyman and Pettijohn (1971). Thto determine the effects of proposed reservoirs uporor 0.17 degree (Schneider, 1966, p. 43). The slope tepography to be very diverse. The area is a
report is a brief description of the important aquifersthe hydrology of the Big Blue River (Nyman and  controlled by the regional dip of the Silurian and  westward-sloping, deeply dissected upland with local
in the basin, and includes information on well yields Watkins, 1965a), the Flatrock River (Nyman and  Devonian carbonate bedrock. In general, river relief of as much as 350 ft (Schneider, 1966, p. 48).
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The westernmost physiographic region in the Scottsburg Lowland (fig. 61), which is bounded on
basin is the Wabash Lowland. Landsurface eleva- the west by the Knobstone Escarpment.
tions in the Wabash Lowland are 300 to 400 ft below ) ) _ )
the top of the Crawford Upland (Schneider, 1966, _ Only two rivers in the East Fork White River
p. 48). The lowland is underlain by Pennsylvanian basin breach this escarpment. The East Fork White

siltstones, sandstones, and shales and is covered bnd the Muscatatuck Rivers breach the escarpment
thin glacial drift within the basin. The Wabash ~ aPout 15 mi apartin Jackson County. Flowing

Lowland is generally characterized by low relief angSeuthwest and west, respectively, from their cuts
gentle slopes (Schneider, 1966, p. 49). through the escarpment, the East Fork White River is

joined by the Muscatatuck River near Medora.

Drainage of the Mitchell Plain (fig. 61) in

Surface-Water Hydrology northeast Orange County, central Lawrence County,

and Monroe County is considerably different from

Most of the rivers in the East Fork White River the rest of the basin; most runoff quickly leaves the

basin drain to the southwest because of the regionakurface by entering sinkholes and becoming part of
slope of the bedrock. The East Fork White River, the ground-water system. In the streams that do flow
which begins at the confluence of the Driftwood andacross the Mitchell Plain, some surface water is inter-
Flatrock Rivers, is the largest river in the basin cepted by swallow holes and diverted underground
(fig. 60). From its origin at Columbus to its mouth ininto either the ground-water system or subterranean
the southwest corner of the basin, the East Fork  channels. For example, in Orange County, the Lost
White River flows 239 mi (Hoggatt, 1975, p. 58).  River loses flow in a series of swallow holes between
The East Fork White River flows into the White R.1W.and 1 E., T. 2 N. (fig. 60). The water then
River near Petersburg, Ind. (figs. 1 and 54). flows through underground channels and reemerges

7 mi to the west and 168 ft lower (Ruhe, 1975, p. 33).

Major tributaries to the East Fork White River
EXPLANATION with drainage areas greater than 508 (fig. 60)

include (1) the Muscatatuck River, which drains the
southeastern part of the basin; (2) Salt Creek, whic

Monroe Reservoir and Hardy Lake are the two
principal lakes in the basin (fig. 60). They were

s s == WATER-MANAGEMENT-BASIN BOUNDARY ormed from rivers that were dammed to provide

) O o 9A—9A’ TSRAC_E OF HhYDRO_GEf‘_’LOG";fECT'ON drains the west-central part of the basin; and (3) the'\l/lOW rengatlon, V\_/a_tet[hsupl)ply, atnd recreation. i
74 = (Sections shown in figure 64.) Driftwood River, Flatrock River, and Big Blue River, " o""0€ _esler('jv_ow is the afOSIJIGS matXImum-IcapaCI_)t/
‘ ° WATER-SUPPLY WELL which drain the northern part of the basin. DrainagetEServolr in Indiana (second largest normal capacity)

with a surface area of 16.8 %r(Ruddy and Hitt,

. TEST HOLE in the basin that are from 100 to 50C%rini drainage 1990, p. 99-103).

area include the Lost River, Sugar Creek, Graham
Creek, Clifty Creek, Big Creek, Indian Creek, White
Creek, Brandywine Creek, and the Little Blue River

Geolo
(fig. 60). v

. . . Bedrock Deposits
Rivers in the eastern half of the basin have a

subparallel drainage pattern that reflects the regional The East Fork White River basin is southwest
: | dip of the bedrock. The rivers exhibiting subparallelof the Cincinnati Arch (fig. 4). Bedrock dips to the

5 10 15 20 25 KILOMETERS drainage down the regional bedrock slope are Sugasouthwest into the lllinois Basin at approximately
Creek, the Big Blue River, the Little Blue River, the 20 ft/mi in the northeastern part of the basin, as deter-
Flatrock River, Clifty Creek, Sand Creek, Vernon  mined from the mapped top of the Ordovician rocks
Fork (both North and South Forks), Graham Creek, (Bassett and Hasenmueller, 1980). In the south-
and the East Fork White River from Medora to Joneswestern part of the basin, the dip of the shallow
ville. These rivers flow southwest, into the bedrockincreases to about 43 ft/mi as measured from

10 15 20 2|5 MILES

o—T0O
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Figure 61 . Physiographic units, moraines, and extent of glaciation in the East Fork White River basin.
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Morainal areas from Gray,

streambeds in the southeastern part of the basin

EXPLANATION (fig. 62). These Ordovician rocks are the Dillsboro and
Whitewater Formations of the Maquoketa Group
TIPTON TILL PLAIN (fig. 5). The Maquoketa Group consists of thin inter-
bedded shale and limestone and is more that 400 ft
MUSCATATUCK REGIONAL thick in the basin.
SLOPE

Silurian rocks, which overlie the Ordovician
rocks, are present along the eastern edge of the basin
(fig. 62). Silurian formations in the basin are (from
oldest to youngest) the Brassfield Limestone, the
Salamonie Dolomite, the Waldron Shale, the Louisville
Limestone, and the Wabash Formation (fig. 5). The
Waldron Shale and Louisville Limestone form the
Pleasant Mills Formation in the northern one-third of
the basin. The Silurian rocks are composed primarily
of limestone, dolomite, dolomitic limestone, and minor
amounts of shale and chert. The Silurian rocks have a
A orocRARY combined thickness of 90 to 500 ft within the East Fork

White River basin (Hasenmueller and Bassett, 1980;
WATER - MANAGEMENT —BASIN and Bassett and Hasenmueller, 1980). The Waldron
BOUNDARY Shale is a thin (0 to 12 ft thick) shale that hydrologi-
cally separates the underlying Silurian carbonate rocks
from the overlying Silurian and Devonian carbonates

h fth ¢ Missi (Greeman, 1981, p. 6). Pre-Devonian erosion thinned
the mapped top of the West Baden Group of MiSSIS- 6 \nner part of the Silurian rocks near the Cincinnati

sippian age (Geosciences Research Associates, 1989y, |, the northern part of the basin, only the lower
whereas the dip of deeper Ordovician rocks increases £ f of the Wabash Formation remains: further south
greater thalrll 60 ft/mi in the same area (Bassett and postdepositional erosion removed all of the Wabash
Hasenmueller, 1980). Formation and the underlying Louisville Limestone
and Waldron Shale (Schneider and Gray, 1966).

