CENOZOIC GEOLOGY ILLINOIS

THe CeNozolc ERA/ OFTEN REFERRED TO AS THE “AGE OF MAMMALS/” REPRESENTS THE MOST RECENT GEOLOGICAL PERIOD AND
HAS LEFT AN INDELIBLE MARK ON THE LANDSCAPE AND GEOLOGICAL HISTORY OF ILLINOIS. UNDERSTANDING CENOZOIC GEOLOGY
IN ILLINOIS IS CRUCIAL FOR APPRECIATING THE EVOLUTION OF ITS TOPOGRAPHY, ITS RICH FOSSIL RECORD, AND THE RESOURCES
THAT HAVE SHAPED THE STATE'S DEVELOPMENT. THIS ERA, SPANNING FROM APPROXIMATELY 66 MILLION YEARS AGO TO THE
PRESENT, WITNESSED DRAMATIC SHIFTS IN CLIMATE, THE RISE AND FALL OF ANCIENT ECOSYSTEMS, AND THE DEPOSITION OF THICK
LAYERS OF SEDIMENT THAT NOW FORM THE FOUNDATION OF MUCH OF THE STATE'S TERRAIN. THIS COMPREHENSIVE EXPLORATION
DELVES INTO THE QUATERNARY GLACIATION, THE CENOZOIC SEDIMENTARY RECORD, AND THE SIGNIFICANT FOSSIL DISCOVERIES
WITHIN |LLINOIS, OFFERING A DETAILED LOOK AT THIS DYNAMIC GEOLOGICAL EPOCH.
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THE QUATERNARY GLACIATION OF ILLINOIS

THE QUATERNARY PERIOD, THE MOST RECENT EPOCH OF THE Cenozolc ERA, PROFOUNDLY SHAPED THE GEOLOGY OF |LLINOIS.
THIS ERA IS CHARACTERIZED BY REPEATED CYCLES OF GLACIATION AND INTERGLACIAL PERIODS, OFTEN REFERRED TO AS ICE AGES.
IMMENSE ICE SHEETS, ORIGINATING IN CANADA, REPEATEDLY ADVANCED SOUTHWARD, COVERING VAST PORTIONS OF NoRTH
AMERICA, INCLUDING ALL OF ILLINOIS. THESE GLACIAL EPISODES WERE NOT SINGULAR EVENTS BUT RATHER A SERIES OF DISTINCT
ADVANCES AND RETREATS, EACH LEAVING ITS UNIQUE GEOLOGICAL SIGNATURE ON THE STATE'S LANDSCAPE. THE SHEER POWER
OF THESE CONTINENTAL GLACIERS WAS INSTRUMENTAL IN SCULPTING THE TOPOGRAPHY WE OBSERVE TODAY, CARVING OUT
VALLEYS, DEPOSITING VAST QUANTITIES OF SEDIMENT, AND FUNDAMENTALLY ALTERING DRAINAGE PATTERNS.

MaJor GLACIAL EPiISoDES AND THEIR IMPACT

[LLINOIS HAS BEEN SUBJECTED TO SEVERAL MAJOR GLACIAL ADVANCES THROUGHOUT THE QUATERNARY. THE EARLIEST
SIGNIFICANT GLACIATION IN ILLINOIS IS ATTRIBUTED TO THE NEBRASKAN GLACIATION, THOUGH EVIDENCE FOR THIS IS LESS
DISTINCT DUE TO SUBSEQUENT EROSIONAL AND DEPOSITIONAL PROCESSES. MORE PROMINENT ARE THE KANSAN, [LLINOIAN, AND
W/ ISCONSINAN GLACIATIONS. THE KANSAN GLACIATION, OCCURRING ROUGHLY 600,000 1o 500,000 YEARS AGO, COVERED
MUCH OF THE STATE, LEAVING BEHIND THICK TILL DEPOSITS. THE ILLINOIAN GLACIATION, DATING TO APPROXIMATELY 300,000
To 130,000 YEARS AGO, WAS THE MOST EXTENSIVE, COVERING NEARLY ALL OF ILLINOIS. THE MOST RECENT, THE
\X/ISCONSINAN GLACIATION, BEGAN AROUND 75,000 YEARS AGO AND ITS ICE SHEETS ADVANCED INTO NORTHERN AND CENTRAL
ILLINOIS AT VARIOUS TIMES. THE LAST GLACIAL MAXIMUM IN ILLINOIS OCCURRED APPROXIMATELY 20,000 YEARS AGO, WITH
THE ICE RETREATING FROM THE STATE AROUND 14,000 YEARS AGO. EACH GLACIAL EPISODE BROUGHT WITH IT DIFFERENT ICE
DYNAMICS, SEDIMENT LOADS, AND MELTWATER BEHAVIORS, RESULTING IN A COMPLEX MOSAIC OF GLACIAL FEATURES ACROSS
THE STATE.

