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Bedrock Aquifer Systems of Whitley County, Indiana
by

Randal D. Maier
Division of Water, Resource Assessment Section

July 2007

The occurrence of bedrock aquifers depends on the original composition of the rocks and 
subsequent changes which influence the hydraulic properties.  Post-depositional 
processes, which promote jointing, fracturing, and solution activity of exposed bedrock, 
generally increase the hydraulic conductivity (permeability) of the upper portion of 
bedrock aquifer systems.  Because permeability in many places is greatest near the 
bedrock surface, bedrock units within the upper 100 feet are commonly the most 
productive aquifers.   
 
Unconsolidated deposits of varying thickness overlie bedrock aquifer systems in Whitley 
County.  Most of the bedrock aquifers, therefore, are under confined conditions.  In other 
words, the potentiometric surface (water level) in most wells completed in bedrock rises 
above the top of the water-bearing formation.  Thickness of unconsolidated deposits in 
Whitley County ranges from approximately 70 feet in the southern half of the county to 
as much as 385 feet to the north.   
 
The yield of a bedrock aquifer depends on its hydraulic characteristics and the nature of 
the overlying deposits.  Shale and glacial till act as aquitards, restricting recharge to 
underlying bedrock aquifers.  However, fracturing and/or jointing may occur in aquitards, 
which can increase recharge to the underlying aquifers.  Hydraulic properties of the 
bedrock aquifers are highly variable.   
 
The susceptibility of bedrock aquifer systems to surface contamination is largely 
dependent on the type and thickness of the overlying sediments.  Because the bedrock 
aquifer systems have complex fracturing systems, once a contaminant has been 
introduced into a bedrock aquifer system, it will be difficult to track and remediate. 
 
Two bedrock aquifer systems are identified for Whitley County.  They are the Devonian 
and Mississippian Coldwater, Elsworth and Antrim Shales; and the Silurian and 
Devonian Carbonates.   
 

In Whitley County only the Antrim Shale subcrops in the Coldwater, Ellsworth and 
Antrim Shales Aquifer System.  The subcrop area for the Antrim Shale is present along 
portions of the northern third and a small area of central Whitley County.  Shale is 
commonly described as an aquitard and, therefore, the system is an extremely limited 
ground-water resource.       
 
The Antrim Shale in Whitley County is up to 85 feet thick and generally increases in 
thickness to the north.  This aquifer system consists mostly of brownish-black to greenish 
carbon-rich shale.  Depth to bedrock is up to 360 feet.  
 
Due to the availability of the overlying unconsolidated resources no known wells have 
been completed in the Coldwater, Ellsworth and Antrim Shales Aquifer System in 
Whitley County.  However, a few domestic wells have been completed in equivalent 
deposits (New Albany Shale Aquifer System) in southern portions of Indiana.  Typical 
yields are 5 gallons per minute (gpm) or less with some dry holes reported.  
 
Because the permeability of shale materials is considered low and the overlying 
unconsolidated deposits are thick, susceptibility to contamination introduced at or near 
the surface is low.   
 

Silurian and Devonian Carbonates Aquifer System
 
The Silurian and Devonian Carbonates Aquifer System is extensive throughout nearly all 
of Whitley County.  The system includes Silurian and Devonian age carbonate rock units 
(limestone and dolomite) with some interbedded shale units.  Total thickness of the 
Silurian bedrock is up to 550 feet.  Total thickness of Devonian bedrock is up to 125 feet.  
Depth to the bedrock surface ranges from about 70 to 385 feet but is commonly 165 to 
230 feet.  Total well depths range from 115 to 520 feet but are typically 210 to 290 feet 
with penetration into bedrock commonly 25 to 75 feet.   
 
This system in Whitley County is capable of meeting the needs of domestic and some 
high-capacity users.  Typical domestic yields range from 15 to 25 gpm.  Static water 
levels range from 15 to 220 feet but are commonly 35 to 60 feet.  There are 4 registered 
significant ground-water withdrawal facilities (9 wells) with yields that range from 80 to 
1940 gpm. 
 