SCOTTSBURG LOWLAND

NORMAN UPLAND

MITCHELL PLAIN

CRAWFORD UPLAND

WABASH LOWLAND

The Mt. Carmel Fault trends north-northwest in
Monroe, Lawrence, and northwestern Washington
Counties: the southern 50 mi of the fault is within the The Devonian Muscatatuck Group uncon-
basin (f|g 62) This fault functions as a hinge line on formably overlies the Silurian rocks. The Muscatatuck

the east side of the Illinois Basin, with steeper bedrocksroup, in areas of outcrop, consists of 50 to 90 ft of -
dips west of the fault (see sect®B—9G, fig. 64). dolomite and limestone and small amounts of anhydrite
The western side of the fault is downthrown approxi- and gypsum (Shaver and others, 1986, p. 99; Gray and
mately 100 to 200 ft (Shaver and Austin, 1972, p. 11 others, 1985). Devonian carbonate rocks are present at
and 20). Locally, shorter parallel faults (about 5 mi in the bedrock surface in more than 1,008 afithe

length) are present (Shaver and Austin, 1972, p. 4). eastern part of the East Fork White River basin,
although they have been eroded from the extreme

Rocks of Ordovician through Pennsylvanian  eastern edge of the basin (fig. 62). The combined
ages are present at the bedrock surface in the East Fdhnickness of the Silurian and Devonian carbonate rocks
White River basin. The oldest rocks at the bedrock range from 90 ft in the eastern part to about 1,000 ft in
surface underlie thick drift in buried bedrock valleys inthe southwestern part of the basin (Geosciences
the far northeastern part of the basin and are exposedResearch Associates, 1982, pl. 21).



The Silurian and Devonian carbonate rocks are The youngest Mississippian rocks in the basinmain difference between preglacial and postglacial The central one-third of the basin and the far
overlain by the Devonian and Mississippian New are the West Baden and Stephensport Groups. Botlrainage in the eastern half of the basin, is the thickwestern part were glaciated only by pre-Wisconsinan
Albany Shale. This greenish-gray to black, fissile groups are composed of shale, sandstone, and limedeposits of glacial drift now filling the Scottsburg  glaciers (fig. 61). The pre-Wisconsinan glaciated
shale crops out in a 5- to 20-mi-wide northwest-  stone; however, the West Baden Group is dominatedlowland. Most of the western half of the basin is  area is mantled by a complex mix of deposits.
trending band in the Scottsburg Lowland (east-centrdly shale and sandstone. The West Baden Group isunglaciated, and the present-day drainages are simil&treams have exposed bedrock in many places
part of the basin) (fig. 62). Eroded or not deposited 100 to 120 ft thick in the East Fork White River to those of preglacial time except for raised channelthroughout the pre-Wisconsinan part of the East Fork
across the Cincinnati Arch, the New Albany Shale basin, and the Stephensport Group is 130 to 150 ft levels caused by the addition of valley fill. White River basin (Gray, 1989). Drift overlying the
ranges from 85 to 150 ft in thickness in the East Forkhick (Gray and others, 1985). The West Baden and ) bedrock throughout much of the area is a deeply
White River basin. The shale is considered a con- Stephensport Groups underlie the eastern half of the The bedrock surface in the far northeastern pagyeathered loam to sandy-loam till of the Jessup
fining unit, greatly restricting the connection betweerCrawford Upland. An erosional surface with as ~ ©f the basin, in Henry County and northern Rush  Formation, the oldest Pleistocene unit recognized in
surface water and ground water in the underlying much as 150 ft of local relief (Shaver and others, ~County, indicates a north-flowing preglacial stream. |ngiana (Schneider and Gray, 1966, p. 23). Com-

carbonate bedrock aquifer. 1986, p. 86) marks the Mississippian-Pennsylvanian' Nis buried bedrock valley is part of the Lafayette  prised of two till members of pre-Wisconsinan age,
boundary. Bedrock Valley System (fig. 7). Hydrogeologic the Jessup Formation is typically only a few tens of
e : , _ sections 9F-9Fand 9J-9)(fig. 64) show reliefon  feet thick and rests directly on bedrock (Schneider

Rocks of Mississippian age include the Pennsylvanian rocks above the erosional the buried bedrock surface exceeding 300 ft in northyng Gray, 1966, p. 23). Overlying bedrock and older

Rockford Limestone and the Borden, Sanders, Bluesurface include the Raccoon Creek Group and the eastern Henry County. till in some areas is a poorly stratified combination of

River, West Baden, and Stephensport Groups (fig. 5)Carbondale Group. They are found in a small area in weathered bedrock. sand. silt. and loess that has

The Rockford Limestone, averaging 3 ft in thicknessthe far southwestern corner of the basin (fig. 62). The,..<ojqated beposits accumulated by mass was’ting’, stream deposition, and

is a widespread marker bed that separates the NewRaccoon Creek Group is 150 to 500 ft thick and is windblown deposition (Gray, 1989).

Albany Shale from the overlying Borden Group. The95 percent shale and sandstone, the remainder con- More than two-thirds of the East Fork White

Borden Group is a thick (500 to 800 ft) unit with a  sisting of clay, coal, and limestone (Shaver and River basin was glaciated during the Pleistocene In general, the unconsolidated deposits in the

north-northwest trending outcrop area of almost  others, 1986, p. 120-121). Shale is more common Period. Pre-Wisconsinan glaciers covered the northeentral one-third of the basin are less than 50 ft thick
1,000 mf in the central part of the basin (fig. 62). than sandstone in the Raccoon Creek Group, even eastern two-thirds and the extreme downstream endfig. 63). Exceptions can be found along the East
The Borden Group is composed of siltstone and shaldough a 50- to 185-ft-thick sandstone, the Mansfielaf the basin (fig. 61). Wisconsinan ice overrode the Fork White River and part of the Muscatatuck River,
interbedded with some sandstone and minor lime- Formation, is at the base (Shaver and others, 1986,earlier glacial deposits in the northeastern one-third where thicknesses range from 50 to more than 100 ft.
stone; the lower 200 ft is primarily shale (Shaver ang. 87 and 121). The youngest rocks in the basin areof the basin. Three general areas characterized by The East Fork White River flows in a 3-mi-wide
others, 1986, p. 17-18). The Borden Group underlie# the Carbondale Group. The group is composed different types of surficial deposits are (1) the ungla-glacial drainageway. This drainageway was filled
the Norman Upland and crops out along the easternmostly of shale and sandstone, but it contains someciated part of the basin, (2) the glaciated area south efhen outwash from Wisconsinan and pre-Wiscon-

edge of the Knobstone Escarpment. thin, but laterally extensive, limestone beds and the Wisconsinan glacial boundary, and (3) the glaci-sinan glaciers was deposited in the river valley.
economically important coal beds (Shaver and othersited area north of the Wisconsinan glacial boundaryRecent alluvial deposits of silt, sand, and gravel
. . 1986, p. 27). The Carbondale Group is typically lesgfig. 61). overlie the outwash sand and gravel. Sand dunes and
Cropping out to the west and overlying the h ft thick in the basi blank dd | | h

