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Introduction 
 

Pennsylvanian bedrock southeast of Kansas City consists of cyclic successions of limestones, 

shales, claystones, and sandstones, known as midcontinent cyclothems (Wanless and Shepard, 

1936; Heckel, 1984, 1986), deposited in marine to coastal to terrestrial environments during 

repeated marine transgressions (i.e., sea level rise) and regressions (i.e., sea level fall). Other 

constituent rock types, including conglomerates and coals, are interspersed within these 

successions. As seawater transgressed, terrestrial deposits were overlain with transitional 

deposits that were then overlain by marine deposits, and the opposite occurred during marine 

regressions. Lateral discontinuity of coastal environments is also preserved in the bedrock 

record, reflecting depositional environments such as deltas and fluvial channels. Mapping 

Pennsylvanian bedrock, therefore, presents unique challenges because many of the units are very 

thin, lack lateral continuity, weather easily, and can be mistaken for similar units in other 

cyclothems. Additionally, some cyclothems do not represent complete cycles of transgression 

and regression, and therefore present an atypical sequence of rock types. A further challenge 

comes with identifying and defining structural features, such as low-amplitude folds and 

associated faults, often observed while mapping these units.  

 

Generations of geologists at the Missouri Geological Survey (MGS) have laid a strong 

foundation in Pennsylvanian bedrock mapping, spending hours studying drill cores and covering 

thousands of miles on foot to describe outcrops in the field. MGS has archived the body of work 

conducted by these earlier geologists, which has become a valuable resource for current mapping 

projects. One of the most comprehensive of these resources for Pennsylvanian strata is 

“Paleozoic succession in Missouri part 5: Pennsylvanian Subsystem of Carboniferous System” 

by Gentile and Thompson (2004). This reference includes information on nomenclature changes 

of the lithostratigraphic units through time, locations of type sections and reference sections, and 

descriptions of typical characteristics of the units. A stratigraphic section for generalized 

Pennsylvanian strata in Missouri was published alongside this document, and the portion of that 

section that will be viewed during this field trip is provided in Figure 2. In addition, MGS 

archives include many reconnaissance field maps, field notebooks, borehole logs, measured 

sections, etc, that are invaluable references for current mappers. Geophysical tools have become 

an important supplement to these resources, especially in areas of thick surficial cover.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 2. Truncated stratigraphic column for the Pennsylvanian Stratigraphy of Missouri (Gentile and Thompson, 2004). 



The bedrock mapping showcased on this field trip was conducted as part of an ongoing, 

multiyear project to map the corridor along Interstate 70 from St. Louis to Kansas City, which 

will come to completion in 2025. Statewide geologic mapping coverage exists at a scale of 

1:500,000 but current mapping is much higher in resolution, at a scale of 1:24,000, and does not 

include surficial materials. Generally, within the Kansas City area, each mapper produces 

bedrock geologic maps of two 7.5′ quadrangles per year, at a scale of 1:24,000, and those 

products are then compiled into a 1:100,000-scale map of a larger 30′ x 60′ quadrangle. 

Standards have been established for data distribution required at different scales, which includes 

field mapping of outcrops, well log interpretation, incorporation of mine and quarry data, etc. 

Coverage at these higher resolutions is increasing, but there is still much work to be done. The 

improvement in resolution from 1:500,000- to 1:24,000-scale is demonstrated in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  Figure 3. 1:500,000-scale geologic map (left) compared to 1:24,000-scale bedrock geologic map (right) of the same area. 
 

Project proposals are driven and supported by a State Mapping Advisory Committee that 

includes stakeholders from industry, academia, government, etc. This group meets once a year to 

review past projects, consider factors such as planned expansion of transportation corridors and 

population growth, among others, and to vote on future mapping priorities. All of the work 



included in this field trip guide was partially funded by the United States Geological Survey 

(USGS), National Cooperative Geologic Mapping Program (NCGMP) STATEMAP component, 

and these funds are matched by the state of Missouri. Additional mapping is being completed at 

the survey by other teams through various state and national programs, including the USGS 

Earth Mapping Resources Initiative (Earth MRI). 