Most of the Silurian and Devonian Carbonates Aquifer System in Whitley County is 
overlain by thick clay deposits.  This aquifer system is generally considered at low risk to 
contamination.  However, near the Eel River, bedrock is overlain by alluvial and outwash 
deposits with intermittent clay.  These areas, therefore, are at moderate to high risk to 
contamination.   
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Po pulated Areas in  In dia n a 2000 (po lygo n  shapefile, 20021000) was fro m  the U .S. Cen sus Bureau a n d b a sed o n  a 1:100,000 sc ale.  
Hydro gra phy, Strea m s (NHD) (lin e shapefile, 20081218), Rivers (NHD) (po lygo n  shapefile, 20081218), L a kes (NHD) (po lygo n
shapefile, 20081218) was fro m  the U .S. Geo lo gic al Survey a n d the U .S. En viro n m en ta l Pro tec tio n  Agen c y a n d b a sed o n  a 1:24,000 
sc ale. Ma n aged L a n ds IDNR IN (po lygo n  sha pefile, 20100920) was fro m  IDNR an d b ased o n  a  1:24,000 sc a le. No  Aquifer Material 
o r L im ited Da ta  Whitley Co un ty, In dia n a (po lygo n  shapefile, Ko rin ek, 2013). Digital Eleva tio n  Mo del im age is derived fro m  the 
In dia n a Ortho /L iDAR Statewide Co llec tio n  Pro gra m  (2012).  Po ten tio m etric  Surfa c e Map o f the Bedro c k Aquifers o f Whitley 
Co un ty, In dia n a (lin e shapefile, Ko rin ek, 2013) wa s b ased o n  a 1:24,000 sc ale.
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Whitley Co un ty, In dia n a is lo c ated in  the n o rtheast po rtio n  o f the state b o un ded b y Ko sc iusko , No b le, Allen , Hun tin gto n , an d Wa b ash 
c o un ties in  the west, n o rth, east, so uth a n d so uthwest, respec tively.  Whitley Co un ty is situa ted within  the U pper Wab a sh River Basin .
T he Bedro c k Po ten tio m etric  Surfa c e Map (PSM) o f Whitley Co un ty was m a pped b y c o n to urin g the eleva tio n s o f 370 static  water-
levels repo rted o n  well rec o rds rec eived prim arily o ver a 50 year perio d.  T hese wells are c o m pleted in  b edro c k aquifers at vario us 
depths an d typic ally un der c o n fin ed c o n ditio n s (b o un ded b y im perm ea b le layers ab o ve an d b elo w the water b earin g fo rm atio n ).  
Ho wever, so m e wells were c o m pleted un der un c o n fin ed (n o t b o un ded b y im perm ea b le la yers) settin gs.  T he po ten tio m etric  surfac e is 
a m ea sure o f the pressure o n  wa ter in  a  wa ter b ea rin g fo rm a tio n .  Gro un dwater levels in  a n  un c o n fin ed aquifer system  are at 
atm o spheric  pressure an d will n o t rise in  a well ab o ve the to p o f the water b earin g fo rm atio n . T he po ten tio m etric  surfa c e in  m o st wells 
c o m pleted in  b edro c k within  Whitley Co un ty rises ab o ve the to p o f the b edro c k water b earin g fo rm atio n  due to  the c o n fin in g n a ture o f 
the system . Depth to  b edro c k in  Whitley Co un ty ran ges fro m  a ppro xim ately 70 feet in  the so uthern  ha lf o f the c o un ty to  a s m uc h as 
385 feet to  the n o rth.
Bedro c k po ten tio m etric  surfac e elevatio n  c o n to urs have n o t b een  exten ded thro ugh the n o rthern  an d western  po rtio n s o f Whitley 
Co un ty. T hese area s are la c kin g in  data  an d/o r c o vered b y m o re pro lific  un c o n so lida ted depo sits that lim it the n ec essity to  c o m plete 