Borden Group are the Sanders and Blue River than 300 ft thick in the basin. h \aciated part of the basin is in th lanket sand deposits are present along the eastern

. o _ € unglaciated part of the basin ISIn thé - sjge of the East Fork White River channel in Bartho-
Groups (fig. 62). Both groups are primarily carbon- The geologic record from the end of the Penn-western one-third but excludes the far downstream |omew and Jackson Counties.
ate rocks that contain minor amounts of chert, shalesylvanian Period to the Quaternary Period is missingend. Unconsolidated deposits in the unglaciated area
siltstone, anhydrite, gypsum, and calcareous sand- This hiatus could represent either a nondepositionalare mostly soils that have developed on the under- The northern one-third of the basin was ini-
stone (Shaver and others, 1986, p. 16 and 137).  period or sediments that were deposited and later lying bedrock. Exposed bedrock types include silt- tially glaciated by pre-Wisconsinan glaciers that
These Mississippian carbonate rocks range in eroded. At the beginning of the Quaternary period, stone, shale, carbonate rock, and sandstone. Residdeaposited thick tills and some outwash of the Jessup

thickness from about 350 ft in Monroe County to  preglacial rivers draining the eastern half of the Eastreddish-brown soils developed on the carbonate ~ Formation. During the Wisconsinan Age, loam till of
550 ft in Orange County. In some areas, the thick- Fork White River basin flowed southwest down the rocks can be as thick as 50 ft (Gray, 1989). Most ofthe Trafalgar Formation was deposited in the basin.
bedded carbonate rocks are quarried for fine buildingedrock slope and into the lowland developed on théhe area however, is covered by thin deposits of soil¥he Wisconsinan tills were deposited by the Huron-
stone. Other horizons contain geodes, joints, and New Albany Shale (Scottsburg Lowland). These and loess that are generally from 5 to 20 ft thick  Erie ice lobe (fig. 8), which advanced out of the Lake
solution features that make them unsuitable for preglacial rivers drained into one river, which flowed(fig. 63). Exceptions to this are the valley-train Huron and Lake Erie basins to the northeast. During
quarrying. Underlying the Mitchell Plain, the south along the lowland. Near Seymour, this prede-outwash deposits along the East Fork White River the Wisconsinan Age, ice advanced and retreated
Sanders and Blue River Groups have well-developedessor of the East Fork White River turned west ~ and Salt Creek where thicknesses of silt, sand, and from the basin on several occasions, forming

karst solution features (sinkholes and caves) througthrough a low gap in the escarpment separating thealluvium can be as much as 100 ft. (See hydrogeo-moraines. The Shelbyville Moraine forms part of the
out much of their outcrop area. Scottsburg Lowland from the Norman Upland. The logic section 9B—9B fig. 64.) eastern boundary of the basin (fig. 61) and represents
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Figure 62 . Bedrock geology of the East Fork White River basin.
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Shale
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DOLOMITE- - Composed of the
Muscatatuck Group
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Cataract Formation, and the
Brassfield Limestone

ORDOVICIAN SHALE AND
LIMESTONE—- - Composed of the
Dillsboro and Whitewater
Formations

NORMAL FAULT- - Hochures
on downthrown side. Dashed
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where approximately located

WATER-MANAGEMENT-BASIN
BOUNDARY

the furthest Wisconsinan advance into the East Fork
White River basin. The Shelbyville Moraine is well
developed and low-lying, with only about 20 ft of
relief (Schneider and Gray, 1966, p. 10). The
Crawfordsville Moraine is also present in the basin,
but it is not as well developed (fig. 61). The thick-
ness of the Wisconsinan drift ranges from 0 to 150 ft
and is typically 20 to 50 ft (Schneider and Gray,
1966, p. 20). Till generally thickens northward in the
basin.

The total thickness of all unconsolidated
deposits in the northeastern one-third of the basin
ranges from 0 to more than 400 ft (fig. 63). Substan-
tial deposits of sand and gravel are located along or
near Sugar Creek, the Big Blue River, the Flatrock
River, and in several abandoned channels. These
deposits consist of glacial outwash and recent stream
deposits (Nyman and Pettijohn, 1971, p. 24). The
thickest unconsolidated deposits are in buried
bedrock valleys and consist of till interbedded with
sand and gravel. The deepest valley is in the north-
eastern part of the basin. (See hydrogeologic sections
9F-9F and 9J-9Jfig. 64.)

Aquifer Types

Ten hydrogeologic sections (9A-9# 9J-9]
fig. 64) were constructed for this atlas to depict
aquifer types in the East Fork White River basin.
Hydrogeologic sections 9A—9A0 9F-9F are
oriented south-north, whereas hydrogeologic sections
9G-9G to 9J-9Jare oriented west-east (fig. 60).
Almost 620 well logs were used to construct the
sections; average density of logged wells plotted
along the sections is 1.2 wells per mile. Information
from the following authors aided in interpretation of
well logs and construction of hydrogeologic sections:
Pinsak (1957); Sullivan (1972); Bassett and Hasen-
mueller (1979, 1980); Bassett and Keith (1984);
Hasenmueller and Bassett (1979, 1980); Gray (1982,
1983, 1989); Gray and others (1987); and Keller
(1990).
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Figure 63 . Thickness of unconsolidated deposits in the East Fork White River basin. i}o

142  Hydrogeologic Atlas of Aquifers in Indiana



,\000(N A map showing the extent of aquifers in the  Bartholomew Counties and upstream from the
Q‘OO @ East Fork White River basin (fig. 65) was con- confluence along Sugar Creek, the Big Blue River,
A 0_ 2 structed. The aquifer map depicts seven different and the Flatrock River (fig. 65). The surficial sand
0()\0 aquifer types in the basin: (1) surficial sand and  and gravel is primarily Quaternary outwash and
< gravel; (2) buried sand and gravel; (3) discontinuousmaller amounts of recent stream deposits, wind-
‘\(\‘\0 .\a(\@ sand and gravel; (4) carbonate rocks; (5) complexlyblown sand, and Quaternary ice-contact stratified
X «‘(\\c'" \(\6 interbedded sandstone, shale, limestone, and coal; sand and gravel in isolated hills and ridges (Gray,
o Ne\\‘ Oe‘,\\%‘ (6) sandstone; and (7) an upper weathered zone in 1989). In the northern one-third of the basin, surficial
(369 siltstone and shale. The aquifer map was constructexhnd and gravel thickness along Sugar Creek,
ed from the widely-spaced hydrogeologic sections and Brandywine Creek, the Big Blue River and the
reports listed in the previous studies section. Flatrock River generally ranges from 10 to 40 ft