 

The outcrops featured in this field trip are excellent exposures of the typical successions of 

conformable strata in the section of Pennsylvanian bedrock that occurs southeast of Kansas City, 

along with some notable unconformable channel sands. Many of these units have been important 

resources for Missouri communities, both historically and currently. Most of these outcrops are 

accessible in public access areas or easements, and those on private property are identified in the 

text. The figures presented for each of the stops come from bedrock geologic maps published by 

members of the Geologic Mapping Unit at MGS, which are referenced throughout the 

guidebook. These maps can be accessed on the MGS Map Index, and associated digital 

coverages can be viewed on GeoSTRAT, a public Geographic Information System (GIS) 

repository for the electronic data housed at MGS, including bedrock geologic map coverages, 

borehole data, and many other topics of geologic interest.  

 

Now let’s go look at some rocks. We’re looking forward to sharing some of our favorite 

Pennsylvanian outcrops and hope you enjoy them as much as we do. 

 
 
Geologic Mapping Unit  
Geologic Resources Section  
Geological Survey Program  
Missouri Geological Survey  
Department of Natural Resources 
 
   
 



Field Trip #1 

Friday October 11, 2024 
Base Pennsylvanian Subsystem through 

Fort Scott Subgroup of the Marmaton Group, and 
Weldon River Sandstone Member of the Pleasanton Group 

(Johnson and Pettis counties) 

Geologic Mapping Unit 
Missouri Department of Natural Resources 

Missouri Geological Survey 
Rolla, MO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Map showing four stops for Field Trip #1. Field trip route begins and ends at Quality Inn in Warrensburg. 



Stop #1: Graydon Conglomerate (Pennsylvanian Subsystem) resting on 
Burlington Limestone (Mississippian Subsystem) in the Hughesville 7.5′ 
quadrangle, Pettis County (38.7741421°N, 93.3348347°W) 
Recent mapping of the Hughesville 7.5′ quadrangle conducted by Jeffrey Crews with partial 
funding under STATEMAP award number G18CS00293, 2018. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Crews, J. (2019). 
 
Notes: outcrop is in the bank of a creek just above water level. Muck boots or other waterproof 
footwear are recommended for closer access to outcrop. 
 
Mileage 0.0: Starting point for the field trip. Meet in front parking lot of Quality Inn at 626 East 
Russell Ave, Warrensburg, MO, 64093. Turn right out of parking lot onto East Russell Avenue 
and proceed to intersection of East Russell Avenue and PCA Road. Turn right onto PCA Road 
and procced to intersection of PCA Road and East Young Avenue/US Route 50 Business. Turn 
left onto East Young Avenue/US Route 50 Business and proceed to intersection of East Young 
Avenue/US Route 50 Business and US Route 50. Turn right onto US Route 50 and proceed east 
for 20.5 miles to intersection of US Route 50 and State Route T. Turn left onto State Route T and 
proceed north for 2 miles to intersection of State Route T and Richey Road. Turn left onto 
Richey Road.  
 
Mileage 23.1: Stop #1, Graydon Conglomerate (base of Pennsylvanian Subsystem at this 
location) along bank of Little Muddy Creek, lying unconformably on Burlington Limestone (top 
of Mississippian Subsystem at this location). NOTE: Richey Road is a privately owned road 
and landowner permission was obtained for access to this stop. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Map of field trip route from starting point to Stop #1 (Google Maps). 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Annotated photograph of outcrop at Stop #1 (photograph by R. Daniels). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Stratigraphic column 
for Hughesville 7.5′ quadrangle.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 8. 1:24,000-scale bedrock geologic map of area surrounding Stop #1. Size is reduced. 

Stop #1 



Stop #2: Croweburg Formation through Verdigris Formation (Cherokee 
Group, Cabaniss Subgroup) in the Knob Noster 7.5′ quadrangle, Johnson 
County (38.7536040°N, 93.6035424°W) 
Recent mapping of the Knob Noster 7.5′ quadrangle conducted by Trevor Ellis with partial 
funding under STATEMAP award number G19AC00312, 2019. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Ellis, T. (2020). Note: map unit 
description for Cabaniss Subgroup truncated below Croweburg Formation. 
 
