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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. 
 
Bedrock aquifer systems in the county are overlain by unconsolidated 
deposits of varying thickness.  In places, along the Salamonie River near 
Montpelier, bedrock lies within 10 feet of the surface.  However, the 
bedrock surface is buried beneath more than 400 feet of unconsolidated 
materials in the deepest parts of the bedrock valley which cuts across 
northern Blackford County.  Most of the bedrock aquifers in the county 
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 zone. 
 
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 Blackford County.  They 
are, from younger to older:  the Silurian and Devonian Carbonates and the 
Maquoketa Group of Ordovician age. 
 

 
The Silurian and Devonian Carbonates Aquifer System outcrops/subcrops 
throughout much of Blackford County.  This aquifer system consists 
exclusively of Silurian age carbonates in Blackford County because 
Devonian age rocks are not present.  Total thickness of this aquifer system 
ranges from 0 to about 250 feet.   
 
Wells completed in the Silurian and Devonian Carbonates Aquifer System 
are generally capable of meeting the needs of domestic users and some 
high-capacity users in this county.  Domestic wells utilizing this system in 
Blackford County have reported depths ranging from 30 to 397 feet, but 
are typically 105 to 200 feet deep.  The amount of rock penetrated in this 
system commonly ranges from 35 to 90 feet.  Typical yields for domestic 
wells range from 10 to 25 gallons per minute (gpm) and static water levels 
are generally 25 to 55 feet below land surface.  There are 5 registered 
significant ground-water withdrawal facilities (8 wells) with reported 
yields from 30 to 645 gpm. 
 
In most of Blackford County the Silurian and Devonian Carbonates 
Aquifer System has a low susceptibility to surface contamination because 
it is overlain by thick clay deposits.  However, solution features (caves) 
are described on a few well records suggesting minor karst development.  
Therefore, areas where overlying clays are thin or absent are at moderate 
to high risk to contamination.   
 

 
In Blackford County, the Maquoketa Group subcrops in the buried pre-
glacial valleys where the overlying Silurian and Devonian bedrock has 
been removed by erosion.  The Maquoketa Group consists mostly of 
shales with interbedded limestone units.  This system is approximately 
650 to 750 feet thick in the county.  However, no known wells utilize this 
aquifer system in Blackford County because the Maquoketa Group lies 
about 200 to 450 feet below the ground surface and adequate water 
supplies are typically found in the overlying unconsolidated deposits or in 
the Silurian and Devonian Carbonates, where present.  This aquifer system 
has a low susceptibility to surface contamination because thick clay 
deposits cover the subcrop area. 
 

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, except the Bedrock Geology of Indiana 
(polygon shapefile, 20020318), which was at a 1:500,000 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. 
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Blac kford Coun ty, In dia n a is loc ated in  the eastern  portion  of the state b oun ded b y Gra n t, Wells, Ja y, an d Delaware c oun ties in  the 
west, n orth, east, a n d south, respec tively.  Blac kford Coun ty is within  the U pper Wa b ash River Ba sin .
The Bedroc k Poten tiom etric  Surfa c e M ap (PSM ) of Blac kford Coun ty is m apped b y c on tourin g the elevation s of 303 sta tic  water 
levels reported on  well rec ords rec eived prim arily over a 50-year period.  These wells are c om pleted in  b edroc k a quifers a t various 
depths an d typic ally un der c on fin ed c on dition s (b oun ded b y im perm ea b le layers ab ove an d b elow the water b earin g form ation ).  
However, som e wells are c om pleted in  un c on fin ed settin gs with wa ter b earin g form a tion s n ot b oun ded b y im perm ea b le layers.  The 
poten tiom etric  surfa c e is a m easure of the pressure on  wa ter in  a water b earin g form ation , or aquifer.  The groun dwater level in  an  
un c on fin ed aquifer system  is at atm ospheric  pressure an d will n ot rise in  a well ab ove the top of the a quifer form a tion .  The 
poten tiom etric  surfa c e in  m ost wells c om pleted in  b edroc k within  Blac kford Coun ty rises ab ove the top of the b edroc k a quifer due to 
the c on fin in g n ature of the system . 
Sta tic  wa ter level m easurem en ts in  in dividual wells used to c on struc t c oun ty PSM ’s are in dic ative of the water level a t the tim e of well 
c om pletion .  The groun dwa ter level within  an  aquifer c on stan tly fluc tuates in  respon se to rain fall, eva potra n spiration , groun dwa ter 
m ovem en t, an d pum pa ge.  Therefore, c urren t site-spec ific  c on dition s m ay differ due to loc a l or season al variation s in  m easured static  
water levels.  Bec ause fluc tua tion s in  groun dwa ter are typic ally sm a ll, static  water levels c a n  b e used to c on struc t a  gen era lized PSM .  
Groun dwater flow is n aturally from  areas of rec harge toward a reas of disc harge.  The c on tours were determ in ed b ased on  the am oun t 
of data an d the degree of c ha n ge in  water levels b etween  wells in  eac h m apped area .  
Bedroc k poten tiom etric  surfac e elevation  c on tours have n ot b een  exten ded ac ross the n orth c en tral portion  of Blac kford Coun ty.  
Som e pa rts of this a rea a re lac kin g in  data an d/or c overed b y m ore prolific  un c on solidated deposits that lim it the n ec essity to c om plete 
wells in  b edroc k.  A deep b uried b edroc k valley, the Lafayette (Tea ys) Bedroc k V a lley System , c ut through the overlyin g Siluria n  an d 
Devon ia n  Ca rb on ates Aquifer System  rem ovin g this produc tive b edroc k through n orth c en tral Blac kford Coun ty. 
Data c ollec ted to gen erate the PSM  were stan da rdized a n d va lidated for ac c urac y.  U n iversal Tran sverse M erc ator (U TM ) c oordin ates 
for the wa ter wells were either physic ally ob tain ed in  the field, determ in ed through address geoc odin g, or determ in ed b ased on  wa ter 
well rec ords.  The loc a tion  of the m ajority of the water well rec ords used to m a ke the PSM  were field verified.  Elevation  data were 
derived from  a  digital eleva tion  m odel b ased on  LiDAR.  Qua lity c on trol/qua lity assuran c e proc edures were utilized to refin e or 
rem ove da ta where errors were readily a pparen t.
Poten tiom etric  surfac e c on tours are developed an d displa yed here b a sed on  the static  water levels from  the b edroc k aquifer system  
with 10-foot c on tours an d 50-foot in dex c on tours.  Bedroc k poten tiom etric  surfac e c on tours in  Bla c kford Coun ty ran ge from  a high of 
900 feet m ean  sea level (m sl) in  the southeast c orn er of the c oun ty, to a low of 830 feet m sl n orth of M on tpelier, In dia n a .  
Groun dwater flow direc tion  within  the b edroc k aquifer system  of Blac kford Coun ty is gen erally to the n orthwest with som e flow 
towards the Sa lam on ie River in  the n orth.  
The c oun ty PSM  c a n  b e used to defin e the region a l groun dwa ter flow pa th a n d to iden tify sign ific a n t a reas of groun dwa ter rec ha rge 
an d disc harge.  Coun ty PSM ’s represen t overall region al c harac teristic s an d are n ot in ten ded to b e a  sub stitute for site-spec ific  studies.