06- C . . . i (Nyman and Pettijohn, 1971, p. 24). Surficial
e OO The principal unconsolidated aquifers in the  genqsits attain a maximum saturated thickness of
\ & 6‘50 East Fork White River basin are associated with the120 ft and a width of more than 5 mi just north of

&0 g e (O glacial drift and outwash deposits along the major cojymbus (Watkins and Heisel, 1970, pl. 1). South
N T O p
AT rivers. All buried sand and gravel deposits are in thes columbus, in the central one-third of the basin,
northern one-third of the basin, whereas discon- g,rficial aquifers are 2 to 4 mi wide with 20 to 100 ft

‘ (\3%\(\,\ \«50 tinuous sand and gravel aquifers are concentrated f sayrated thickness (Planert and Tucci, 1979, p. 8).
S D into four areas shown in figure 65. Surficial sand angy; syrficial deposits in the western one-third of the

RS \¢ Q ) ; Je
36\6‘00 Q0’\\ \)5\“6 gravel deposits are adjacent to the main rivers East Fork White River basin are along the East Fork
g\) Ny throughout the basin. The principal source of water\y/hite River, Salt Creek, and the Lost River. The

WS &> NS in the bedrock is the carbonate rocks, which underlig) ;nyash deposits along the East Fork White River

A AP e® bout two-thirds of the basin. Except al ' J :

2y N\ abou ??' Irds ot the basin. Except along a narrow to less than 1 mi and less than 100 ft in
1,000-mf northwest-trending band of shales and  ickness. Southwest of Shoals, Ind., the outwash
SV EXPLANATION siltstones in the central part of the .basm, well yields aquifer is usually less than 50 ft thick and contains
are generally adequate for domestic and stock needgygre fine sand and less gravel (Nyman and Pettijohn,
Locally, especially in the outwash sand and gravel 1971, p. 24). Although, by definition, the mapped

deposits, yields are sufficient for municipal and g ,ficial sand and gravel aquifer is within 10 ft of the
industrial needs. Details about each aquifer type arg;nq surface. the aquifer is deeper in places.

listed in table 11. '
Thickness of unconsolidated

deposits from Gray, 1983 Along the river valleys containing surficial
sand and gravel, infiltration rates are high, and a large
amount of the average annual 40 in/yr of precipi-

Three types Of unconsondated Sand and gravéﬁtion reacheS the water table In- Bartholomew
aquifers are mapped in the East Fork White River County, recharge rates to the surficial sand and gravel
basin: surficial outwash deposits located adjacent t§re approximately 15 to 18 in/yr (Jack Whitman,

5 10 15 20 25 MILES some of the major rivers; buried sand and gravel; antidiana University, oral commun., 1992). Horizontal
T T ILOMETERS discontinuous sand and gravel, including surficial andlydraulic conductivity of the outwash aquifer in
5 w0 1 20 25 buried deposits (fig. 65). In general, where a sur- Bartholomew County ranges from 200 to 800 ft/d and
ficial sand and gravel aquifer or buried sand and ~ averages 470 ft/d (Watkins and Heisel, 1970,

gravel aquifer is mapped, it is the primary aquifer in P- 6-7). Transmissivity as high as 67,000 s
that area. reported by Watkins and Heisel (1970, p. 1). The

outwash valleys are the major ground-water dis-
charge areas for the basin. Most of the ground water
in the surficial sand and gravel flows into, and

Major surficial sand and gravel aquifers are  contributes to, the base flow of the rivers within the
adjacent to the East Fork White River in Jackson andalleys (Watkins, 1964, table 1; Nyman and Watkins,

LINE OF EQUAL THICKNESS-—-Shows
thickness of unconsolidoted deposits.
Contour interval SO feet

WATER-MANAGEMENT-BASIN BOUNDARY

Unconsolidated Aquifers

o-T O

Surficial Sand and Gravel Aquifers
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1965a, table 1; 1965b, table 1). Ground water con- the surface-water divide between the White and East
tributes about 0.75%s per mile of river reach to the Fork White River basins. Ground water flows north

Big Blue River and Sugar Creek during base flow. under the surface-water divide toward Fall Creek

Further downstream along the East Fork White Riveflocated in the White River basin, fig. 54), which is

from Columbus to Seymour, base-flow discharge is entrenched about 50 ft deeper than the headwaters of
Sugar Creek.

about 1.0 f¥/s per mile of reach (Nyman and
Pettijohn, 1971, p. 28). According to Nyman and
Pettijohn (1971, p. 27), this reach of river from

In general, recharge to the buried sand and

Columbus to Seymour has the greatest potential forgravel is from ground-water flow through overlying
ground-water development in the basin. Ground- tills and other confining units. In the upstream
water yields in the surficial sand and gravel aquifersreaches of many of the rivers, some of the river water
can be greater than 1,000 gal/min. In general, propand shallow ground water probably flows downward

erly constructed wells within these aquifers are ableto recharge the buried sand and gravel (Watkins,

to produce several hundred gallons per minute or 1964, table 1; Nyman and Watkins, 1965a, table 1;

more (Bechert and Heckard, 1966, p. 108-123;
Nyman and Pettijohn, 1971, p. 24).

into the rivers. Ground-water yields to wells in

Buried Sand and Gravel Aquifers

Forming general horizons in the drift, buried (Clark, 1980, p. 33).

sand and gravel aquifers are found in laterally con-
tinuous deposits covered by more than 10 ft of non-
aquifer material. Buried aquifers underlie about one-
sixth of the basin, primarily in Henry, Hancock,
Shelby, and Johnson Counties (fig. 65). Buried
aquifers are shown in the west end of hydrogeologic
sections 9H-9Hto 9J-9Jand the north end of
hydrogeologic sections 9E-9&nd 9F-9F(fig. 64).

In the East Fork White River basin, multiple
buried aquifers are commonly found at different hori-
zons in the thick drift. Some of the buried aquifers in
the East Fork White River basin correspond to buried
aquifers reported in several previous studies of the
adjacent White River basin (Lapham, 1981; Arihood,
1982; Arihood and Lapham, 1982). For example,
Arihood and Lapham (1982) identified the tops of
four buried aquifers in northern Henry County at
altitudes of 900 ft, 960 ft, 1,000 ft, and 1,040 ft above
sea level. These aquifers can be traced south into the
East Fork White River basin in the northern part of
section 9F-9Hfig. 64).

Just as several of the buried sand and gravel
aquifers continue across the basin divides, ground-
water flow also crosses the divides. In hydrogeologic
section 9E-9E(fig. 64), the ground-water divide for
the buried aquifers (T. 16 N.) is about 6 mi south of
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1965b, table 1). Much of the ground water probably
flows toward major river valleys, where it discharges

buried sand and gravel aquifers generally range from
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Figure 64 . Hydrogeologic sections 9A—9A" to 9J-9J ' of the East Fork White River basin—Continued.