Notes: outcrop is accessed from Opossum Hollow Trail. Length of the hike round trip from 
parking area is approximately 1 mile and difficulty level is easy to moderate. The trail is a dirt 
path with some short ascents and descents of gentle to moderate grade. 
 
Mileage 23.1: Starting from Stop #1, at intersection of Richey Road and State Route T, turn 
right onto State Route T and proceed south for 2 miles to the intersection of State Route T and 
US Route 50. Turn right onto US Route 50 and proceed west for 12 miles to exit ramp for State 
Route 23. Take exit ramp then turn left onto State Route 23 and proceed south for 2 miles to 
State Route DD. Turn right onto State Route DD and proceed west for 1.5 miles to intersection 
of State Route DD and Northeast 751st Road. Turn right onto Northeast 751st Road and proceed 
north for 0.8 miles to Opossum Trail parking area. 
 
Mileage 41.9: Stop #2, Croweburg and Verdigris formations in spillway of Sullivan Lake in 
Knob Noster State Park, accessed from Opossum Hollow Trail. NOTE: Opossum Hollow Trail 
is within Knob Noster State Park, sampling of rocks is NOT permitted. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Map of field trip route from Stop #1 to Stop #2 (Google Maps). 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Outcrop of Verdigris Fm at Stop #2 (photograph by R. Daniels). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
            
 
 

       
 

 
 
 
 
 
 
 

 
Figure12. 1:24,000-scale bedrock geologic map of area surrounding Stop #2. Size is reduced. 

Stop #2  

Figure 11. Stratigraphic column 
for Knob Noster 7.5′ quadrangle. 
 



Stop #3: Verdigris Formation through Lagonda Formation (Cherokee 
Group, Cabaniss Subgroup) and Weldon River Sandstone Member of 
the Shale Hill Formation (Pleasanton Group) in the Warrensburg West 
7.5′ quadrangle, Johnson County (38.7691237°N, 93.7610946°W) 
Recent mapping of the Warrensburg West 7.5′ quadrangle conducted by Robyn L. Daniels with 
partial funding under STATEMAP award number G21AC10872, 2021. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Daniels, R.L. (2022). 
 
Notes: outcrop of Weldon River Sandstone Member is accessed from park trail. Length of the 
hike round trip from parking area is approximately half of a mile and difficulty level is easy. The 
trail is paved with a flat to gentle grade. 
 
Mileage 41.9: Starting from Stop #2, proceed south for 0.8 miles on Northeast 751st Road to 
intersection of Northeast 751st Road and State Route DD. Turn right onto State Route DD and 
proceed west for 4.4 miles to traffic circle at intersection of State Route DD and State Route 13. 
Take first exit from traffic circle onto State Route 13 and proceed north for 2 miles to traffic 
circle at intersection of State Route 13 and US Route 50. Take second exit from traffic circle and 
proceed west on US Route 50 for 2.3 miles to exit ramp for North Maguire Street/State Route 13 
Business. Take exit and turn left onto North Maguire Street/State Route 13 Business and proceed 
south to intersection of North Maguire Street/State Route 13 Business and East Young Street/US 
Route 50 Business. Turn right onto East Young Street/US Route 50 Business and proceed west 
to intersection of West Young Street/US Route 50 Business and North Warren Street. Turn left 
onto North Warren Street and proceed south to intersection of North Warren Street and West 
Gay Street. Turn right onto West Gay Street and proceed west for 0.8 miles to entrance of Cave 
Hollow Park, on right side of road. Turn right into parking lot of Cave Hollow Park. 
 
Mileage 54.4: Stop #3, Verdigris and Lagonda formations near parking area in Cave Hollow 
Park and Weldon River Sandstone Member of the Shale Hill Formation, accessed from park trail. 
NOTE: Outcrops are within Cave Hollow Park of the city of Warrensburg, sampling of 
rocks is NOT permitted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13. Map of field trip route from Stop #2 to Stop #3 (Google Maps). 
 



