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Introduction 

Landforms associated with the Scioto Lobe of the Laurentide Ice Sheet (LIS) in east central Ohio 
during the Last Glacial Maximum (LGM) reveal the processes, materials and environments of 
the glacier system. We reconstruct the paleogeography and glacial history to provide a model 
of changes at and near the ice margin on this glaciated section of the Appalachian Plateaus 
Province at 40°N. In eastern Licking County, kames, terraces, moraines, ice-marginal lake 
deposits and reversed drainage systems record the impact of the glacier at and beyond the 
terminus. Field stops will highlight glacial, glacifluvial, and glacilacustrine landforms and related 
materials (e.g. till, outwash gravel, lake sediments and peat deposits) as we seek to improve our 
understanding and visualization of the glacier system. 
 
As the ice disappeared, landforms continued to evolve and lake basins and kettles accumulated 
the record of a changing biosphere, one in which northern species of trees gave way to 
hardwoods and some Ice Age animals disappeared. Research on materials from the Burning 
Tree mastodon site (1989) in Licking County has provided new insight to the paleoenvironment, 
the mastodon diet, viability of bacteria, and our understanding of human occupation of Ohio 
13,000 years ago. After viewing a timeline of ancient cultures at the Great Circle Earthworks 
Museum in Heath, participants can explore the adjacent Newark Earthworks.  Built by the 
prehistoric Hopewell about 2000 years ago, the earthworks had ceremonial, social and 
astronomical functions and are the largest set of geometric earthen enclosures in the world.   
The Newark earthworks are evidence of the importance of the Newark area during the height 
of the Mound Builders culture in this area and are indicative of the large population and 
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advanced culture which developed on these fertile ice-margin areas.  The geometric mounds 
were a ceremonial ground as well as an accurate lunar calendar which was likely used for 
agricultural purposes. 
 
Glacial Geologic Setting of Ohio 

Central Ohio, Columbus and much of Licking County were repeatedly covered by ice during the 
Pleistocene.  Evidence exists in Ohio for three major advances, beginning with the Pre-Illinoian 
Stage more than 300 ka BP.  The only evidence for this advance preserved in Ohio is a small 
area in the southwest at Cincinnati.  Evidence for the Illinoian Stage (ca 70 ka BP) is well 
preserved in Licking County, as we will see on this field trip.  Wisconsinan deposits as young as 
10 ka BP are well displayed at the surface over much of Ohio and the relationship of the 
deposits of the Illinoian and Wisconsinan Stages are no where better seen than in Licking 
County.  Please see the appendices of this volume for a series of geologic maps produced by the 
Ohio Geological Survey (OGS) which illustrate the erosional and depositional history of the ice 
ages in Ohio. 

During the last Glacial Maximum (LGM) (18-24 ka BP) Columbus was covered by the Scioto Lobe 
of the LIS, which reached the western edge of the Appalachian Plateau to the east.  There it 
disrupted drainage, formed ice-marginal lakes, end moraines and ice-contact topography 
(kames and outwash terrace deposits).  The objective of this trip is to understand the 
development of the present landscape and the importance of the advance and retreat of the 
LGM.  We will also consider the relationship of the early man and the animals near the ice 
margin and how the Mound Builders (ancestors of Native Americans in this region) utilized the 
abundant natural resources of the area.  Today, the resources left behind by the glaciers 
provide important water and rock resources and are responsible for the fertile agricultural land 
that supports a robust agrarian economy throughout central Ohio. 

Pre-glacial Drainage and Post -glacial Rearrangement 

Prior to the onset of Pleistocene glaciation, a major river system drained most of Ohio, West 
Virginia and the central Appalachian Plateau (Figure 1).  This river, the Teays, entered Ohio at its 
southern margin and flowed north and west, exiting the state in Mercer County and continuing 
westward to join the Mississippi River.  Advance of the earliest stage of ice blocked the Teays 
River and many of its tributaries including the Newark River, and caused a major reorientation 
of the drainage of the Midwest.  A large lake was formed in southern Ohio, West Virginia and 
Kentucky which is called Lake Tight.  This lake covered 7000 square miles and was at least 900 
feet deep (Hansen, 1995).  When this lake overflowed a new system of drainage, the Ohio River 
and its tributaries was created.  Subsequent advances of ice (both Illinoian and Wisconsinan) 
further rearranged the drainage of regions large and small, with a net effect in Licking County 
and the Newark area of reversing the drainage and ultimately creating the Licking River 
network which today is tributary to the Muskingum River. 
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Figure 1.  Drainage patterns of the Midwest before and after the Pre-Illinoian glacier. Taken 
from Coffey, 1961.
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Field Trip to Central Licking County 

The IGS field trip will begin at Ohio State in Columbus, Stop A on the route map in Appendix A.  
Buses will proceed directly west past the airport and up onto the till plains of the western edge 
of the Appalachian Plateau to Granville, where lunch, map orientation and discussions will be 
held.  A map of the field trip route with stops is included as the first plate of the Appendices.  A 
turn by turn guide is also included with Appendix A. 

