Geology of Peoria and Tazewell Counties 
Geologic Framework 
Precambrian Era   Through several billion years of geologic time, the surrounding Tazewell and Peoria counties has undergone many changes (see the rock succession column, facing page).  The oldest rocks beneath the field trip area belong to the ancient Precambrian basement complex.  We know relatively little about these rocks and direct observations because they are not exposed at the surface anywhere in Illinois.  Only about 35 drill holes have reached deep enough for geologists to collect samples from Precambrian rocks.  From these samples, however, we know that these ancient rocks consist mostly of granitic and rhyolitic igneous, and possibly metamorphic, crystalline rocks formed about 1.5 to 1.0 billion years ago.  These rocks, which were deeply weathered and eroded when they were exposed at Earth’s surface until about 0.6 billion years ago, formed a landscape that was probably quite similar to that of the present-day Missouri Ozarks.  We have no rock record in Illinois for the long interval of weathering and erosion that lasted from the time the Precambrian rocks were formed until Cambrian sediments accumulated, but that interval is almost as long as the time from the beginning of the Cambrian to the present. 

Geologists seldom see Precambrian rocks in Illinois except as cuttings and cores from drill holes.  To determine some of the characteristics of the basement complex, they use various techniques, such as surface mapping of the measurements of Earth’s gravitational and magnetic fields, and seismic exploration.  The evidence indicates that in southernmost Illinois, near what is now the Kentucky-Illinois Fluorspar Mining District, rift valleys like those in east Africa, formed as movement of crustal plates (plate tectonics) began to rip apart the Precambrian North American continent.  These rift valleys in the midcontinent region are referred to as the Rough Creek Graben and the Reelfoot Rift (fig1). 

Paleozoic Era   Near the beginning of the Paleozoic Era about 570 million years ago, the rifting stopped and the hilly Precambrian landscape began to sink slowly on a broad, regional scale, allowing the invasion of a shallow sea from the south and southwest.  During the several hundred million years of the Paleozoic Era, the area that is now southern Illinois continued to accumulate sediments deposited in the shallow seas that repeatedly covered it.  The region continued to sink until at least 15,000 feet of sedimentary strata were deposited.  At times during the era, the seas withdrew and deposits were weathered and eroded.  As a result, there are some gaps in the sedimentary record in Illinois. 

In the field trip area, bedrock strata range from more than 520 million years (the Cambrian Period) to less than 290 million years old (The Pennsylvanian Period).  Pennsylvania-age bedrock strata consisting of shale, siltstone, sandstone, limestone, coal, and underclay were deposited as sediments in shallow seas and swamps between about 320 and 288 million years ago.  They are found immediately beneath a cover of glacial deposits in this area.  Some of these rocks are exposed in scattered roadcuts and steam cuts. 


	Figure 1  Location of some of the major structures in the Illinois Region.  (1) La Salle Anticlinorium, (2) Illinois Basin, (3) Ozark Dome, (4) Pascola Arch, (5) Nashville Dome, (6) Cincinnati Arch, (7) Rough Creek Graben- Reelfoot Rift, and (8) Wisconsin Arch. 


 

 Pennsylvanian strata increase in total thickness from less than 200 feet in western Tazewell County to more than 600 feet in the east.  (See Depositional History of the Pennsylvania Rocks for a more complete description of these rocks.) 

In Tazewell County, Paleozoic sedimentary strata range from about 4,400 feet thick in western Tazewell County to about 5,350 feet in the east. 

Structural and Depositional History 
As noted previously, midcontinent valleys (the Rough Creek Graben and the Reelfoot Rift) formed during Precambrian tectonic activity.  These valleys later filled with sand and gravel that was shed from the adjacent uplands and with limestone that formed in the shallow sea covering the area. 

During the Paleozoic Era, sediments accumulated in the seas that covered Illinois and adjacent states.  The shallow seas connected with the open ocean to the south during much of the Paleozoic, and the area of southern Illinois was an embayment.  The southern part of Illinois and adjacent parts of Indiana and Kentucky sank more rapidly than the areas to the north, allowing a greater thickness of sediment to accumulate.  Earth’s thick crust was periodically flexed and warped as stresses built up.  These worldwide movements caused changes in sea level that resulted in repeated invasions and withdrawals of the seas across the region.  Former sea floors were thus periodically exposed to erosion, which erased some sediments from the rock record. 

Many of the sedimentary units, called formations, have conformable contacts(that is, no significant interruption in deposition occurred between formations. In some instances, even though the composition and appearance of the rocks change significantly at the contact between the two formations, the fossils in the rocks and the relationships between the rocks at the contact indicate that deposition was virtually continuous.  In some places, however, the lower formation was at least partially eroded before deposition resumed.  Fossils and other evidence in the two formations indicate that there is a significant age difference between the lower unit and the overlying unit.  This type of contact is called an unconformity.  If the beds above and below are parallel, the unconformity is called a disconformity, if the lower beds have been tilted and eroded before the overlying beds were deposited, the contact is called an angular unconformity. 