wells in  b edro c k. T he wells in  these areas a re m ain ly fin ished in  the thic k un c o n so lidated m aterial o verlyin g the Co ldwater, Ellswo rth, 
an d An trim  Shales a lo n g with the Siluria n  an d Devo n ia n  Carb o n ates. Shale is c o m m o n ly desc rib ed as an  aquitard a n d, therefo re, the 
system  is an  extrem ely lim ited gro un dwater reso urc e. Ho wever, in  the so uthea stern  po rtio n  o f Whitley Co un ty an d in  n ea rb y Allen  
an d Hun tin gto n  Co un ties, the Silurian  an d Devo n ia n  Carb o n ates Aquifer System  is c a pab le o f suppo rtin g do m estic  a n d so m e high-
c apac ity users. 
Sta tic  wa ter-level m ea surem en ts in  in dividual wells used to  c o n struc t c o un ty PSM’s are in dic ative o f the water-level n ear the tim e o f 
well c o m pletio n .  T he gro un dwa ter level within  an  a quifer c o n stan tly fluc tuates in  respo n se to  rain fall, evapo tran spiratio n , 
gro un dwater m o vem en t, an d pum page.  T herefo re, c urren t site spec ific  c o n ditio n s m ay differ due to  lo c al o r seaso n al varia tio n s in  
m easured static  water-levels.  Bec ause fluc tua tio n s in  gro un dwater are typic ally sm a ll, static  water-levels c an  b e used to  c o n struc t a 
gen eralized PSM.  Gro un dwa ter flo w is n a tura lly fro m  area s o f rec harge to ward areas o f disc ha rge.  As a gen eral rule, b ut c erta in ly 
n o t alwa ys, gro un dwater flo w appro xim ates the o verlyin g to po graphy an d in tersec ts the lan d surfac e a t m ajo r stream s. T he c o n to urs 
were determ in ed b ased o n  the am o un t o f data an d the degree o f c ha n ge in  water levels b etween  wells in  eac h m apped area .  
Data c o llec ted to  gen erate PSM were stan dardized an d validated fo r c o m peten c y. U n iversa l T ran sverse Merc ato r (U T M) c o o rdin ates 
fo r the wa ter wells were either physic ally o b tain ed in  the field, determ in ed thro ugh address geo c o din g, o r determ in ed b ased o n  wa ter 
well rec o rds; ho wever, the lo c atio n  o f m an y o f the wa ter well rec o rds used to  m ake the PSM were n o t field verified.  Elevatio n  data 
were derived fro m  L iDAR b ased digital elevatio n  m o del.  Quality c o n tro l/quality a ssura n c e pro c edures were utilized to  refin e o r 
rem o ve da ta where erro rs were readily a pparen t.
Bedro c k po ten tio m etric  surfac e elevatio n s in  Whitley Co un ty ra n ge fro m  a high o f appro xim a tely 820 feet m ean  sea level (m sl) in  the 
so uthea st regio n  o f the c o un ty, to  a lo w o f ab o ut 750 feet m sl in  the far so utheast c o rn er o f the c o un ty.  Gro un dwater flo w within  
Whitley Co un ty takes two  direc tio n s, to wards Ab o ite Creek-L ittle River in  adja c en t Allen  an d Hun tin gto n  Co un ties to  the so utheast, 
an d to wards Eel River in  the so uth c en tral a n d west c en tral parts o f the c o un ty.  
T he c o un ty PSM c an  b e used to  defin e the regio n a l gro un dwa ter flo w path a n d to  iden tify sign ific a n t a reas o f gro un dwa ter rec ha rge 
an d disc harge.  Co un ty PSM’s represen t o verall regio n al c harac teristic s an d are n o t in ten ded to  b e a  sub stitute fo r site-spec ific  studies.