This m ap was c reated from  severa l existin g shapefiles.  Town ship an d Ra n ge Lin es of In dia n a (lin e shapefile, 20020621), Lan d 
Survey Lin es of In dia n a  (polygon  sha pefile, 20020621), an d Coun ty Boun daries of In dia n a  (polygon  sha pefile, 20020621), were all 
from  the In dia n a  Geologic al Survey an d b ased on  a  1:24,000 sc a le.  Dra ft roa d shapefiles, System 1 (lin e shapefile, 2003), an d 
Roads_ 2005_ INDOT_ IN (lin e shapefiles, 2005), were from  the In dia n a  Departm en t of Tra n sportation  an d b ased on  a 1:24,000 sc ale.  
Populated Areas in  In dia n a 2000 (polygon  shapefile, 20021000) was from  the U .S. Cen sus Bureau a n d b a sed on  a 1:100,000 sc ale.  
Hydrogra phy, Strea m s (NHD) (lin e shapefile, 20081218), Rivers (NHD) (polygon  shapefile, 20081218), La kes (NHD) (polygon  
shapefile, 20081218) was from  the U .S. Geologic al Survey a n d the U .S. En viron m en ta l Protec tion  Agen c y, an d b ased on  a 1:24,000 
sc ale.  Digita l Elevation  M odel im age is derived from  the In dia n a Ortho/LiDAR Sta tewide Collec tion  Program  (2011).   
Poten tiom etric  Surfac e M a p of the Bedroc k Aquifers of Blac kford Coun ty, In dia n a (lin e sha pefiles, Korin ek, 2013) wa s b ased on  a 
1:24,000 sc ale.  No Aquifer M aterial a n d Lim ited Data (polygon  shapefile, Korin ek, 2013).
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UNCONSOLIDATED AQUIFER SYSTEMS 
OF BLACKFORD COUNTY, INDIANA
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Bluffton Till Aquifer System
 
The Bluffton Till Aquifer System primarily consists of thick clay with thin 
intratill sand and gravel layers.  In Blackford County, this system ranges in 
thickness from about 50 feet to more than 400 feet (where glacial deposits 
have filled bedrock valleys), but is typically 75 to 130 feet thick.  
Saturated aquifer materials include outwash sands and/or gravels that 
commonly range from 5 to 15 feet thick and are generally overlain by 40 
to 75 feet of till. 
 

Part of the Bluffton Till Aquifer System overlies a deep 
buried bedrock valley in northern Blackford County.  The 
total unconsolidated thickness exceeds 400 feet in many 
places.  Only a few wells that utilize the deeper aquifers 
within the buried bedrock valleys have been reported.  
These wells indicate that the deep sand and gravel deposits 
are 6 to 13 feet thick in places.  Reported domestic well 
yields are greater than 50 gallons per minute (gpm). 