 
 
 
 
 
 
 
 
 
 

Figure 14. Outcrops of Verdigris Fm (left and center) and Lagonda Fm (right) at Stop #3 (photographs by R. Daniels). 
 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 Figure 16. 1:24,000-scale bedrock geologic map of area surrounding Stop #3. Size is reduced. 
 

Stop #3 

Figure 15. Stratigraphic  
column for Warrensburg  
West 7.5′ quadrangle. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 17. Outcrop of Weldon River Sandstone Mbr of Shale Hill Fm at Stop #3 (photograph by B. Zalneraitis). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 18. Weldon River Sandstone Mbr of Shale Hill Fm. Photo 5 of description (left) and close up of cross-bedding (right) 
(photographs by R. Daniels).    



Stop #4 : Mulky Formation (Cherokee Group, Cabaniss Subgroup) 
through Little Osage Formation (Marmaton Group, Fort Scott Subgroup) 
in the Warrensburg East 7.5′ quadrangle, Johnson County 
(38.7957925°N, 93.6944826°W) 
Recent mapping of the Warrensburg East 7.5′ quadrangle conducted by Kyle Ganz with partial 
funding under STATEMAP award number G21AC10872, 2021. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Ganz, K. (2022). 
 
Notes: outcrops are on both sides of a busy highway and crossing will be required to view entire 
section. Exercise extreme caution when crossing. A high visibility vest is strongly recommended. 
 
Mileage 54.4: Starting from Stop #3, turn left out of Cave Hollow Park parking area onto West 
Gay Street and proceed east to intersection of West Gay Street and North Warren Street. Turn 
left onto North Warren Street and proceed north to intersection of North Warren Street and West 
Young Street/US Route 50 Business. Turn right onto West Young Street/US Route 50 Business 
and proceed east to intersection of East Young Street/US Route 50 Business and North Maguire 
Street/State Route 13 Business. Turn left onto North Maguire Street/State Route 13 Business and 
proceed for 3.8 miles to traffic circle at intersection of North Maguire Street/State Route 13 
Business and State Route 13. Take first exit from traffic circle onto State Route 13 and proceed 
southeast for 3 miles to Stop #4. 
 
Mileage 63.3: Stop #4, Mulky Coal, Excello Shale, Blackjack Creek Limestone, and Morgan 
School Shale outcrops along State Route 13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 19. Map of field trip route from Stop #3 to Stop #4 (Google Maps). 
 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
       Figure 20. Outcrop of Blackjack Creek Ls and Little Osage Fm at Stop #4 (photographs above and below by B. Zalneraitis). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       Figure 22. Annotated photograph of outcrops at Stop #4. 

Figure 21. Stratigraphic column 
for Warrensburg East 7.5′ 
quadrangle. 
 



 

 

 

 

 

 

 
 
 

 

 

 

 
 

 
 
Figure 23. 1:24,000-scale bedrock geologic map of area surrounding Stop #4. Size is reduced. 
 

Mileage 63.3: Starting from Stop #4, proceed southeast on State Route 13 to traffic circle at 
intersection of State Route 13 and US Route 50. Take first exit from traffic circle onto US Route 
50 and proceed west for 1 mile to exit ramp for US Route 50 Business/Stahl Drive. Continue on 
Stahl Drive to intersection of Stahl Drive and PCA Road. Turn left onto PCA Road and proceed 
south to intersection of PCA Road and East Russell Avenue. Turn right onto East Russell 
Avenue and then turn left into parking lot of Quality Inn at 626 East Russell Ave, Warrensburg, 
MO, 64093 
 
Mileage 67.0: End point of field trip at Quality Inn in Warrensburg. 

Stop #4 



Field Trip #2 
Saturday October 12, 2024 

Fort Scott Subgroup of the Marmaton Group through 
Bronson Subgroup of the Kansas City Group 

 (Jackson and Lafayette counties) 

Geologic Mapping Unit 
Missouri Department of Natural Resources 

Missouri Geological Survey 
Rolla, MO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 24. Map showing six stops for Field Trip #2. Field trip route begins and ends at Quality Inn in Warrensburg. 