Near the close of the Mississippian Period, gentle arching of the rocks in eastern Illinois initiated the development of the LaSalle Anticlinorium.  This is a complex structure having smaller structures such as domes, anticlines, and synclines superimposed on the broad upwarp of the anticlinorium.  Further gradual arching continued through the Pennsylvanian.  Because the youngest Pennsylvanian strata are absent from the area of the anticlinorium (either because they were not deposited or because they were eroded), we cannot know just when movement along the belt ceased(perhaps it was by the end of the Pennsylvanian or later during the Permian Period, near the close of the Paleozoic Era. 

During the Mesozoic Era, which followed the Paleozoic Era, the rise of the Pascola Arch (fig. 1) in southeastern Missouri and western Tennessee formed the Illinois Basin, closing off the embayment and separating it from the open sea to the south.  The Illinois Basin is a broad, subsided region covering much of Illinois, southwestern Indiana, and western Kentucky (fig. 1).  Development of the Pascola Arch, in conjunction with the earlier sinking of the deeper parts of the area to the north, gave the basin its present asymmetrical, spoon-shaped configuration.  The geologic map shows the distribution of the rock systems of the various geologic time periods as they would appear if all the glacial, windblown, and surface materials were removed. 

The Peoria area is in the north-central flank of the Illinois Basin in an area where very few large structural features have been identified.  The closest large scale structural feature is the Glasford Structure located in the southern portion of the Peoria County.  Several small scale anticlines and synclines with a general east-west orientation have been identified in Peoria County north of Glasford.  Because tilting of the bedrock layers took place several times during the Paleozoic Era, the dips of successive strata vary. 
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Figure 2  Stylized north-south section shows the structure of the Illinois Basin.  To show detail, the thickness of the sedimentary rocks has been greatly exaggerated and younger, unconsolidated surface deposits have been eliminated.  The oldest rocks are Precambrian (Pre-C) granites. They form a depression filled with layers of sedimentary rocks of various ages; Cambrian (C), Ordovician (O), Silurian (S), Devonian (D), Mississippian (M), Pennsylvanian (P), Cretaceous (K), and Tertiary (T).  Scale is approximate. 

Other evidence indicates that younger rocks of the latest Pennsylvanian and perhaps the Permian (the youngest rock systems of the Paleozoic) may have at one time covered the Tazewell County area.  It is possible that Mesozoic and Cenozoic (even younger) rocks could also have been present here.  Indirect evidence, based on the stage of development (rank) of coal deposits and the generation and maturation of petroleum from source rocks, indicates that perhaps as much as 1 ½ miles of latest Pennsylvanian and younger rocks once covered southern 

Illinois.  However, during the more than 240 million years since the Paleozoic Era (and before the onset of glaciation 1 to 2 million years ago), several thousands of feet of strata may have been eroded.  Nearly all traces of any post-Pennsylvanian bedrock that may have been present in Illinois were erased. 