Several buried bedrock valleys in the north- Discontinuous Sand and Gravel Aquifers

eastern part of the basin contain buried sand and gravel g4Il discontinuous lenses of sand and

DATUM IS SEA LEVEL

0 MILES
J VERTICAL SCALE GREATLY EXAGGERATED

o0

o4

10 KILOMETERS

Marion, and Johnson Counties are typically presentRiver in Pike and Dubois Counties (southern end of
in multiple layers. South of southern Shelby Countysection 9A-9A fig. 64). This buried valley is more

aquifers. Located in northeastern Rush County and gravel, either buried in general stratigraphic horizon&inconsolidated deposits thin, and a discontinuous than 150 ft deep. In preglacial times, the valley

southern Henry County (fig. 63), these buried valleys o forming a basal deposit on the bedrock surface Pasal sand is generally the only unconsolidated
form discontinuous sand and gravel aquifers. In th@quifer present. Some discontinuous sand depositRiver. Although discontinuous sand and gravel

can be seen in hydrogeologic sections 9F-a8H

drained an area now partially drained by the Patoka

9J-9J (fig. 64). Nearly 500 ft of drift overlies the East Fork White River basin, the area underlain by can be found along the Muscatatuck River and its aquifers can not supply large volumes of water, they
deepest parts of these valleys. Generally, adequate discontinuous sand and gravel aquifers is generallytributaries. These sand deposits are generally verycan be an important resource where they are the only
supplies of ground water can be found in the buried south of the more continuous buried sand and gravédine grained and can pass through well screens.  source. In the northern part of the basin, domestic
sands and gravels within the upper half of the valley fill.aquifers (fig. 65). The discontinuous sand and Another area of discontinuous sand and gravel is yields are generally available, and yields as high as a
The lower half is predominately nonaquifer material. gravel aquifers in Rush County and parts of Henry, within a buried valley south of the East Fork White 100 gal/min are reported.
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T.12 N. T.13N. | tions and the availability of ground water. For pur- the Blue River Group and Sanders Group. The aqui-sandstones from the thick Mississippian carbonate

NORTH poses of discussion, the carbonate bedrock aquifers fer, found in the southwestern one-third of the basin, ibedrock aquifer below. Much of the ground water
the East Fork White River basin are divided into threaused primarily in Orange, western Monroe, southern comes from deep within the carbonate aquifer. Sulfate
gD, groups: thin (5 to 30 ft) Mississippian limestone aqui-and western Lawrence, and western Washington in the spring water at French Lick comes from gypsum

fers, a thick (350 to 500 ft) Mississippian carbonate Counties (fig. 65). The aquifer is shown in the sub- beds in the St. Louis Limestone (base of the Blue

FEET bedrock aquifer, and a Silurian-Devonian carbonate surface in hydrogeologic section 9B-9ie southern River Group) that are 350 to 400 ft below land surface

1,000 bedrock aquifer. half of section 9C-9Cand the western end of section (Hill, 1986, p. 6). There are also mineral springs at
« § . _ _ o 9G-9G (fig. 64). Trinity Springs and Indian Springs, approximately
§ & The stratigraphic relation of the Mississippian 1 mi west of hydrogeologic section 9B—9B. 4 N.
S @ -900 carbonate bedrock aquifers to the Silurian-Devonian The thick Mississippian carbonate bedrock (fig. 64). At Trinity and Indian Springs, ground water
§ § carbonate bedrock aquifer can be seen in hydrogeo- aquifer is composed primarily of relatively pure lime- g1so flows up from deep within the thick carbonate
o
o >

logic section 9G-9Gfig. 64). Thin Mississippian stone, which is soluble in infiltrating precipitation. bedrock aquifer (Hill, 1986, p. 7)
carbonate aquifers in the far western part of the hydr&arbonate dissolution has enlarged openings, forming

geologic section are interbedded within sandstones, underground channels within the aquifer. Typical

L 200 shales, and limestones. These are underlain by the well yields are 1 to 50 gal/min but can be as large as
thick Mississippian carbonate bedrock aquifer. Undert00 gal/min. The lowermost 100 ft of the carbonate
lying this aquifer and overlying the Silurian-Devonian rocks, just above the Borden Group, produces very
600 carbonate bedrock aquifer are approximately 800 ft ofittle water (0 to 1 gal/min). (See hydrogeologic sec-
siltstone and shale. The Silurian-Devonian carbonatdion 9G-9G, Rs. 1 W. and 1 E., fig. 64.)

L 500 aquifer is confined at its lower boundary by nearly

Bt impermeable Ordovician shale and limestone. _ The thick Mississippian carbonate bedrock
: aquifer is confined above by low permeability inter-

L 400 The thin Mississippian limestones are the leastbedded sandstone, shale, and limestone and below
important carbonate bedrock aquifers. They are alsonearly impermeable siltstones. Most recharge

! the youngest Mississippian limestones. They are  probably enters the aquifer from direct infiltration o
e -300

t -800

The Silurian-Devonian carbonate bedrock
aquifer is the most widely used of the carbonate
bedrock aquifers. It underlies the eastern half of the
basin and is used extensively, especially where uncon-
solidated deposits are thin. It is the primary aquifer in
an area that includes Jefferson, Jennings, Decatur,
eastern Bartholomew, southern Shelby, and southern
Rush Counties (fig. 65). The Silurian-Devonian

uifer is shown in hydrogeologic sections 9D-9D
to 9J-9J(fig. 64). The permeability of the Silurian-
¢ Devonian carbonate rocks results from fracturing and

exposed at the bedrock surface in a 15-mi-wide bandprecipitation. Because of the high permeability of theSUPSeguent solution activity along fractures and bed-