FEATURES LEFT BY GLACIAL ACTIVITY

THE LEGACY OF GLACIATION IN |LLINOIS IS EVIDENT IN NUMEROUS LANDFORMS AND GEOLOGICAL DEPOSITS. GLACIAL TILL, A



UNSORTED MIXTURE OF CLAY, SILT, SAND, GRAVEL, AND BOULDERS DEPOSITED DIRECTLY BY ICE, IS A UBIQUITOUS FEATURE.
DIFFERENT TILLS, CORRESPONDING TO DIFFERENT GLACIAL EPISODES AND SOURCE AREAS, CAN BE IDENTIFIED BASED ON THEIR
COLOR, TEXTURE, AND PEBBLE CONTENT. MORAINES, WHICH ARE RIDGES OF TILL DEPOSITED AT THE EDGE OF A GLACIER, ARE
PROMINENT FEATURES MARKING THE FARTHEST EXTENT OF GLACIAL ADVANCES. ILLINOIS IS CHARACTERIZED BY VARIOUS TYPES
OF MORAINES, INCLUDING END MORAINES, GROUND MORAINES (ALSO KNOWN AS TILL PLAINS), AND RECESSIONAL MORAINES.
GLACIAL OUTWASH, SAND AND GRAVEL DEPOSITED BY MELTWATER STREAMS FLOWING FROM THE GLACIERS, FORMS IMPORTANT
AQUIFER SYSTEMS AND SAND AND GRAVEL DEPOSITS. KETTLE LAKES, FORMED BY THE MELTING OF BURIED ICE BLOCKS, AND
ESKERS, SINUOUS RIDGES OF SAND AND GRAVEL DEPOSITED BY STREAMS FLOWING WITHIN OR BENEATH THE ICE, ARE ALSO FOUND
THOUGH THEY ARE LESS COMMON THAN TILL DEPOSITS AND MORAINES. THE EROSIONAL POWER OF GLACIERS ALSO PLAYED A
ROLE, ALTHOUGH DEPOSITION IS THE DOMINANT GLACIAL GEOMORPHIC PROCESS IN [LLINOIS. PRE-GLACIAL RIVER VALLEYS WERE
OFTEN \WIDENED AND DEEPENED BY GLACIAL ICE, AND SOME WERE EVEN COMPLETELY BURIED BY TILL.

’

CeNozolC SEDIMENTARY DEPOSITS IN ILLINOIS

BEYOND THE DIRECT EFFECTS OF GLACIATION, THE CeNozolc ERA IN [LLINOIS IS MARKED BY SIGNIFICANT DEPOSITION OF
SEDIMENTARY MATERIALS, BOTH FROM OLDER CENOZOIC TIMES AND FROM THE MORE RECENT QUATERNARY PERIOD. THESE
DEPOSITS PROVIDE CRUCIAL INSIGHTS INTO THE ENVIRONMENTAL CONDITIONS AND GEOLOGICAL PROCESSES THAT PREVAILED,
AND THEY FORM THE PARENT MATERIAL FOR MUCH OF THE STATE'S FERTILE SOILS. UNDERSTANDING THESE LAYERED RECORDS IS
KEY TO DECIPHERING THE GEOLOGICAL NARRATIVE OF ILLINOIS.