Stop B:  Wildwood Park, Granville 

Lunch and lecture.  After the ride from Ohio State, this stop will allow us to stretch our legs, 
enjoy a box lunch and get acquainted with the geology of Licking County.  The park is located 
above the Raccoon Creek buried-valley aquifer and is adjacent to the village well-field.  The 
well-field is developed in stratified outwash which has filled the pre-existing eroded bedrock 
valley to a depth of at least 200 ft at its center.  The ground water table near the center of the 
valley is about 20 ft below the surface, and the large production wells are screened at about 
100 ft.  Average production of the well-field is 850,000 gallons per day. 

We will follow Raccoon Creek upstream to Stop C, along the stream and between kames and 
kame terraces.  Raccoon Creek, a major tributary to the Licking River, occupies a flood plain 
within the wider buried-valley.  Terraces along Raccoon Valley Rd. are well developed and 
represent deposition by the much larger meltwater streams which flowed through the valley as 
the ice receded from the area. 

Stop C: Brookside Materials, Alexandria 

Brookside Materials is a small sand and gravel works which also sells locally produced and 
amended topsoil, and operates a large yard-waste recycling center and mulch production 
facility.  Alexandria Village sits on another broad kame terrace.  At the entrance to Brookside, a 
new borrow pit has been excavated to obtain sand and gravel for sale.  Exposures in the walls 
above the pond show a complex history of stratified deposition, erosion and local collapse of 
the terrace materials.  Excavations from the pond show good examples of Wisconsinan till. 

We will spend 20-30 minutes examining the variety of materials and structures exposed in the 
excavation walls.  Several trip leaders will be available for discussion and to answer questions. 

Please be very careful above the pond and do not get too close to the highwall. 

Upon departure from Brookside Materials we will travel across a series of till covered plains, 
ridges and modern stream valleys to reach the North Fork Licking River.  This larger stream 
flows southerly along what is today the eastern margin of the Scioto Lobe of the LIS.   The 
eastern side of the valley is covered by Illinoian Stage deposits which are, for the most part, 
deeply weathered.  The valley is underlain by thick deposits of stratified outwash of 
Wisconsinan age that is underlain at depth by a significant thickness of Illinoian till deposits.  
Today these gravels are an important source of sand and gravel resources and a significant 
groundwater aquifer. 
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Stop D:  Smoot Lake Kame and Kettle, St. Louisville 

Smoot Lake and the adjacent Torren’s Bog provide classic examples of kame and kettle 
topography associated with the rapid melting of the final Wisconsinan ice-advance. Appendix 2 
shows a map of these features derived from Forsyth, 1965. These features are located along 
Lake Fork, a relatively short, high gradient, deeply incised tributary along the western side of 
the North Fork of the Licking River. These features occur along the tributary near its confluence 
with the trunk stream. During the late Wisconsinan, a thick accumulation of ice occupied both 
the upland west of the North Fork Licking River Valley and the North Fork Licking River Valley 
itself. The southerly flowing streams provided a great conduit for meltwater and associated 
coarse valley train deposits were deposited along the North Fork of the Licking River. Along the 
margins of the valley, especially near the confluence of ice-choked tributaries, slower wastage 
of the ice resulted in some spectacular kame features interspersed with low kettles.  Smoot 
Lake and Torren’s Bog represent two great examples of ice-block melting that resulted in 
kettles and depressions which are surrounded by coarse, relatively steep-sided kames. 
Together, these features create a unique, scenic landscape that affects local land uses including 
agriculture, groundwater supplies, and aggregate resources. 