Digital Elevation Model of Whitley County, Indiana
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Unconsolidated Aquifer Systems of Whitley County, Indiana
by

Randal D. Maier
Division of Water, Resource Assessment Section

July 2007

Five unconsolidated aquifer systems have been mapped in Whitley County:  the 
Bluffton/Auburn Till; the Bluffton/Auburn Complex; and the Wabash River and 
Tributaries Outwash System.  Boundaries of these aquifer systems are commonly 
gradational, and individual aquifers may extend across aquifer system boundaries.  
 
Pre-Wisconsin and Wisconsin glacial sediments completely cover Whitley County.  
However, the thickness of unconsolidated sediments is quite variable.  Thickness of 
unconsolidated sediments that overlie bedrock ranges from approximately 70 feet in the 
southern half of the county to as much as 385 feet to the north.   
 
Regional estimates of aquifer susceptibility to contamination from the surface can differ 
considerably from local reality.  Variations within geologic environments can cause 
variation in susceptibility to surface contamination.  In addition, man-made structures 
such as poorly constructed water wells, unplugged or improperly abandoned wells, and 
open excavations, can provide contaminant pathways that bypass the naturally protective 
clays. 
 

In Whitley County, the Bluffton/Auburn Till Aquifer System is mapped throughout 
portions of the southern half of the county and, to a lesser extent, the northern half.  The 
system typically consists of thick clay with intermittent sands and gravels that in places 
are up to 360 feet in total thickness.  Well depths generally range from 80 to 170 feet 
below surface.  Potential aquifer materials include sands and/or gravels that typically 
range from 4 to 12 feet thick.  Aquifer materials are generally overlain by 70 to 170 feet 
of clay that include intermittent sand and gravel deposits that are commonly 3 to 9 feet 
thick.  
 
The Bluffton/Auburn Till Aquifer System is capable of meeting the needs of domestic 
and some high-capacity users.  Domestic well capacities are generally 10 to 20 gallons 
per minute (gpm).  Static water levels are commonly 30 to 75 feet below surface with a 
few flowing wells reported.  There is one registered significant ground-water withdrawal 
facility (2 wells) with reported yields of 75 gpm.  This aquifer system is generally not 
very susceptible to surface contamination because intratill sand and gravel units are 
overlain by thick till deposits. 
 

The Bluffton/Auburn Complex Aquifer System is mapped throughout most of Whitley 
County.  This system includes unconsolidated deposits that are quite variable in materials 
and thickness.  Multiple sand and gravel aquifer deposits vary from thin to massive and 
are typically overlain by a thick till.  Also, in places the system exhibits multiple sand and 
gravel deposits above the primary aquifer resource that are also a potential source of 
ground-water.   
   
Well depths range from 30 to 315 feet but are commonly 70 to 155 feet. Typical aquifer 
thicknesses are 10 to 35 feet.  However, aquifer materials up to 160 feet thick have been 
reported.  The deeper, more productive aquifer deposits are commonly overlain by till 
with multiple discontinuous sands and gravels that range from 10 to 240 feet thick but are 
generally 55 to 130 feet thick.  The multiple discontinous sands and gravels range from 2 
to 120 feet thick but are typically 5 to 20 feet thick. 
 
The Bluffton/Auburn Complex Aquifer System is capable of meeting the needs of 
domestic and high-capacity users.  Typical domestic yields range from 10 to 30 gpm.  
Static water levels commonly range from 25 to 65 feet below surface.  There are 12 
registered significant ground-water withdrawal facilities (19 wells) with reported yields 
that range from 80 to 2600 gpm.  This aquifer system is not very susceptible to 
contamination because thick clay deposits overlie aquifer materials.   
 

The Wabash River and Tributaries Outwash Aquifer System is mapped in the west-
central portion of Whitley County along a section of the Eel River.  There are very few 
wells completed in this system.  However, production wells for the Town of South 
Whitley indicate adequate potential for domestic and some high-capacity users.   
 
Well depths generally range from 30 to 250 feet below surface with up to 160 feet of 
continuous sand and gravel.  Aquifer materials are generally capped by silt, sandy clay, 
or clay ranging from 10 to 15 feet thick.  Also, in places aquifer sand and gravel deposits 
include discontinuous clay or gravelly clay deposits 10 to 30 feet thick.  There is one 
registered significant ground-water withdrawal facility (2 wells) in the outwash system in 
Whitley County.  Reported test yields for each well are up to 1000 gpm and static water 
levels range from 3 to 20 feet below surface.   
 
Areas that lack overlying clay or silt deposits are highly susceptible to contamination.  
However, where overlying clay or silt deposits are present the system is moderately 
susceptible to surface contamination.  
 

Wabash River And Tributaries Outwash Aquifer System

This map was created from several existing shapefiles.  Township and Range Lines of 
Indiana (line shapefile, 20020621), Land Survey Lines of Indiana (polygon shapefile, 
20020621), and County Boundaries of Indiana (polygon shapefile, 20020621), were all 
from the Indiana Geological Survey and based on a 1:24,000 scale.  Draft road shapefiles, 
System1 and System2 (line shapefiles, 2003), were from the Indiana Department of 
Transportation and based on a 1:24,000 scale.  Populated Areas in Indiana 2000 (polygon 
shapefile, 20021000) was from the U.S. Census Bureau and based on a 1:100,000 scale.  
Streams27 (line shapefile, 20000420) was from the Center for Advanced Applications in 
GIS at Purdue University.  Unconsolidated aquifer systems coverage (Maier, 2007) was  
based on a 1:24,000 scale. 
 