Stop #1: Little Osage Formation (Marmaton Group, Fort Scott 
Subgroup) through Bandera Shale (Marmaton Group, Appanoose 
Subgroup) in the Odessa South 7.5′ quadrangle, Lafayette County 
(38.9726461°N, 93.9903609°W) 
Recent mapping of the Odessa South 7.5′ quadrangle conducted by Nicholas M. Umholtz with 
partial funding under STATEMAP award number G21AC10872, 2021. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Umholtz, N.M. (2022). 
 
Notes: outcrop is in spillway across the dam from parking area. The hike round trip from parking 
area is approximately half of a mile and difficulty level is easy. The dam is flat with grass cover. 
The outcrop can be viewed from the dam, but closer access requires descending dam slope to 
spillway. Difficulty level for this leg is moderate to difficult with uneven terrain and steep grade. 
 
Mileage 0.0: Starting point for the field trip. Meet in front parking lot of Quality Inn at 626 East 
Russell Ave, Warrensburg, MO, 64093. Turn right out of parking lot onto East Russell Avenue 
and proceed to intersection of East Russell Avenue and PCA Road. Turn left onto PCA Road and 
proceed to entrance ramp at intersection of PCA Road and US Route 50. Turn left onto entrance 
ramp and proceed northwest on US Route 50 for 16.4 miles to intersection of US Route 50 and 
State Route 131. Turn right onto State Route 131 and proceed north for 6.5 miles to intersection 
of State Route 131 and State Route HH. Turn left onto State Route HH and proceed west to 
intersection of State Route HH and State Route OO. Turn right onto State Route OO and procced 
north then east to intersection of State Route OO and Odessa Lake Road. Take slight right onto 
Odessa Lake Road and proceed to parking area. 
 
Mileage 29.4: Stop #1, Outcrops of Fort Scott and Appanoose subgroups in spillway and 
shoreline slopes of Odessa Lake. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Figure 25. Map of field trip route from starting point to Stop #1 (Google Maps). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Figure 26. Annotated photograph of spillway outcrop at Stop #1 (photograph by B. Zalneraitis). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 27. Stratigraphic 
column for Odessa South 
7.5′ quadrangle (truncated). 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         Figure 28. Outcrop of Bandera Quarry Sandstone Mbr at Stop #1 (photograph by B. Zalneraitis). 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 29. 1:24,000-scale bedrock geologic map of area surrounding Stop #1. Size is reduced. 
 

Stop #1 



 

Stop #2: Bandera Quarry Sandstone Member of Bandera Shale 
(Marmaton Group, Appanoose Subgroup) in the Odessa North 7.5′ 
quadrangle, Lafayette County (39.0861321°N, 93.9159812°W) 
Recent mapping of the Odessa North 7.5′ quadrangle conducted by Benjamin Zalneraitis with 
partial funding under STATEMAP award number G21AC10872, 2021. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Zalneraitis, B. (2022). 
 
Notes: outcrop is in the bed and bank of a small creek. Bedrock surfaces may be slick. Muck 
boots or other waterproof footwear are recommended for closer access to outcrop. 
 
Mileage 29.4: Starting from Stop #1, turn left out of parking area onto Odessa Lake Road and 
proceed to triangle at intersection of Odessa Lake Road and Vanhorn Road. Turn right at triangle 
onto Vanhorn Road and proceed to intersection of Vanhorn Road and State Route OO 
(northbound). Continue straight onto State Route OO and proceed north and east for 3.1 miles to 
intersection of State Route OO and State Route 131. Turn left onto State Route 131 and proceed 
north to fork at intersection of State Route 131/South 2nd Street and South 1st Street. Take slight 
right at fork onto South 1st Street and proceed to intersection of South 1st Street and East Phillips 
Road. Turn right onto East Phillips Road and proceed east to intersection of East Phillips Road 
and Johnson Road. Turn left onto Johnson Road and proceed north for 1.2 miles to intersection 
of Johnson Road and Old Highway 40. Turn right onto Old Highway 40 and proceed east for 2.0 
miles to intersection of Old Highway 40 and State Route M. Turn left onto State Route M then 
continue straight onto State Route O and proceed for 5 miles to the intersection of State Route O 
and State Route FF. Turn left onto State Route FF and proceed for 1.7 miles to Linn Grove Road. 
Turn right onto Linn Grove Road and proceed to intersection of Linn Grove Road and Ponderosa 
Trail.  
 