PALEOGENE AND NEOGENE SEDIMENTS

WHILE THE PALEOZOIC ERA IS FAMOUSLY REPRESENTED BY ILLINOIS'S EXTENSIVE COAL AND OIL-BEARING SEDIMENTARY ROCKS,
THE EARLIER CENOZOIC PERIODS, PALEOGENE AND NEOGENE, ARE LESS EXTENSIVELY REPRESENTED BY BEDROCK EXPOSURES IN THE
STATE. HO\X/EVER, REMNANTS OF THESE OLDER CENOZOIC DEPOSITS DO EXIST, PARTICULARLY IN THE SOUTHERN PARTS OF
[LLINOIS. THESE SEDIMENTS OFTEN CONSIST OF SANDSTONES, SHALES, AND LIGNITIC COALS THAT WERE DEPOSITED IN FLUVIAL
(RIVER) AND DELTAIC ENVIRONMENTS. THESE DEPOSITS ARE OFTEN BURIED BENEATH YOUNGER GLACIAL MATERIALS AND ARE MORE
COMMONLY ENCOUNTERED IN SUBSURFACE GEOLOGICAL EXPLORATION. THEY REPRESENT A DIFFERENT DEPOSITIONAL REGIME THAN
THE MARINE ENVIRONMENTS THAT DOMINATED MUCH OF THE PALEOZOIC, INDICATING A SHIFT IN THE REGIONAL PALEOGEOGRAPHY
AND TECTONIC SETTING.

QUATERNARY SEDIMENTS: LOESS AND ALLUVIUM

THE MOST PROMINENT AND WIDESPREAD SEDIMENTARY DEPOSITS OF CENOZOIC AGE IN ILLINOIS ARE THOSE OF THE QUATERNARY
PERIOD, DIRECTLY ASSOCIATED WITH GLACIATION AND ITS AFTERMATH. LOESS, A \WIND-DEPOSITED SILT, IS A PARTICULARLY
SIGNIFICANT COMPONENT. DURING GLACIAL PERIODS, VAST OUTWASH PLAINS WERE EXPOSED, AND PREVAILING WINDS PICKED UP
FINE GLACIAL SEDIMENT AND TRANSPORTED IT ACROSS THE LANDSCAPE. THIS RESULTED IN THE DEPOSITION OF THICK BLANKETS
OF LOESS, ESPECIALLY ON THE UPLANDS TO THE WEST OF MAJOR RIVER VALLEYS, WHICH SERVED AS SOURCES OF SEDIMENT.
THE THICKNESS AND COMPOSITION OF LOESS DEPOSITS CAN VARY, PROVIDING A RECORD OF MULTIPLE DEPOSITIONAL EVENTS.
ALLUVIUM, CONSISTING OF SAND, GRAVEL, AND SILT DEPOSITED BY RIVERS, IS FOUND IN FLOODPLAINS AND ALONG RIVER
CHANNELS. MODERN RIVERS CONTINUE TO DEPOSIT ALLUVIUM, MAKING THESE DEPOSITS GEOLOGICALLY VERY YOUNG AND
DYNAMIC. THESE QUATERNARY DEPOSITS ARE CRUCIAL FOR AGRICULTURE, PROVIDING FERTILE SOILS, AND ALSO FORM
IMPORTANT GROUNDW ATER RESOURCES.

SIGNIFICANT CeNozolc FossiL DISCOVERIES IN ILLINOIS

THe Cenozolc ERA, PARTICULARLY THE LATER STAGES, HAS YIELDED IMPORTANT FOSSIL DISCOVERIES IN |LLINO|S, OFFERING
GLIMPSES INTO THE ANCIENT LIFE THAT INHABITED THE REGION. W/HILE ILLINOIS IS MORE RENOWNED FOR ITS PALEOZOIC MARINE



FOSSILS, Cenozolc FOSSILS, PRIMARILY MAMMALS AND PLANTS, PROVIDE CRITICAL INFORMATION ABOUT THE EVOLVING
ECOSYSTEMS AND PALEOCLIMATES OF THE “AGE OF MAMMALS.” THESE FINDS HELP PALEONTOLOGISTS RECONSTRUCT PAST
ENVIRONMENTS AND TRACK EVOLUTIONARY LINEAGES.