along the western edge of the carbonate bedrock aqufactured limestones, ground-water flow can be rapidding Planes (fig. 9).
1 500 fers in Martin County (fig. 65). These thin aquifers areDye-trace measurements of ground-water flow o )
shown within 150 ft of the land surface in hydrogeo- velocity through karst terrain range from 0.03 to The Silurian-Devonian carbonate bedrock
logic section 9B-9B and in R. 3 W. of section 0.21 mi/h, and ground-water gradients range from 13@quifer is composed of limestone, dolostone, and some
9G-9G (fig. 64). They are interbedded with sand-  to 37 ft/mi (Ruhe, 1975, p. 34-35). Ground-water  shale, and ranges from 50 to 250 ft in thickness in its
stone aquifers and complexly interbedded sandstonelevels in karst terrains may fluctuate rapidly because d¥incipal area of use. (See the eastern carbonate
shale, and limestone deposits. The most important thinigh flow rates through the joint system and low bedrock aquifer area in fig. 65.) The Waldron Shale
Mississippian limestone aquifers are within the storage capacities of the aquifers (Gray and others, Separates the Silurian-Devonian carbonate bedrock
Stephensport Group and include the Beech Creek 1960, p. 51). Ruhe (1975, p. 63) reported a water-lev@quifer into an upper and a lower carbonate bedrock
Limestone, the Haney Limestone, and the Glen Dearchange of 24.5 ft in 36 hours in a sinkhole within the aquifer sequence. The upper sequence has a much
Bedrock Aquifers Limestone. The Beech Creek Limestone is labeled oparbonate bedrock aquifer. Most of the ground waterhigher permeability than the lower sequence (Gree-
hydrogeologic section 9B—-9Fig. 64). Ground water in the thick Mississippian carbonate bedrock aquifer man, 1981, p. 12). In particular, one unit in the upper
moves along fractures, bedding planes, and solution probably flows to the major rivers in the area (East Seduence, the Geneva Dolomite Member of the

q ﬁ HOPEWELL

\\
T DM

\

Carbonate Bedrock Aquifers

openings within these limestone beds. Yields are  Fork White River, Lost River, and Indian Creek). Muscatatuck Group, is commonly tapped for water
The most widespread aquifers in the East Fork highly variable and range from 0 to 15 gal/min. Some of the ground-water flow discharges to under- Supply. Hydrogeologic section 9E~qHg. 64) shows
White River basin are carbonate aquifers, which ground rivers and springs. how reliable this formation is for water supply; more
underlie about three-fourths of the basin. Although The thick Mississippian carbonate bedrock than half of the plotted wells are completed near the
limestone and dolomite are not considered highly  aquifer underlies the complexly interbedded sand- Mineralized springs at French Lick and West  base of the Devonian Muscatatuck Group rocks. The

permeable, solution of the carbonate rock along jointstone, shale, limestone, and coal deposits and the thiBaden (fig. 60) have been used for health spas for Geneva Dolomite Member is a vuggy, sugary-
and bedding planes by infiltrating precipitation can  Mississippian limestone aquifers. The thick carbonat@early 150 years. Highly mineralized sulfur water or textured dolostone commonly logged as sandstone by
significantly increase the permeability of the forma- bedrock aquifer is 350 to 500 ft thick and consists of “Pluto Water” emanates through Mississippian drillers.
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Figure 64 . Hydrogeologic sections 94—9A" to 9J-9J ' of the East Fork White River basin—Continued.
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T.12 N. T.13 N. T.14 N. | T.IS N. T.16 N.
NORTH
enlarged fractures in the bedrock that transport ground

1
E:': | §:-_ 9E ' water. These features are mappable through the 30 to
E:g &5 [ > h 50 ft of till, which is common in this area. The inter-
ni Oy x w P 1231 . . .
5 4 € g2 < reet section of two lineaments increases the chances that a
af S y gle € 1,000 well will produce sufficient water for domestic use
" 2w ¥ s &8 & (Greeman, 1981 and 1983).
= W = ; >
S E we X =] li’ % t o
S 5 - 38 2 : "= : : o900 The western boundary of the Silurian-Devonian
& o § og § . i carbonate bedrock aquifer (near hydrogeologic section
¢ 7 o o : L 800 9D-9D) was arbitrarily drawn where the top of the
W @ S ? ? aquifer dips to more than 300 ft below the land sur-
P ! face. This boundary does not necessarily reflect the
> AT ? -700 full extent of the aquifer as a water resource, but is a
= = general boundary where the aquifer is not easily acces-
s i o e - | 600 sible because of depth. Several wells tap the aquifer at

depths greater than 300 ft where there is no adequate
supply of ground water above it. Shown in hydrogeo-
-500 logic section 9D-9D(fig. 64) are seven wells that
penetrate 300 to 450 ft of rock above the aquifer.
Reported pump rates from these seven wells range

400 from 2 to 150 gal/min; all but one well yields greater
than 5 gal/min. Within the boundary of the mapped
300 Silurian-Devonian carbonate bedrock aquifer, reported
pump rates rarely exceed 100 gal/min and are typically
DATUM IS SEA LEVEL 5 to 25 gal/min.
TS N. | T.16 N. T.17 N. 1 T.18 N, VERTICAL SCALE GREATLY EXAGGERATED . . . . .
z. Recharge to the Silurian-Devonian aquifer is
| LE'3 NORTH . . " principally from infiltration of precipitation, although
L g g N S ;,  MILES some recharge from streams occurs when ground-
. & iz B = e 9 9F"' 0 5 10 KILOMETERS water levels are lower than stream levels. An example
S s oz 2|2 55 B 23 Zé) of this downward infiltration can be seen in hydrogeo-
x = 8 © %:"‘ F ) . . . .
>< ¥ a =g 77, v 4s ¥  FEET The area in the extreme southeastern part of thiggic section ID-9DT. 12 N. (fig. 64), where water
S S alz e 3 1,100 . . evels in the bedrock are 50 ft to more than 100 ft
& g =z Elt : B S basin (Ripley County and eastern Decatur, Jennings, . : .
= < & —~ e 2 and Jefferson Counties) is mapped as “carbonate Iovyer than_water levels |n'the'u.nconsolldated deposits.
[y > 1.000 bedrock aquiferpotential unknown” because man This area is near the basin divide, where the greatest
' i quirerp ! i Y downward gradients are expected.
drilled holes in the area are dry (fig. 65). This area is
underlain by the lower carbonate bedrock aquifer Some ground water in the East Fork White

sequence, which includes the Salamonie Dolomite andjver basin discharges to rivers that are not in this
Brassfield Limestone (Greeman, 1981, p. 10). Thesepasin because the surface-water divide is not the same
rocks are unproductive aquifers because of a siliceougs the ground-water divide. Along the northwestern
cap on the Salamonie Dolomite that is resistant to  side of the basin, ground water flows northwest under
erosion and solution activity (Greeman, 1981, p. 10- the basin divide and discharges toward White River
11). Some drillers in the area locate ground-water and Fall Creek (fig. 54). These two rivers in the White
drilling sites on lineaments and fracture traces that River basin are entrenched deeper than any of the
have been mapped from aerial photographs. Mappedvers in the northern part of the East Fork White River
lineaments and fracture traces indicate solution- basin and, therefore, are able to divert ground water

East Fork White River Basin 149



R.6 E.

RSE.

R4 E.

R.3E.

R.2 E.

R.I1E.