Mileage 45.3: Stop #2, Outcrop of Bandera Quarry Sandstone in tributary of Little Sni-A-Bar 
Creek. NOTE: outcrop is on private property and landowner permission was obtained for 
access to this stop. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Figure 30. Map of field trip route from Stop #1 to Stop #2 (Google Maps). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
  Figure 31. Outcrop of Bandera Quarry Sandstone Mbr at Stop #2 (photograph by R. Daniels). 
 
 
 

 

 

 
 

 

 

 

 

 
 
 
 

 Figure 33. 1:24,000-scale bedrock geologic map of area surrounding Stop #2. Size is reduced. 

Figure 32. Stratigraphic 
column for Odessa North 
7.5′ quadrangle (truncated). 
 

Stop #2 



Stop #3: Shale Hill Formation (Pleasanton Group) through Swope 
Formation (Kansas City Group, Bronson Subgroup) in the Oak Grove 
7.5′ quadrangle, Jackson County (39.0085860°N, 94.2274107°W) 
Recent mapping of the Oak Grove 7.5′ quadrangle conducted by Benjamin N. Zalneraitis with 
partial funding under STATEMAP award number G22AC00576, 2022. Map unit descriptions, 
stratigraphic columns, and geologic bedrock map from Zalneraitis, B.N. (2023). 
 
Notes: outcrop is on a benched hillside with a steep face. When viewing highest part of outcrop 
from bench, exercise extreme caution and do not approach cliff edge. 
 
Mileage 45.3: Starting from Stop #2, head south on Linn Grove Road to intersection of Linn 
Grove Road and State Route FF. Turn left onto State Route FF and proceed east for 1.7 miles to 
intersection of State Route FF and State Route O. Turn right onto State Route O and proceed 
south for 5 miles to entrance ramp at intersection of State Route O and US Interstate 70. Turn 
right onto entrance ramp and merge onto US Interstate 70 then proceed west for 16.4 miles to 
exit ramp for US Route 40/State Route BB. Turn left onto State Route AA/North Main Street 
and proceed south to intersection of State Route AA/North Main Street and US Route 40. Turn 
right onto US Route 40 and proceed west to intersection of US Route 40 and East Kirby Road. 
Turn left onto East Kirby Road and proceed south to intersection of East Kirby Road and 
Southwest Eagles Parkway/State Route AA. Turn right onto SW Eagles Parkway/State Route 
AA and proceed to Stop #3. 
 
Mileage 73.7: Stop #3, Outcrop of Pleasanton Group and Bronson Subgroup of the Kansas City 
Group along State Route AA. NOTE: outcrop is on private property and landowner 
permission was obtained for access to this stop. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 34. Map of field trip route from Stop #2 to Stop #3 (Google Maps). 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 35. Outcrop of the Pleasanton Group and the Bronson Subgroup of the Kansas City Group at  
  Stop #3 (photograph by R. Daniels). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 37. 1:24,000-scale bedrock geologic map of area surrounding Stop #3. Size is reduced. 
 
 
 
 

Figure 36. 
Stratigraphic column 
for Oak Grove 7.5′ 
quadrangle (truncated). 
 

Stop #3 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Stop #4: Shale Hill Formation (Pleasanton Group) through Swope 
Formation (Kansas City Group, Bronson Subgroup) in the Lake Jacomo 
7.5′ quadrangle, Jackson County (38.9609491°N, 94.3330752°W) 
Recent mapping of the Lake Jacomo 7.5′ quadrangle conducted by Elizabeth Hall with partial 
funding under STATEMAP award number G22AC00576, 2022. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Hall, E. (2023). 
 