Bluffton/Auburn Till Aquifer System

Bluffton/Auburn Complex Aquifer System
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Mic ha el R. Penc e, Go verno r
Dep a rtm ent o f Na tura l Reso urc es

Ca m ero n F. Cla rk, Direc to r

T his m a p  wa s c rea ted  fro m  severa l existing sha p efiles.  T o wnship  a nd  Ra nge L ines o f Ind ia na  (line sha p efile, 20020621), L a nd  
Survey L ines o f Ind ia na  (p o lygo n sha p efile, 20020621), a nd  Co unty Bo und a ries o f Ind ia na  (p o lygo n sha p efile, 20020621), were a ll 
fro m  the Ind ia na  Geo lo gic a l Survey a nd  b a sed  o n a  1:24,000 sc a le.  Dra ft ro a d  sha p efiles, System 1 a nd  System 2 (line sha p efiles, 
2003), were fro m  the Ind ia na  Dep a rtm ent o f T ra nsp o rta tio n a nd  b a sed  o n a  1:24,000 sc a le.  Po p ula ted  Area s in Ind ia na  2000 (p o lygo n 
sha p efile, 20021000) wa s fro m  the U .S. Census Burea u a nd  b a sed  o n a  1:100,000 sc a le.  Hyd ro gra p hy, Strea m s (NHD) (line sha p efile, 
20081218), Rivers (NHD) (p o lygo n sha p efile, 20081218), L a kes (NHD) (p o lygo n sha p efile, 20081218) wa s fro m  the U .S. Geo lo gic a l 
Survey a nd  the U .S. Enviro nm enta l Pro tec tio n Agenc y a nd  b a sed  o n a  1:24,000 sc a le. Ma na ged  L a nd s IDNR IN (p o lygo n sha p efile, 
20100920) wa s fro m  IDNR a nd  b a sed  o n a  1:24,000 sc a le. Digita l Eleva tio n Mo d el im a ge is d erived  fro m  the Ind ia na  Ortho /L iDAR 
Sta tewid e Co llec tio n Pro gra m  (2012).  Po tentio m etric  Surfa c e Ma p  o f the U nc o nso lid a ted  Aquifers o f Whitley Co unty, Ind ia na  
(line sha p efiles, Ko rinek, 2013) wa s b a sed  o n a  1:24,000 sc a le.

Potentiometric Surface Map of the 
Unconsolidated Aquifers of Whitley County, Indiana