MAMMALIAN FossILS

MAMMALIAN FOSSILS FROM THE CENOZOIC OF ILLINOIS ARE PREDOMINANTLY FOUND WITHIN QUATERNARY DEPOSITS,
PARTICULARLY IN ASSOCIATION WITH ANCIENT RIVER SYSTEMS AND GLACIAL DEPOSITS. THESE DISCOVERIES INCLUDE REMAINS
OF MEGAFAUNA THAT ROAMED THE LANDSCAPE DURING THE PLEISTOCENE EPOCH. EXAMPLES INCLUDE FOSSILS OF MAMMOTHS,
MASTODONS, GROUND SLOTHS, ANCIENT HORSES, BISON, AND DIRE WOLVES. THESE FINDS ARE OFTEN UNEARTHED DURING
CONSTRUCTION PROJECTS, AGRICULTURAL ACTIVITIES, OR PALEONTOLOGICAL EXCAVATIONS. THE LOCATION AND TYPE OF
MAMMALIAN FOSSILS CAN INDICATE THE PALEOENVIRONMENT PRESENT AT THE TIME OF DEPOSITION, SUCH AS OPEN GRASSLANDS,
\WOODLANDS, OR RIVERINE HABITATS. STUDYING THESE FOSSILS HELPS US UNDERSTAND THE BIODIVERSITY AND ECOLOGICAL
DYNAMICS OF |LLINOIS DURING THE ICE AGES AND THE SUBSEQUENT WARMER INTERGLACIAL PERIODS.

PALEOBOTANICAL REMAINS

PALEOBOTANICAL DISCOVERIES FROM THE CENOZOIC OF ILLINOIS ARE ALSO SIGNIFICANT, PROVIDING EVIDENCE OF ANCIENT
PLANT LIFE. WHILE LESS COMMON THAN MAMMALIAN FOSSILS, FOSSILIZED PLANT MATERIAL, INCLUDING SEEDS, LEAVES, AND
POLLEN, CAN BE FOUND IN VARIOUS CENOZOIC SEDIMENTS. THESE REMAINS OFFER CRUCIAL DATA FOR RECONSTRUCTING PAST
VEGETATION TYPES, CLIMATE CONDITIONS, AND THE OVERALL ECOSYSTEM. For INSTANCE, POLLEN ANALYSIS FROM PEAT BOGS
OR ANCIENT LAKE SEDIMENTS CAN REVEAL CHANGES IN DOMINANT PLANT SPECIES OVER TIME, INDICATING SHIFTS IN TEMPERATURE
AND MOISTURE REGIMES. FOSSILS FROM OLDER CENOZOIC DEPOSITS, THOUGH RARER, CAN PROVIDE INSIGHTS INTO THE
TRANSITION FROM MESOZOIC FLORA TO THE PLANT COMMUNITIES OF THE CENOZOIC. THESE PALEOBOTANICAL RECORDS ARE
ESSENTIAL FOR UNDERSTANDING LONG-TERM ENVIRONMENTAL CHANGE AND ITS IMPACT ON ILLINOIS’S FLORA.

THe CENOZOIC ERA IN ILLINOIS IS A TESTAMENT TO THE DYNAMIC NATURE OF EARTH’S HISTORY. FROM THE IMMENSE POWER OF
CONTINENTAL GLACIERS RESHAPING THE LAND TO THE DEPOSITION OF FINE SILTS AND THE REMAINS OF ANCIENT LIFE, THIS PERIOD
HAS LEFT AN ENDURING AND MULTIFACETED GEOLOGICAL LEGACY. THE ONGOING STUDY OF ILLINOIS'S CENOZOIC GEOLOGY
CONTINUES TO UNVEIL NEW INSIGHTS INTO THE PROCESSES THAT HAVE SHAPED THIS REGION AND THE RICH HISTORY IT HOLDS
BENEATH ITS SURFACE, INFORMING OUR UNDERSTANDING OF RESOURCE MANAGEMENT, HAZARD ASSESSMENT, AND THE EVOLUTION
OF LIFE ITSELF.

FAQ

Q: WHAT ARE THE MAIN GEOLOGICAL PERIODS THAT MAKE UP THE CENOZOIC ERA IN
ILLINOIS?