During this extended period of erosion, deep valleys were carved into the gently tilted bedrock formations.  Later, the topographic relief was reduced by the repeated advances and melting back of continental glaciers that scoured and scraped the pre-glacial erosion surface.  The erosion affected all the formations exposed at the bedrock surface in Illinois.  The final melting of the glaciers left behind the non-lithified deposits in which our Modern Soil has developed. 
Glacial History   A brief general history of glaciation in North America and a description of the deposits commonly left by glaciers may be found in Pleistocene Glaciations in Illinois at the back of the guidebook 
Erosion that took place long before the glaciers advanced across the state left a network of deep valleys carved into the bedrock surface.  In the Pekin area, the ancient buried bedrock drainage network includes the Mahomet/Teays Valley, Mackinaw Valley, Wyoming Valley, Danvers Valley, and the ancestral Mississippi River Valley.  Because of the irregular bedrock surface and erosion, glacial drift is unevenly distributed across Tazewell County. 
During the Pleistocene Epoch, beginning about 1.6 million years ago, massive sheets of ice (called continental glaciers), thousands of feet thick, flowed southward from Canada.  The last of these glaciers melted from northeastern Illinois about 13,500 years before the present (B.P.).  During the Illinoian glacial stage, which began around 300,000 years B.P., North American continental glaciers reached their southernmost position slightly more than 200 miles south of here, in the northern part of Johnson County. 
Until recently, glaciologists assumed that these glaciers may have been a mile or more thick.  However, the maximum thickness of the ice may have been only about 2,000 feet in the Lake Michigan Basin about 700 feet across most of the Illinois land surface.  That conclusion was made using several lines of research evidence:  (1) the degree of consolidation and compaction of rock and soil materials that were overridden by the ice, (2) comparisons between the inferred geometry and configuration of the ancient ice masses and those of present-day glaciers and ice caps, (3) comparisons between the mechanics of ice-flow in modern-day glaciers and ice caps and those inferred from detailed studies of the ancient glacial deposits, and (4) the amount of rebound of the Lake Michigan Basin as the heavy mass of glacial ice (that had depressed the land beneath it) melted. 
The topography of the bedrock surface throughout much of Illinois is largely hidden from view by glacial deposits except along the major streams.  In many areas, the glacial drift is thick enough to completely mask the underlying bedrock surface.  Studies of mine shafts, water-well logs, and other drill-hole information in addition to scattered bedrock exposures in some stream valleys and roadcuts show that the present land surface of this region does not reflect the underlying bedrock surface.  The preglacial bedrock surface has been significantly modified by glacial processes.  Pekin lies near the western edge of the late Wisconsinan Shelbyville Moraine, the earliest moraine of the Woodfordian Substage that was formed about 22,000 B.P.  (See Pleistocene Glaciations in Illinois) 
Although Illinoian glaciers probably built morainic ridges similar to those of the later Wisconsinan glaciers, Illinoian moraines apparently were not so numerous and have been exposed to weathering and erosion for thousands of years longer than their younger Wisconsinan counterparts.  For these same reasons, Illinoian glacial features are not as conspicuous as the younger Wisconsinan features. 
Up to 15 feet of wind-blown silt, called Loess (pronounced “Luss”), mantles the glacial drift in Tazewell County.  The fine-grained dust reaches thicknesses close to 100 feet near the Mississippi River.  Soils in this area have developed in the loess and the underlying weathered silty, clayey Wisconsinan till. 
Fluvial History   Some time after deposition of the Pennsylvanian age strata, the entire central area of the United States was slowly lifted above sea level, and a drainage network of streams began to form.  The Teays system was a major river system that drained the western flank of the Appalachian Mountains in West Virginia and flowed westward across Ohio, Indiana, and into central Illinois.  The bedrock valley associated with the Teays system in Illinois is referred to as the Mahomet Valley.  The Mahomet Valley, in central Illinois, was joined by the Ancestral Mississippi River.  The Ancestral Mississippi River headed in Minnesota and followed the course of the modern Mississippi from its headwaters, to near Savanna, Illinois, then it flowed eastward to near Hennepin and then southward to join the Teays/Mahomet in Illinois southeast of Pekin in southeastern Tazewell County. The combined rivers flowed southwestward along what is now the lower Illinois River Valley. 
During the Pleistocene, the mid-continent region experienced several episodes of glaciations.  A variety of sediments nearly filled the Mahomet Valley.  It is of interest to note that most of the sediments filling the valley in the field trip area are sands and gravels.  These sands and gravels are the major aquifers for this area. 
As the most recent glacier advanced into the area from the north and east, meltwater streams carried tremendous amounts of sand and gravel into the area where the ancestral Mahomet Valley and ancestral Mississippi Valley merged.  This outwash was deposited as a large alluvial fan that spread westward from the position of the early Shelbyville and later LeRoy moraines. 
The last glacier advanced to Peoria and blocked the Ancestral Mississippi River Valley at its junction with the Mahomet Valley.  This produced a large lake that filled part of the Ancestral Mississippi River Valley until the lake overflowed and cut a new valley around the edge of the glacier.  This new valley is the Modern Illinois River Valley at Peoria. 
The overflow event released a spectacular flow of “energy” from the lake.  As the torrent from the overflow cut down through the Pennsylvania strata, coal and other bedrock materials were incorporated into the coarse sediments that choked the valley just below the point of release.  Some of the lake sediments (laminated clayey silts) that had accumulated in the blocked river valley were ripped from the lake floor and tumbled with sand and gravel to produce armored mud balls.  These armored mud balls were deposited in the coarse sediment.  There may have been several episodes of massive flooding as moraine dams between LaSalle and Lake Michigan were breached.  These large floods, collectively called the Kankakee Torrent, reworked the sediments and formed large sand and gravel bars that were oriented along the direction of stream flow. 
Wind reworked the finer sediments on the alluvial fan and the sand and gravel bars.  Much of the silt and clay was blown away to become part of the Richland Loess that forms a thin blanket over the most recent glacial tills to the east.  The sand was mobilized to form sand dunes.  This area is the type section for the Parkland Sand. 
The combined actions of the Illinois and Mackinaw rivers have cut away at the alluvial fan and the sand dunes.  This stream action produced three terrace levels.  The highest level is the Manito Terrace.  There are abundant sand dunes on the Manito Terrace.  The middle level is the Havana Terrace which has scattered, small sand dunes.  The lowest terrace is the Bath Terrace.  Sand dunes are not present on this terrace. 
The Mackinaw River has a cut a broad, shallow valley into the gravels.  The course of the Mackinaw River is typical of rivers cut into an alluvial fan in that the lower Mackinaw actually flows north (opposite to the direction of flow of the master stream) to join the Illinois River instead of directly to the west as is expected. 
Gemorphology 
Physiography   The southern Tazwell County is located at the junction between the Springfield Plain, the Galesburg Plain, and the Bloomington Ridged plain, all divisions of the Till Plains Section, Central Lowland Physiographic Province (fig. 11).  This area is covered with a variety of glacial landforms (fig. 12).  See also Pleistocene Glaciations in Illinois at the back of the guidebook. 
An extensive lowland called the “central Illinois peneplain” had been eroded prior to glaciation into the relatively weak rocks of Pennsylvanian age east and south of the present-day Illinois River.  Just before the advent of glaciation, an extensive system of bedrock valleys was deeply entrenched below the central lowland surface level.  The western part of the Tazewell County upland was eroded by the ancient Mississippi River.  The eastern part was eroded by ancient Mackinaw River and the
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Figure 11 Physiographic divisions of linoi.