b y
Ginger Ko rinek

Divisio n o f Wa ter, Reso urc e Assessm ent Sec tio n

June 2013
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Whitley Co unty, Ind ia na  is lo c a ted  in the no rthea st p o rtio n o f the sta te b o und ed  b y Ko sc iusko , No b le, Allen, Huntingto n, a nd  Wa b a sh 
c o unties in the west, no rth, ea st, so uth a nd  so uthwest, resp ec tively.  Whitley Co unty is situa ted  within the U p p er Wa b a sh River Ba sin.
T he Po tentio m etric  Surfa c e Ma p  (PSM) o f the unc o nso lid a ted  a quifers o f Whitley Co unty wa s m a p p ed  b y c o nto uring the eleva tio ns o f 
2051 sta tic  wa ter-levels rep o rted  o n well rec o rd s rec eived  p rim a rily o ver a  50 yea r p erio d .  T hese wells a re c o m p leted  in 
unc o nso lid a ted  a quifers a t va rio us d ep ths, a nd  typ ic a lly, und er c o nfined  c o nd itio ns (b o und ed  b y im p erm ea b le la yers a b o ve a nd  b elo w 
the wa ter b ea ring fo rm a tio n).  Ho wever, so m e wells were c o m p leted  und er unc o nfined  (no t b o und ed  b y im p erm ea b le la yers) settings.  
T he p o tentio m etric  surfa c e is a  m ea sure o f the p ressure o n wa ter in a  wa ter b ea ring fo rm a tio n.  Wa ter in a n unc o nfined  a quifer is a t 
a tm o sp heric  p ressure a nd  will no t rise in a  well a b o ve the to p  o f the wa ter b ea ring fo rm a tio n, in c o ntra st to  wa ter in a  c o nfined  a quifer 
whic h is und er hyd ro sta tic  p ressure a nd  will rise in a  well a b o ve the to p  o f the wa ter b ea ring fo rm a tio n. Artesia n wells fro m  the 
unc o nso lid a ted  a quifers ha ve b een lo c a ted  a lo ng a n unna m ed  trib uta ry o f Eel River o n the Western b o rd er o f Whitley Co unty.
Sta tic  wa ter-level m ea surem ents in ind ivid ua l wells used  to  c o nstruc t c o unty PSM’s a re ind ic a tive o f the wa ter-level a t the tim e o f 
well c o m p letio n.  T he gro und wa ter level within a n a quifer c o nsta ntly fluc tua tes in resp o nse to  ra infa ll, eva p o tra nsp ira tio n, 
gro und wa ter m o vem ent, a nd  p um p a ge.  T herefo re, c urrent site sp ec ific  c o nd itio ns m a y d iffer d ue to  lo c a l o r sea so na l va ria tio ns in 
m ea sured  sta tic  wa ter levels.  Bec a use fluc tua tio ns in gro und wa ter a re typ ic a lly sm a ll, sta tic  wa ter-levels c a n b e used  to  c o nstruc t a  
genera lized  PSM.  Gro und wa ter flo w is na tura lly fro m  a rea s o f rec ha rge to wa rd  a rea s o f d isc ha rge.  As a  genera l rule, b ut c erta inly 
no t a lwa ys, gro und wa ter flo w a p p ro xim a tes the o verlying to p o gra p hy a nd  intersec ts the la nd  surfa c e a t m a jo r strea m s.  T he c o nto urs 
were d eterm ined  b a sed  o n the a m o unt o f d a ta  a nd  the d egree o f c ha nge in wa ter levels b etween wells in ea c h m a p p ed  a rea .  
Da ta  c o llec ted  to  genera te PSM were sta nd a rd ized  a nd  va lid a ted  fo r c o m p etenc y. U niversa l T ra nsverse Merc a to r (U T M) c o o rd ina tes 
fo r the wa ter wells were either p hysic a lly o b ta ined  in the field , d eterm ined  thro ugh a d d ress geo c o d ing, o r d eterm ined  b a sed  o n wa ter 
well rec o rd s; ho wever, the lo c a tio n o f the m a jo rity o f the wa ter well rec o rd s used  to  m a ke the PSM were a d d ress geo c o d ed .  Eleva tio n 
d a ta  were d erived  fro m  L iDAR b a sed  d igita l eleva tio n m o d el.  Qua lity c o ntro l/qua lity a ssura nc e p ro c ed ures were utilized  to  refine o r 
rem o ve d a ta  where erro rs were rea d ily a p p a rent.
U nc o nso lid a ted  sta tic  wa ter levels in Whitley Co unty ra nge fro m  a  high o f a p p ro xim a tely 890 feet m ea n sea  level (m sl) in the 
no rthwestern p o rtio n o f the c o unty, to  a  lo w o f a p p ro xim a tely 750 feet m sl nea r Ab o ite Creek a nd  L ittle River in the so uthea stern 
c o rner o f Whitley Co unty.  Gro und wa ter flo w d irec tio n within Whitley Co unty is genera lly to wa rd  Eel River fo r m o st o f the c o unty. 
In the no rthwestern p o rtio n o f the c o unty gro und wa ter flo w d irec tio n ta kes m o re o f a  westerly d irec tio n to wa rd  Ko sc iusko  Co unty.  In 
the fa r so uthea stern c o rner o f the c o unty gro und wa ter flo w d irec tio n is so uthea st to wa rd s Ab o ite Creek a nd  L ittle River in a d ja c ent 
Allen a nd  Huntingto n Co unties. 
T he c o unty PSM c a n b e used  to  d efine the regio na l gro und wa ter flo w p a th a nd  to  id entify signific a nt a rea s o f gro und wa ter rec ha rge 
a nd  d isc ha rge.  Co unty PSM’s rep resent o vera ll regio na l c ha ra c teristic s a nd  a re no t intend ed  to  b e a  sub stitute fo r site-sp ec ific  stud ies.
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