Notes: outcrop is accessed from Bobcat Trail. Length of the hike round trip from parking area is 
approximately half of a mile and difficulty level is easy to moderate. The trail is a dirt path with 
some short ascents and descents of gentle grade. Outcrop lies at the top of a steep slope above 
the Lake Jacomo shoreline. The highest part of the outcrop can be viewed from the top of the 
slope, but access to the lower part of the section requires descending steep hill toward shoreline. 
When viewing lower part of the outcrop exercise extreme caution and do not approach cliff edge. 
 
Mileage 73.7: Starting from Stop #3, head west on State Route AA/Southwest Eagles 
Parkway/County Road AA for 2.2 miles to intersection of County Road AA and US Route 40. 
Turn left onto US Route 40 and proceed west for 2.3 miles to intersection of US Route 40 and 
Southwest Woods Chapel Road. Turn left onto Southwest Woods Chapel Road and proceed 
southwest to intersection of Southwest Woods Chapel Road and Rennau Drive. Turn left onto 
Rennau Drive and proceed south to intersection of Rennau Drive and Beach Road. Turn right 
onto Beach Road and proceed for 0.9 miles to Shelter #14/trailhead of Rock Ledges Nature Trail. 
Turn left into driveway/parking area of Shelter #14. 
 
Mileage 83.5: Stop #4, Outcrop of Pleasanton Group and Bronson Subgroup of the Kansas City 
Group above shoreline of Lake Jacomo. NOTE: Outcrops are within Fleming Park of 
Jackson County, sampling of rocks is NOT permitted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 38. Map of field trip route from Stop #3 to Stop #4 (Google Maps). 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
   Figure 39. Outcrops of Shale Hill Fm (left) and Swope Fm (right) at Stop #4 (photograph by R. Daniels). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 40. 1:24,000-scale bedrock geologic map of area surrounding Stop #4. Size is reduced. 
 

Figure 41. Stratigraphic column 
for Lake Jacomo 7.5′ quadrangle. 
 

Stop #4 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Stop #5: Hertha Formation through Dennis Formation (Kansas City 
Group, Bronson Subgroup) in the Blue Springs 7.5′ quadrangle, Jackson 
County (39.0145602°N, 94.3452442°W) 
Recent mapping of the Blue Springs 7.5′ quadrangle conducted by Marissa Schorr with partial 
funding under STATEMAP award number G22AC00576, 2022. Map unit descriptions, 
stratigraphic column, and bedrock geologic map from Schorr, M. (2023). 
 
Notes: access to outcrop requires crossing a busy park road. Exercise caution when crossing. A 
high visibility vest is strongly recommended. 
 
Mileage 83.5: Starting from Stop #4, turn right out of parking lot of Shelter #14 onto Beach 
Road and proceed northwest to triangle at Beach Road and Leinweber Road. Continue onto 
Leinweber Road and proceed to intersection of Leinweber Road and Northeast Todd George 
Parkway. Turn right onto Northeast Todd George Parkway and continue north for 1.5 miles to 
intersection of Northeast Todd George Parkway and Northeast Woods Chapel Road. Travel 
straight through intersection onto Northeast Lakewood Way and proceed northwest and north for 
1.7 miles to intersection of Northeast Lakewood Way and Bowlin Road. Turn right onto Bowlin 
Road and proceed to intersection of Bowlin Road and Northeast Campground Road. Turn left 
onto Northeast Campground Road and proceed to intersection of Northeast Campground Road 
and Lake Ridge Road. Turn left onto Lake Ridge Road and proceed for 0.8 miles to parking area 
at Blue Springs Lake boat ramp.  
 
Mileage 89.2: Stop #5, Outcrop of Bronson Subgroup of the Kansas City Group in Blue Springs 
Lake spillway. NOTE: Outcrops are within Fleming Park of Jackson County, sampling of 
rocks is NOT permitted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 41. Map of field trip route from Stop #4 to Stop #5 (Google Maps). 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Figure 42. Outcrop of Hertha and Swope formations at Stop #5 (photograph by M. Schorr). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 44. 1:24,000-scale bedrock geologic map of area surrounding Stop #5. Size is reduced. 