R.1W,

R.2 W,

R.3 W,

WEST

ALNNOD_SSNINNGF
ALNNOD NOSHOBr

AT

. ) /./ //..‘ //.../ W\ /./// ...//.‘/ \ ...N//... W\

5 TULRRERTLREELRALE RLRRLSEARVAN

A33H0 AHT =\ \; \\ // AV /.‘./// W\ 5\
AINNOD_NOSYIur any /./..// ...//.././/... /.. //./ s\ //.‘

XINNOD JON3uMET ¥3FHD %0vE

AINNDD_3ONGHMIT
XINNOJ 3N33¥9

900

HJ11Q Y3343 NOLINA

3340 JIIHM

NOI1J3S
A33YI qyvIIvEe

=l

,.z
L]
uj_>zo:y 7

° (e
A

R VHBBRTT’T
AR RN

TAMERL SN
IR R

SRR

NDI133S

UL TENRRN
xuumul% . «///////////,,

RNBA

S
A &
A3IIFYI NVIANI

&

HONVYE NMOL %

om:mmzu;o/
\

CONNECTS WITH 8G6-86G"

- o M
[
» L B2 < S
< w - C
w 9 L 1
oy i
INIVYOW 46-36 \ !
INIAASI3HS T NOI[1D3S
NOILD38 PH A
N 1L LAY AL LAV LR P A LAY e A
w AT TR TR
[=] CRHHRH AR AR AR R A
- P AL LA
*4 ULV LV OUL TP LA L L LY L0 d L y
Attt et i e el ia e tiatisth
Wit tia Wt et g te
TSR AR AN
HONVY8 3100IN LMY A AT A A AW T T W
OTATT TR TR LT\
R Nalzlahlalisliz sl lshis We el
HONVY8 HIYON VLA
P I AL ALY A A A A A A
%3349 ALJ17D LA T TR T
PEE R R R R A EAWY
AT A
L0 EL LA LT LA L ) e o e
rrm -—
iH HIHH I H A H A
o \ ——— ——— ——— ——— ——— ——— ——— ——— —4— _4— _4— _4’
© LIRSS I A I A A
UL AT AR et sl tiath
Lalatie e e e \
YIAIY HI0Y1V1d 3L P AV H Y \
ittt
YIAIY HI0¥LV1S R e SR SR A
T
EE AR AR
LTRSS
LI I Y
NATATATA AT AT S
DAY
B FLIMABIR NN Y
w AINNDD ¥NLBI30 TR
_ e anvd ° AT R
o XINNOD X873HS 471 NaRtat iR TRy
SRR R AR
AR R
-
LY
Attt
X334 SNNOD /, /, /, /, /, /, /,
— RN
PP T Y
NABLUATISAS
Dl
DAY
LMW
NIRRT
. SRR
W SRR
~ NSRIRE
] PR
AY04 HINOS ,/ ,/ ,/ N
\. //////
36-36 NABAN
" NOI1935 X33Y0 SIMIT ,/ ,/ N
HIJ110 NOSINOHL /, /,
— NN
W
\
N\
H2110 HSIYYVd ,/
w M33YI HSVIS
©
14
_— Y¥3AIY 3N18 918
__AINNDD_X813HS
. AINNDOD NOSNHOM
w
0
© N3IFYI ¥vans
%3349 SONNOA \
N
AN
AN
AR
ST
M3IFYI 1YVHAINE
RN
RRNRR
- AR NARAY
w %3380 LYVHAING N AR
M .o/.m./////f/ W
o BN AN
AR\ A\
AR
X338 18VHIINEG ARSAN A N
PR AR
AR N
LRSI 2 SRR Y
AU Y
__.06-06 AN LINN MY A\
- NOI[1J3S
[
0 H =o o o o =) o o
o o o o <) o o
= 0)) w- o o © ~ © I
2]
W -
= <
S
a = L &
o n S S
.Aln OIR n X
r c o
w = c 3
0} w =
L, 0 S 3 =
<
TN @] 0
o = o%
4 W X g_m
< 2 o =
w [SIR7]
[20n] <) L o .
n o - m.va
s 9 523
2 2 0o >+ £
<3 IstE
i ] )
2 337
o v 4 F
e s 205
o =)
w J T O @
g L [T
olo

CONNECTS WITH 710C~-10C"’

Hydrogeologic Atlas of Aquifers in Indiana

150



151
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Figure 65 . Extent of aquifer types in the East Fork White River basin.
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EXPLANATION

SURFICIAL SAND AND GRAVEL
AQUIFER

BURIED SAND AND GRAVEL

AQUIFER

DISCONTINUOUS SAND AND N
GRAVEL AQUIFER-— Generally

thin lenses of buried sand
and gravel

CARBONATE BEDROCK
AQUIFER—-— Pattern dashed
where potential unknown

SANDSTONE AQUIFER

UPPER WEATHERED-BEDROCK
AQUIFER—-- Pattern dashed
where potential unknown

COMPLEXLY INTERBEDDED
SANDSTONE, SHALE,
LIMESTONE, AND COAL
AQUIFER- - Potential unknown

WATER-MANAGEMENT-BASIN
BOUNDARY

NOTE: This map is designed for regional
evaluations and should not be the
basis for evaluation of specific sites

Table 11. Characteristics of aquifer types in the East Fork White River basin
[>, greater than; <, less than; locations of aquifer types shown in fig. 65]

Aquifer type Thickness Range of yield Common name(s)
(feet) (gallons per
minute)
Surficial sand and gravel 10-100 1230.>1,000  Outwash, alluvium, valley traif
Buried sand and gravel 10- 50 1210- 200
Discontinuous sand and gravel 5- 50 <20
Carbonate bedrock
Thin Mississippian limestone 5- 30 <15 Glen Dean, Haney, and Beech
Creek Limestonés
Thick Mississippian carbonate  350.550 1- 50 Blue River and Sanders GroGps
Upper Devonian and 100- 225 5- 50  Muscatatuck Group, Wabash
Silurian sequence Formation, and Louisville
Limestoné
Lower Silurian sequence 50- 60 0- 25  Salamonie Dolomite and
Brassfield Limestorte
Complexly interbedded highly variabl& <15 Carbondale, Raccoon Creek,
sandstone, shale, limestone, Stephensport, and West Baden
and coal Groups
Sandstone 10-150 1- 50 Mansfield and Big Clifty
Formations
Upper weathered bedrock 7<150 0- 5 Borden Group and New Albany

Shalé

1Bechert and Heckard, 1966.
2Clark, 1980.

3Nyman and Pettijohn, 1971.
“Watkins and Heisel, 1970.
5Shaver and others, 1986.