  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Danvers River, and the southern part by the ancient Mahomet/Teays River.  As glaciation began, streams probably changed from erosion to aggradation, that is, their channels began to build up and fill in because the streams did not have sufficient volumes of water to carry and move the increased volumes of sediment.  To date there is no evidence that indicates the early fills in these preglacial valleys ever were completely flushed out of their channels by succeeding meltwater torrents. 
Drainage   In the Tazewell County, drainage is to the west towards the Illinois Driver.  Major tributaries to the Illinois River from the east include Farm Creek, Lick Creek, Lost Creek, and the Mackinaw River.  The major tributary to the Illinois from the Peoria County portion of the field trip area is Kickapoo Creek which flows from the west.  Most streams in the modern drainage system of the field trip area have medium to high gradients (bottom slopes) where they are actively eroding into the western sides of the Woodfordian moraines and streams have low gradients where they enter into the floodplain of the Illinois River.  The modern courses of the Illinois River and Kickapoo Creek follow preglacial bedrock valleys. 
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Figure 12 Block diagram showing relation of gacial and allovial deposits to landforms and bedrock surface (modifed from
Piskin and Bergsirom 1975).




Mineral Resources 
Mineral production   Of the 102 counties in Illinois, 98 reported mineral production during 1992, the last year for which complete records are available.  “Complete” may be somewhat a misnomer in that data on stone production are reported only for the odd-numbered years, and sand and gravel production data are reported only for the even-numbered years.  Furthermore, not all companies report their production figures and values to the U.S. Bureau of Mines.  Estimates for the total stone production for 1992 (actually 1991 production) are included in the total value given for mineral production.  The total value of all minerals extracted, processed, and manufactured in Illinois during 1992 was $2,894,300,000, 0.5% lower than the 1991 total.  Minerals extracted accounted for 90% of this total.  Coal continued to be the leading commodity, accounting for 64% of the total, followed by industrial and construction materials at 21.4% and oil at 14.2%.  The remaining 0.4% included metals, peat, and gemstones.  Illinois ranked 13th among the 31 oil-producing states in 1992 and 16th among the 50 states in total production of nonfuel minerals but continues to lead all other states in production of fluorspar, industrial sand, and tripoli. 
Tazewell County ranked 55th among all Illinois counties in 1992 on the basis of the value of all minerals extracted, processed, and manufactured.  The only economic minerals currently mined in Tazewell County are sands and gravels.  Although no coal mines are currently active, the Tazewell County cumulative coal production equals 17,633,802 tons, all from the Springfield Coal.  The Lakeside Coal Company, Lakeside Mine was the last active mine in Tazewell County; it closed in 1956. 
Groundwater   Groundwater is a mineral resource frequently overlooked in assessments of an area’s natural resource potential.  The availability of this mineral resource is essential for orderly economic and community development.  More than 48% of the state’s 11 million citizens and 97% of those who live in rural areas depend on groundwater for their water supply.  Groundwater is derived from underground formations called aquifers.  The water-yielding capacity on an aquifer can only be evaluated by constructing wells into it.  After construction, the wells are pumped to determine the quality and quantity of groundwater available for use. 
Because thick glacial deposits occur in this area, sand and gravel deposits are common throughout most of the county.  The bedrock valleys contain thick deposits of unconsolidated materials that include thick layers of sand and gravel.  These sand and gravel deposits yield vast amounts of water for industrial and municipal water supplies.