Stop E: Dog Hollow and Peat Moss Rd., St. Louisville 

Peat Moss Road is built upon a former tributary valley along the eastern flank of the North Fork 
Licking River Valley (see Appendix 2 for related glacial map).  This steep sided, high gradient, 
formerly southerly flowing tributary was blocked as the thick ice that accumulated in the North 
Fork Licking River pushed eastward into the tributary valleys, blocking them.  Within Dog 
Hollow the ice was actually flowing northward, uphill toward Peat Moss Rd.  Deposits include 
both thick till as well as some ice contact kames. Forsyth reported some evidence of Illinoian 
age kames in this area which would suggest similar events occurred during previous glaciations. 
These deposits served to dam the former south-flowing stream causing ponding which allowed 
a slow accumulation of fine-grained and organic materials. Eventually, as the ice melted and 
new drainage systems became established, the stream reversed direction and began flowing 
northeastward as it was captured by the headwaters of Rocky Creek. As the pond waters 
receded, the depression filled with rich organic materials creating thick peat and muck deposits. 

Stop F: Great Circle Earthworks State Memorial, Newark 

About half the group can visit the museum while the others tour the Great Circle.  All will 
have an opportunity to visit both the mound and the museum. 

Newark’s earthworks were built by the Hopewell people about 2000 years ago (see detailed 
map in Appendix 7).  They are considered to be the largest geometric earthwork enclosures in 
the world and are considered to be one of 70 wonders of the ancient world.  The major 
elements which remain today are the great circle and about 2 miles to the west is a large circle 
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with an interconnected octagonal mound.  The octagon (which we will not visit) is now 
preserved as a private golf course and country club.  It was originally built as a lunar 
observatory and its geometry aligns with the 18-year cycle of migration of the moonrise.  The 
great circle looks a bit like a fortress, but both mounds and several other interconnected 
structures were probably great ceremonial and social spaces.  In the museum you can learn 
much about these earthworks and the people who built them, as well as the broader Hopewell 
culture in the upper Mississippi Valley drainage basin. 

 

The Great Circle 
The Great Circle has the highest of the 
embankments at Newark. Based on 
survey, in this section of the "Newark 
Works," Whittlesey, Squier, and Davis 
(1837-47) reported nine feet high and 45 
feet wide at their base embankments 
surrounding the seven feet deep and 35 
feet wide ditch. They reported the 
entrance is emphasized with 16 foot high 
embankments above a 13 foot ditch. 

 

 

http://www.jqjacobs.net/archaeo/newark.html
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Stop G: Burning Tree Golf Course, Ridgely Tract Rd. 

This stop is a quick view of the locale of the Burning Tree mastodon, discovered during 
excavations for a new pond at the golf course.  The mastodon, one of the most complete 
specimens ever discovered in Ohio, was unearthed in 1989 from a former kettle or peat bog 
located on the margin of the local moraine which underlies most of Dawes Arboretum.  The 
animal had been killed and butchered by hunters about 13,500 years ago.  Bones were found in 
three bundles which had been weighted down and stored in the cool bog water for 
preservation.  However, the hunters never came back for their meat and the resultant skeleton 
was nearly complete when reassembled. 

Preserved with the skeleton were portions of the intestines of the mastodon which contained 
residual grasses and reeds that the animal had been eating before it was killed.  Remarkably, 
the intestine also contained living bacteria which microbiologists were able to revive and study.  
These bacteria had existed for more than 13,000 years.  The complete skeleton was sold to the 
Kanagawa Museum in Yokohama, Japan for more than $600,000 in 1993. 
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Stop H: Dawes Arboretum 

Dinner and a social gathering will be held at Dawes Arboretum in Jacksontown on SR 13 south 
of Newark.  The arboretum was founded by Beman and Bertie Dawes in 1929.  Beman Dawes 
was a prominent businessman locally and founded a petroleum refinery (Pure Oil) in Newark.  
His older brother was vice president of the United States under Calvin Coolidge. 

There are more than 15,000 living plants on the arboretum's grounds, and most are hardy in 
central Ohio. Of these plants, 4,500 are unique names (taxa).  Records kept for each plant 
include specific location, scientific and common names, origin and age. Soils of the arboretum 
are developed on ground moraines and recessional moraines deposited very close to the 
southeastern edge of the Wisconsinan Scioto lobe.  A sketch map of the surficial geology of the 
arboretum was mapped by Jane Forsythe (1980) and is included below.  Forsyth also was the 
author of the Licking County glacial geology map published by the ODNR (1966).  This mapping 
was part of her dissertation at The Ohio State University. 