 
This aquifer system is capable of meeting the needs of domestic and some 
high-capacity users.  Wells are generally 80 to 110 feet deep.  Domestic 
well capacities are typically 10 to 35 gpm and static water levels are 
commonly 25 to 45 feet below surface. 
 
The Bluffton Till Aquifer System has a low susceptibility to surface 
contamination because intratill sand and gravel units are generally 
separated from the surface by till layers within the system. 
 

Bluffton Till Aquifer Subsystem
 
Areas where unconsolidated materials are generally greater than 50 feet in 
thickness, yet have little aquifer potential, are mapped as the Bluffton Till 
Aquifer Subsystem.  This system is typically less than 110 feet thick in 
Blackford County.  Potential aquifer materials include thin, intratill sand 
and gravel deposits.  Where present, aquifer materials are capped by till 
that is generally 50 to 90 feet thick. 
 
This system is capable of meeting the needs of some domestic users.  
However, about 85 percent of wells constructed in the area mapped as 
Bluffton Till Aquifer Subsystem in this county bypass the unconsolidated 
materials and use the underlying bedrock aquifer.  The few wells utilizing 
this unconsolidated aquifer system in Blackford County are completed at 
depths of 75 to 100 feet. 
 
The Bluffton Till Aquifer Subsystem is generally not very susceptible to 
surface contamination because its intratill sand and gravel units are 
overlain by thick till deposits. 
 

Bluffton Complex Aquifer System
 
The Bluffton Complex Aquifer System is mapped over a large portion of 
Blackford County.  This aquifer system is characterized by deposits that 
are quite variable in materials and thickness.  Sand and gravel aquifer 
deposits are commonly overlain by a thick till.  This system generally also 
exhibits alternating layers of outwash and till of variable thickness above 
the main aquifer.  The main aquifer deposits that cap the buried bedrock 
valley are typically thicker and more continuous than the shallower sand 
and gravels in this system.  In Blackford County this system is generally 
105 to 160 feet thick. 
 

However, in places this system overlies deep buried 
bedrock valleys.  The total unconsolidated thickness 
exceeds 400 feet in many places.  There is little evidence 
for ground-water potential in some of these buried bedrock 
valleys because adequate yields are generally found in the 
shallower aquifers of the Bluffton Complex Aquifer 
System. 
 
In some areas, ground-water potential is indicated by the 
few wells that utilize deep sand and gravel deposits within 
the buried bedrock valleys in this system.  Deep aquifer 
materials are 11 to 20 feet thick and these wells have 
reported yields of 10 to 72 gpm. 
 

This system is capable of meeting the needs of domestic and high-capacity 
users in Blackford County.  Saturated aquifer materials in the Bluffton 
Complex Aquifer System are generally 10 to 30 feet thick and are overlain 
by a till cap which is commonly 35 to 85 feet thick.  Wells in this system 
are typically completed at depths of 80 to 110 feet.  Domestic well yields 
are commonly 10 to 50 gpm and static water levels are generally 35 to 50 
feet below the surface.  There are 3 registered significant ground-water 
withdrawal facilities (8 wells) utilizing this system and individual wells 
produce 100 to 1170 gpm.  The Bluffton Complex Aquifer System is not 
very susceptible to contamination because thick clays overlie the aquifer 
materials. 
 

 
This system is mapped along part of Big Lick Creek in southwestern 
Blackford County.  The Wabash River and Tributaries Outwash Aquifer 
Subsystem has the potential to meet domestic needs.  The 2 wells utilizing 
this system in Blackford County have been reported at depths of 31 and 42 
feet.  Yields for these wells are 10 and 5 0 gpm with static water levels of 6 
and 25 feet below surface.  Areas within this aquifer system that have 
overlying clay or silt deposits are moderately susceptible to surface 
contamination; whereas, areas that lack overlying clay or silt deposits are 
highly susceptible to contamination.  
 

 
In Blackford County, the Till Veneer Aquifer System encompasses areas 
where the unconsolidated material is predominantly thin till overlying 
bedrock.  In these areas, this thin till is chiefly the product of the 
deposition of Wisconsin glacial till over an uneven, eroded bedrock 
surface.  This system has the most limited ground-water resources of the 
unconsolidated aquifer systems in the county.  Total thickness of the Till 
Veneer Aquifer System generally ranges from about 30 to 45 feet. 
 
There is little potential for ground-water production in the Till Veneer 
Aquifer System in Blackford County.  Potential aquifers within this 
system include thin isolated sand and/or gravel layers.  However, none of 
the reported wells penetrating this aquifer system are completed in 
unconsolidated materials, which are bypassed in favor of the underlying 
bedrock.  This system is not very susceptible to contamination from 
surface sources because the near-surface materials generally have low 
permeability. 
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327 sta tic  wa ter levels repo rted  o n well rec o rd s rec eived  prim a rily o ver a  50-yea r perio d .  These wells a re c o m pleted  in 
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900 feet m ea n sea  level (m sl) in the so uthea st, to  a  lo w o f 840 feet m sl in the no rthwest. Gro und wa ter flo w d irec tio n is genera lly to  the 
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