A: THE MAIN GEOLOGICAL PERIODS OF THE CENOZOIC ERA IN ILLINOIS THAT ARE GEOLOGICALLY SIGNIFICANT ARE THE
QUATERNARY PERIOD/ WHICH INCLUDES THE PLEISTOCENE AND HOLOCENE EPOCHS, AND REMNANTS OF THE EARLIER P ALEOGENE
AND NEOGENE PERIODS. THE QUATERNARY IS PARTICULARLY IMPORTANT DUE TO ITS EXTENSIVE GLACIATION.

Q: WHAT IS LOESS AND HOW IS IT RELATED TO CENOZOIC GEOLOGY IN |LLINOIS?

A: LOESS IS A WIND-DEPOSITED SEDIMENT COMPOSED PRIMARILY OF FINE SILT. |T IS A SIGNIFICANT QUATERNARY DEPOSIT IN
|LLINOIS, FORMED WHEN WINDS PICKED UP GLACIAL SEDIMENT FROM OUTWASH PLAINS AND DEPOSITED IT ACROSS THE
LANDSCAPE. THIS PROCESS OCCURRED REPEATEDLY DURING THE QUATERNARY GLACIATION.



Q: CAN YOU NAME SOME SIGNIFICANT ANIMAL FOSSILS FOUND IN ILLINOIS FROM THE
Cenozolic ErA?

A: YES/ SIGNIFICANT CENOZOIC ANIMAL FOSSILS FOUND IN |LLINOIS INCLUDE REMAINS OF MAMMOTHS, MASTODONS, GROUND
SLOTHS, ANCIENT HORSES, BISON, AND DIRE WOLVES, PRIMARILY FROM THE PLEISTOCENE EPOCH.

Q: How DID THE GLACIERS OF THE CENOZOIC ERA IMPACT THE TOPOGRAPHY OF
ILLINOIS?

A: THE GLACIERS OF THE CENOZOIC ERA, PARTICULARLY DURING THE QUATERNARY, PROFOUNDLY IMPACTED ILLINOIS'S
TOPOGRAPHY BY DEPOSITING VAST AMOUNTS OF TILL, SHAPING MORAINES, CARVING VALLEYS, AND CREATING OUTWASH
PLAINS AND FEATURES LIKE KAMES AND KETTLES.

Q: ARE THERE ANY ECONOMIC RESOURCES IN |LLINOIS THAT ARE DERIVED FROM
CeNozoIC DEPOSITS?

A: YES/ MANY ECONOMIC RESOURCES ARE DERIVED FROM CENOZOIC DEPOSITS IN ILLINOIS. THESE INCLUDE SAND AND GRAVEL
FROM OUTWASH PLAINS, WHICH ARE IMPORTANT CONSTRUCTION MATERIALS. FURTHERMORE, THE THICK LOESS DEPOSITS
CONTRIBUTE TO SOME OF THE MOST FERTILE AGRICULTURAL SOILS IN THE WORLD.

Q: WHAT IS THE APPROXIMATE AGE RANGE OF THE CENOZOIC ERA AS IT PERTAINS TO
ILLINOIS GEOLOGY?

A: THe CenozolcC ERA IN ILLINOIS SPANS FROM APPROXIMATELY 6O MILLION YEARS AGO TO THE PRESENT. THE MOST
IMPACTFUL GEOLOGICAL EVENTS, LIKE GLACIATION, OCCURRED WITHIN THE LATER QUATERNARY PART OF THIS ERA, WITHIN THE
LAST 2.6 MILLION YEARS.

Q: How Do GEOLOGISTS STUDY THE CENOZOIC SEDIMENTARY DEPOSITS IN ILLINOIS?

A: GEOLOGISTS sTUDY CENOZOIC SEDIMENTARY DEPOSITS THROUGH FIELD OBSERVATIONS, DRILLING AND SUBSURFACE
ANALYSIS, LABORATORY TESTING OF SEDIMENT SAMPLES (E‘G., GRAIN SIZE ANALYSIS, DATING METHODS), AND THE
INTERPRETATION OF GEOLOGICAL MAPS AND CROSS-SECTIONS. PALEONTOLOGICAL ANALYSIS OF FOSSILS WITHIN THESE
DEPOSITS IS ALSO CRUCIAL.
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