Figure 43. Stratigraphic 
column for Blue Springs 
7.5′ quadrangle (truncated). 
 

Stop #5 



Stop #6: Swope Formation through Dennis Formation (Kansas City 
Group, Bronson Subgroup) in the Oak Grove 7.5′ quadrangle, Jackson 
County (39.0134861°N, 94.2495274°W) 
Recent mapping of the Oak Grove 7.5′ quadrangle conducted by Benjamin N. Zalneraitis with 
partial funding under STATEMAP award number G22AC00576, 2022. Map unit descriptions, 
stratigraphic columns, and geologic bedrock map from Zalneraitis, B.N. (2023). 
 
Notes: outcrop is along a busy city highway. Exercise caution around roadway traffic. A high 
visibility vest is strongly recommended. 
 
Mileage 89.2: Starting from Stop #5, head north then east on Lake Ridge Road to intersection of 
Lake Ridge Road and Turkey Hollow Road/Southwest Tapawingo Lane. Turn left onto Turkey 
Hollow Road/Southwest Tapawingo Lane and proceed to intersection of Turkey Hollow 
Road/Southwest Tapawingo Lane and US Route 40. Turn right onto US Route 40 and proceed 
southeast and east for 3.3 miles to intersection of US Route 40 and County Road AA. Turn right 
onto County Road AA and continue on State RouteAA/Southwest Eagles Parkway for 2.5 miles 
to intersection of State Route AA/Southwest Eagles Parkway and Barr Road. Turn left onto Barr 
Road/Northwest Sni-A-Bar Parkway and proceed north to intersection of Barr Road/Northwest 
Sni-A-Bar Parkway and Northwest Sni-A-Bar Drive. Turn left onto Northwest Sni-A-Bar Drive 
and proceed northwest to intersection of Northwest Sni-A-Bar Drive and US Route 40. Turn left 
onto US Route 40 and proceed west for 1.4 miles to Stop #6.  
 
Mileage 98.3: Stop #6, Outcrop of Bronson Subgroup of the Kansas City Group along US Route 
40.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 45. Map of field trip route from Stop #5 to Stop #6 (Google Maps). 
 
 
 



 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Figure 46. Outcrops of Swope Fm (left) and Dennis Fm (right) at Stop #6 (photographs by R. Daniels). 
   Refer to Stop #3 for map unit descriptions and stratigraphic column. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                 Figure 47. 1:24,000-scale bedrock geologic map of area surrounding Stop #6. Size is reduced. 
 

Mileage 98.3: Starting from Stop #6, head west on US Route 40 to intersection of US Route 40 
and Southeast Adams Dairy Parkway. Turn right onto Southeast Adams Dairy Parkway and 
proceed north for 1 mile to eastbound entrance ramp at intersection of Southeast Adams Dairy 
Parkway and US Interstate 70. Turn right onto entrance ramp then merge onto US Interstate 70 
and proceed east for 27.3 miles to exit ramp for State Route 13. Turn right onto State Route 13 
and proceed south for 12.1 miles to traffic circle at intersection of State Route 13 and State Route 
13 Business. Take third exit from traffic circle and proceed southeast on State Route 13 for 1.9 
miles to intersection of State Route 13 and Northeast 151st Street. Turn right onto Northeast 151st 
Street and proceed south to intersection of Northeast 151st Street and Northeast 150th 
Road/Veterans Road. Turn right onto Northeast 150th Road/Veterans Road and proceed west, 
then continue south on PCA Road to intersection of PCA Road and East Russell Avenue. Turn 
right onto East Russell Avenue then turn left into parking lot of Quality Inn at 626 East Russell 
Ave, Warrensburg, MO, 64093. 
 
Mileage 146.6: End point of field trip at Quality Inn in Warrensburg. 

Stop #6 
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