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This field trip to Cuyahoga Valley National Park focuses on weathering, erosion, soils, fluvial 
and glacial landscape morphology, and surface processes within the context of underlying 
bedrock geology of Devonian, Mississippian, and Pennsylvanian age (Figure 1) and the 
Pleistocene glacial and surficial geology of northeastern Ohio. *Throughout the guide, there will 
be number questions and tasks for students to complete as an assignment to be graded by 
recording your thoughts and observations, answering specific questions, or simply taking notes 
in your field books during the field trip. 

 

Figure 1. Photographer: Brian Wilson http://www.cvps.org/gallery.htm 
 

The primary goals of this field trip are to: 
• Provide training in making observations about the landscape to interpret landscape 

history and surficial processes 
• Introduce you to properly maintaining a field book to document your observations 
• Provide experience in the interpretation of bedrock geologic maps, topographic maps, 

and glacial and surficial geologic maps as they relate to what you observe in the field 
• Increase understanding about the relationship between differential weathering, 

knickpoints, and waterfalls 
• Increase understanding regarding river channel incision, the formation of terraces, 

hillslope creep, hillslope erosion, river bank erosion and stability, and landslides through 
observations in the field 

• Provide experience making observations about soil profiles 
• Encourage creative thought regarding relative and absolute dating techniques and how 

they can be used to interpret landscape evolution 
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Field trip stops (described in further detail below): 
We will be visiting 5 primary stops (possibly 6) in Cuyahoga Valley National Park and 

surrounding Cleveland Metroparks at the Bedford Reservation. This guide involves two hikes 
approximately 1 mile each in length and two ~0.2 mile walks. 

 
Departure 
Stop 1 
Stop 2 

8:35 am 
9:15 - 9:30 AM 
10:45 - 11:00 AM 

Depart Case Western Reserve University 
Great Falls at Tinkers Creek at Viaduct Park 
Tinkers Creek at the Bedford Reservation 

Stop 3 11:15 – 12 pm Bridal Veil Falls 
“Stop” 4 12 – 12:30 pm Drive along Riverview Rd. 
Stop 5 12:30 – 2 pm Ritchie Ledges 
Stop 6 2:30 – 3:00 pm Brandywine Falls (if time allows) 
Return 3:00 pm – 4 pm Depart Cuyahoga Valley National Park 

 

Figure 2. Field trip route and Google Maps image of stop locations. The orange triangle 
indicates the location for the Riverview Road Stop #4. 
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STOP 1: 9:15 - 9:30 AM Great Falls at Tinkers Creek at Viaduct Park 

 
At this brief stop we will view the Great Falls at Tinkers Creek, which occurs at a 

knickpoint in underlying bedrock geology. As assigned in your recent lab you should 
determine what geologic group this knickpoint is located within. Refer to Figure 3 for details to 
answer the questions below. 

 
1. In doing so, differentiate the different rock formations in those groups to determine 

which two geologic units make up the contact for this knickpoint. 
• Which rock is the resistant rock that forms the waterfall? 
• Which rock is the less resistant rock, which is more easily eroded at the base 

of the waterfall? 
 

Figure 3. Stratigraphic column of 
units exposed in Cuyahoga Valley 
National Park. (Corbett & Manner, 
1988). See descriptions in the texts 
from a National Park inventory 
survey (National Park Sevice, 2012) 
that follows. 
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Below follows excerpts from Roadside Geology of Ohio (Camp, 2006) describing the primary 
rock types in the area. 
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Figure 4. Depiction of tropical plants in the area during the Pennsylvanian Period from Roadside 
Geology of Ohio (Camp, 2006).
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STOP 2: 10:00 -11:30 AM Tinkers Creek at the Bedford Reservation 

 
We will hike down the trail to Tinkers Creek starting at the Egbert Picnic area and 

walking Northeast along the Tinker Creek gorge. As we walk down the trail toward the creek, 
pay attention to the trees and what they may indicate about erosional processes and hillslope 
movement. Also investigate the gorge and the river incision through the landscape. When we 
reach the creek, we will discuss the following topics for which you need to engage, pay 
attention, and take the necessary notes in your field books. 

 
2. What observations can you make about hillslope movement? What indicators do you 
have for this? 

 
3. What geologic unit is the creek incised through here? 

 
4. Examine the cutbanks composed of bedrock, what observations can you make about 
differences and heterogeneity in color or weathering of the stratigraphy and bedrock? Do 
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you see a reflection of these contacts and differences in the channel bed and stream 
longitudinal profile (the topography of the stream as you move from up to down stream. 

 
5. Do you see clear indications of bank erosions? Name two absolute dating 
techniques you could use as a proxy for an estimate of bank erosion rate and how they 
would be applied? 