We hope that you have enjoyed this excursion into the glaciated western margin of the 
Appalachian Plateau.  It has been our pleasure to share this beautiful area and its interesting 
history with you. 
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(From Forsyth, 1983) 

 

 

 



10 

 

References Cited 

Coffey, G.N. 1961. Major preglacial, Nebraskan and Kansan glacial Drainages in Ohio, Indiana 
and Kentucky.   Ohio J.  Sci., 61 (5), 295-313. 

 
Forsyth, J.L., 1966.  Glacial map of Licking County, Ohio. Ohio Geol. Survey Rpt. of Invest. 59. 
 
Forsyth, J.L.  1983. Glacial geology of the Dawes Arboretum, Licking County, Ohio. Ohio J.  Sci., 

83 (4), 155-160. 
 
Goldthwait, R.P., G.W. White and J. L. Forsyth. 1961. Glacial map of Ohio. U.S. Geol. Surv. Misc. 

Geol. Invest. Map 1-316. 
 
Hansen, M.  1995. The Teays River.  Geofacts No. 10, Ohio Department of Natural Resources, 

November, 1995. 
 

 

Appendices 

Appendix 1   Field trip route map and turn by turn guide 

Appendix 2 Selected portions of Glacial Geology of Licking County Map, Jane L. 
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APPENDIX 1  Field Trip Route Map and Turn by Turn Guide 

 

 

A map showing the route the bus will take during the field trip.  Note that the area for each 
stop is enlarged on the maps that follow this one. 
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Visualizing Changing Landscape Field Trip Route Description:  

A Turn by Turn Guide 

Mileage log begins at Wildwood Park, West Broadway, Granville, Ohio and ends at Dawes 
Arboretum, located on SR 13 south of Newark, Ohio. 

Route Starting Point     STOP A 

New Student Union, 1739 N High Street 

(About 40 minutes to Stop B)  

Miles: 

0.0  West on Broadway, Granville OH   STOP B 

0.4 Right onto Raccoon Valley Rd. 

4.2 Right onto SR 37 

4.8 Left into Brookside Materials     STOP C 

5.1  U turn 

5.4 Right onto SR 37 

5.5   Left onto Northridge Rd. 

8.6 Right onto Stone Quarry Rd. 

11.5 Right onto Loudon Street Rd. 

12.0 Straight onto Dry Creek Rd. 

13.3  Bear Left at stop 

14.4 Left onto SR 661 

14.7 Right onto Chatham Rd. 

18.8  Right onto SR 657 

19.0 Left onto St. Joseph Rd. 

20.5  Left onto SR 13 

20.9 Left onto Weaver Rd. 
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23.2 Straight onto Smoot Rd. (unmarked) 

23.7 Smoot Lake Kame and Kettle    STOP D 

24.0 Left onto SR 13 

24.5 Right onto Ginger Hill Rd. 

25.2 Cross unguarded rail road tracks 

27.2 Right onto Peat Moss Rd.     STOP E 

27.8 Right onto Dog Hollow Rd. 

29.3 L onto SR 13 

37.3 Right onto SR 79 

39.4 Right into Newark Earthworks State Memorial  STOP F 

39.5 Exit Right onto SR 13 

42.0 Canal Memorial on Left 

43.8 Left onto Ridgley tract Rd. 

45.3 Burning Tree Golf Course     STOP G 

47.5 Right onto Licking Trails Rd. 

48.2 Left onto US 40 

48.5 Left onto SR 13 

49.9 Left into Dawes Arboretum      STOP H - Final Stop and Dinner 

 Return to Columbus after dinner 
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APPENDIX 2  Selected Portions of Glacial Geology of Licking County Map, 
 Jane L. Forsythe, 1966  
(The map legend is located after map 4 in this section) 

 

Granville – Alexandria Area – Stops B and C on field trip. 
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St.  Louisville area – Stops D and E on field trip. 
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Newark area – note Hopewell Indian Mounds in center region of map – Stop F on field trip. 
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Jacksontown area – Stops G and H on field trip. 
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Legend for the previous four glacial maps in Appendix 2. 
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APPENDIX 3   Shaded Elevation Map of Ohio 
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APPENDIX 4   Glacial Map of Ohio 
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APPENDIX 5    Shaded Bedrock-Topography Map of Ohio 
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APPENDIX 6   Shaded Drift-Thickness Map of Ohio  

 



28 

 

 

 

 



29 

 

 

 

 



30 

 

APPENDIX 7  Map of the Newark Earthworks 

 