Swater commonly found in thin beds within complexly interbedded unit.
"Thickness represents that which is considered permeable, not the thickness of the rock groups or formations.
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The complexly interbedded material in 400 to 500 ft below the land surface. For example(fig. 64) yield less than 10 gal/min. Recharge to Summary

hydrogeologic section 9B-9Hfig. 64) is in hydrogeologic section 9A-9Afig. 64), the the sandstone aquifers is from infiltration of
primarily Mississippian sandstone, shale, and northernmost well produced saline water at aboutprecipitation into the sandstones where they crop The East Fork White River basin, located in
limestone. The thin Beech Creek Limestone 400 ft below the land surface. Other well logs  out, or by flow of ground water into the sandstonessouth-central Indiana, has an area of 5,74%ani

(labeled on hydrogeologic section 9B-9fg. 64) indicate that the drillers discontinued drilling to  from another permeable unit. Recharge is limitedincludes the cities of Bedford, Bloomington,
overlies the West Baden Group and is the lowest avoid encountering saline water and losing small where confining units within the sandstone restrictColumbus, Franklin, Greenfield, Greensburg,

member of the Stephensport Group. Most of the but usable yields. recharge. Loogootee, New Castle, North Vernon, Rushville,
complexly interbedded Mississippian bedrock is Seymour, and Shelbyville. Seven different types of
shown as aquifer in hydrogeologic section 9B~9B Sandstone Aquifers aquifers were mapped in the basin: (1) surficial
(fig. 64). Numerous wells are completed in the Upper Weathered-Bedrock Aquifer sand and gravel; (2) buried sand and gravel; (3)
complexly interbedded Mississippian bedrock, andh Sarr:dstones are comr‘r;ogly used as EQUEGFS in discontinuous sand and gravel; (4) carbonate rocks;
they produce adequate supplies of water for the southwestern quarter of the East Fork White : (5) complexly interbedded sandstone, shale, lime-
dorxepstic needs. | i River basin (fig. 65). All of the sandstone aquifersweath'zl:zguzir;]g?; Zﬂ:zrnibfnzosug;?é iznuizzea:s stone, and coal; (6) sandstone; and (7) an upper
are within the Complexly interbedded bedrock. weathered zone in siltstone and shale.

The entire sequence of complexly inter- Formed as blanket sands, channel-fill deposits, an qwfer mlthe ce_ntral part.of the East Fork White o _ _ _
bedded Mississippian and Pennsylvanian bedrockisolated lenses, these sandstone aquifers are 25 t3/Vef Pasin. This aquiferis at, or near, the bedrock The principal unconsolidated aquifers in the
is mapped as “aquiferpotential unknown” on the 150 ft thick. Several sandstone units are used asSurface, where.a weathered zoné of siltstone and pasin are the surficial and buried sand and gravel
aquifer map (fig. 65). Even though the complexly aquifers. Sandstone aquifers are more common ifi2/e bedrock is present. The siltstone-shale  deposits located primarily within glacial drift in the
interbedded Mississippian and Pennsylvanian bedhe Pennsylvanian rocks (hydrogeologic section 2€drock consists of the Borden Group and the Newiorthern one-third of the basin and in outwash
rock may be the primary aquifer for many house- 9A-9A', fig. 64) than in the Mississippian rocks AlPany Shale. The upper weathered-bedrock aquéteposits along some of the major rivers. Where

holds, the location of productive zones cannot be (hydrogeologic section 9B—9Bfig. 64). Most fer can be seen on the following hydrogeologic  these aquifers are present, they are generally the
mapped regionally. Because of low yields, the  sandstone aquifers are within 300 ft of the land  S€ctions: the northern half of section 9C59C primary aquifers for their respective areas. Yields
complexly interbedded bedrock aquifer is used  surface. most of section 9D-9Dthe extreme southern part of wells that tap these aquifers are adequate for
only where other source aquifers are unavailable. of section 9E-9E the central one-third of section most uses and can exceed 1,000 gal/min. Discon-
More than half of the wells in hydrogeologic 9G-9G; and the far western part of section tinuous sand and gravel lenses are found primarily
Most wells in the southwestern part of the sections 9A-9Aand 9B-9B (fig. 64) penetrate 9H-9H (fig. 64). in the northern part of the basin where Wisconsinan
basin are open (uncased) below the unconsolidateshndstone aquifers. The sandstones shown in glacial deposits are thin (less than 100 ft) and are

cover. Because many of the wells are more than hydrogeologic section 9A-9Afig. 64) are all

300 ft deep, it is difficult to determine which rock from the Pennsylvanian Raccoon Creek Group;
units supply ground water to the well. Where this group includes the Mansfield, Brazil, and
sandstones, limestones, or coal are mapped, theyStaunton Formations. Most of the sandstone in
usually provide most of the water. Many of the hydrogeologic section 9B—9Kfig. 64) is from the
wells, however, produce water from several low- Mississippian Big Clifty Formation. A member of
productivity units rather than from one primary  the Stephensport Group, the Big Clifty Formation
aquifer. The complexly interbedded bedrock, by contains a sandstone that ranges from 25 to 40 ft i
itself, can provide domestic supplies of water (as thickness.

much as 15 gal/min), but yields are variable.

The upper weathered-bedrock aquifer is an 10c@lly an important source of water.

unproductive source of water in the southern part The principal bedrock aquifers in the basin
of the East Fork White River basin but becomes gre carbonate bedrock aquifers, which underlie
more productive further north. On the aquifer mapapout two-thirds of the basin. Yields of wells that
(fig. 65), only the far northeastern part of the uppetap these aquifers typically range from 1 to
weathered bedrock was mapped as aquifer. This 25 gal/min but can exceed 100 gal/min. The
ﬁrea corresponds to thicker drift. Yields from this carbonate rocks along the southeastern edge of the
northeastern area can be as large as 10 gal/min, biyésin yield only small amounts of water, and dry
dry holes occur. South of this area, the upper  holes are common. The southwestern part of the
Yields from sandstone aquifers generally =~ weathered bedrock was mapped as “aquifer basin contains sandstone aquifers and complexly
Ground-water flow in the complexly inter-  range from 1 to 50 gal/min. Average yields are potential unknown” (fig. 65), rather than as non- interbedded sandstone, shale, limestone, and coal
bedded bedrock is probably through thin lime-  higher in the Pennsylvanian sandstones than in thaquifer, because the weathered siltstone-shale is aquifers. These aquifers are important, because
stone, coal, and sandstone beds. Ground water Mississippian sandstones (Wangsness and othersthe only source of ground water available in they are the only aquifers in the area. The smallest
within these aquifers is confined by nearly imper- 1981, p. 34). For example, half of the wells in theapproximately 1,000 rhiof the basin. Reported yields in this basin are from wells that tap an upper
meable shales that are common in the complex Pennsylvanian sandstones in hydrogeologic sec- pumpage rates in this area are generally less tharweathered zone in siltstone and shale, which
material. Deep circulation of ground water is tion 9A—9A (fig. 64) yield greater than 10 gal/min, 1 gal/min and rarely exceed 5 gal/min. Only the underlies about 1,000 #in the central part of the
limited in the complexly interbedded bedrock. In whereas most of the wells in the Mississippian  upper 50 to 150 ft of the siltstone and shale bed- basin. Well yields in this area are generally less
many places, ground water is saline at depths of sandstones in hydrogeologic section 9B~9B rock is considered to be potentially water bearing.than 5 gal/min, and dry holes are common.
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