 
6. Examine the cleaned up soil profile along the river cutbank. Make a sketch of the 
profile with relative scale indicating potential contacts between horizons. Take photos of 
the profile as well. Label on your sketch tentative estimates of the depths and names of 
each horizon. Makes detailed notes about the texture of the soil as you are guided 
through the characterization process. 

 
STOP 3: 11:15 – 12 pm Bridal Veil Falls 

 

 
Creek. 

We will walk approximately 0.1 miles to Bridal Veil Falls on a tributary to Tinkers 
 

Figure 5. Geologic map of CVNP 
(National Park Sevice, 2012) 

 
7. What geologic group does this knickpoint 
fall within? Differentiate the different rock 
geologic formation(s) located at this 
waterfall. 
• Is there a more resistant rock that 
forms the waterfall? 
• Is there a less resistant rock, which 
is more easily eroded at the base of the 
waterfall? 

 
 
 

Stop 4 12 pm – 12:30 Riverview Road 
 

On our drive to Ritchie Ledges along Riverview Road, we will drive up onto a higher 
surface on the western side of the valley. 

 
8. What are potential geomorphic origins of this surface? What maximum age 
constraints can you place on this surface and why? What techniques could you use to 
determine the processes responsible for creating this surface… for estimating a minimum 
age for this surface? What precautions do you need to take in these inferences? 
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Figure 6. Surficial geology and glacial deposits in Cuyahoga County, Ohio. CVNP is located at 
the southern central portion of this figure along the Cuyahoga River Valley (Ford, 1987). 
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Figure 7. Glacial history and surficial geologic features in Cuyahoga county (Szabo, 1987) 

 

Figure 8. Cross section of surficial geology at the southern portion of cuyahoga county (Szabo, 
1987). 



Geomorphology EEPS 305/405 Field trip to Cuyahoga Valley National Park 

Fall 2019 Prof. Sutfin 11 of 13 

 

 

 

While on Riverview Road, you will be in the vicinity of many mapped landslides 
indicated in Figure 9. 

 
9. Can you see any evidence of these landslides across, up, or down the Cuyahoga 
Valley? What is this evidence; use descriptive language to describe the landscape 
characteristics that indicate potential landslide locations? 

 

 

 
Figure 9. Location of landslides in CVNP and methods of detection (Gorsevski et al., 2016) 
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Stop 5 Lunch and Ritchie Ledges 
Lunch between 12:30 & 1 pm. At 1 pm we will walk down the trail toward the ledges. 

Pay attention to the landscape and interaction between vegetation and geology (i.e., trees and 
bedrock outcrops), particularly as we descend the hillslope. What do you observe about erosion 
of the bedrock? What processes and types of weathering can you find evidence for or can you 
infer from the landscape? Take notes about this in your field book. You will be taken to two 
specific places at which you should address the following questions in your field book and make 
detailed sketches. 

 
10. Within the vicinity of the Icebox Bat Cave you will be shown a bedrock outcrop. Make a 
detailed sketch of the outcrop being sure to include a relative scale, depiction of different grain 
sizes, descriptions of stratigraphy and contacts between strata, and differences in color, sorting, 
roundness, size, and inferred process. Be sure to include a description of the honeycomb- 
textured rock surfaces. Write an explanation for the formations you see inferring the processes 
that occurred to form these features. In other words, describe the depositional processes and 
how this is a depositional landscape feature. 

 
11. You will be led to another area, and shown a separate feature composed of similar lithology. 
What processes might explain why this feature is currently where it is… e.g., Why is it detached 
from the primary feature? 

 
12. What geologic formation is Ritchie Ledges composed of? How old is this formation? Have 
you seen this formation elsewhere in the park on the field trip? Why do you think it is present 
here? 

 
13. Using your knowledge of the local geologic groups and formations, explain how Ritchie 
Ledges is also an erosional feature? What label might a geomorphologist give this landscape 
feature? 

 

Figure 10. Location of Ritchie Ledges and bedrock geology of the area (National Park Sevice, 
2012). 

 
Stop 6 Brandywine Falls 

 
Time permitting, we may stop briefly at Brandywine Falls. Notes which geologic 

formation this waterfall occurs in and a specific inference about the lithology at this point. 
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Figure 11. Glacial and surficial geology map of the northeastern OH (White, 1982) 
 
 

Additional questions about the overall area to be addressed in your field book: 
 

14. We have viewed bedrock geology from the Devonian, Mississippian, and Pennsylvanian 
periods overlain by glacial and surficial geology visible on geologic maps and in the field. 

• What geologic periods do these formations and deposits fall within? 
• What geologic periods fall between those you have just listed and how long (how many 

years) is this gap in the geologic record? 
• Explain why we might have this gap in the geologic record. 


