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FRIDAY, OCTOBER 19, 2007, ASSOCIATION OF MISSOURI GEOLOGISTS 
FIELD TRIP 

 
The Association of Missouri Geologists (AMG) Friday, October 19, 2007, field trip 
departs via bus at 1:00 pm from the Harrisonville, Missouri, Super 8 Motel parking lot. 
 

 
 
Figure 1.  Friday, October 19, 2007, AMG field trip stops. 
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Stop 1: British Petroleum Freeman Station, Freeman, Missouri. 
 
Cass County, Missouri 
Everett 7.7 Minute Quadrangle 
Sec. 7 and 18, T. 44 N., R. 32 W. 
 
Mr. Fred Williamson, Field Supervisor 
BP Pipelines (North America), Inc. 
700 East Main Street 
P. O. Box 188 
Freeman, MO 64746 
Direct: 816-899-5601 
fred.williamson@bp.com 
 

 
 
Figure 2.  Flagship storage tank at British Petroleum’s Freeman Station. 
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Figure 3.  Main gate, British Petroleum Freeman Station. 
 

 
 
Figure 4.  Headquarters is left of the storage tank. 
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Stop 2: Colt Energy, Inc., South Rhoden Lease, Sec. 33, T. 47 N., R. 33 W. 
 
Jackson County, Missouri 
Belton 7.5 Minute Quadrangle 
 
Mr. Jim Stegeman, Director of Geology 
Colt Energy, Inc. 
Executive Offices 
4350 Shawnee Mission Parkway, Suite 280 
Fairway, KS 66205-2521 
Office: 913-236-0016 
jstegeman@colteneergyinc.com 
 

 
 
Figure 5.  Colt Energy’s South Rhoden lease tank battery. 
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Figure 6.  View of oil storage tank (left) and gunbarrel (right) at Colt Energy’s South 
Rhoden lease tank battery. 
 

 
 
Figure 7.  North side of berm surrounding Colt Energy’s South Rhoden lease tank 
battery. 
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Figure 8.  Water supply well, north of tank battery on Colt Energy’s South Rhoden lease. 
 

 
 
Figure 9.  Colt Energy production well southeast of South Rhoden lease tank battery. 
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Figure 10.  Yes, this well is producing. 
 

 
 
Figure 11.  Colt Energy injection well (left) and producing well (right) northwest of 
South Rhoden lease tank battery. 
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SATURDAY, OCTOBER 20, 2007, ASSOCIATION OF MISSOURI 
GEOLOGISTS FIELD TRIP 

 
The Saturday, October 20, 2007, AMG field trip departs via bus at 8:00 am from the 
Harrisonville, Missouri, Super 8 Motel parking lot. 
 

 
 
Figure 12.  Saturday, October 20, 2007, AMG field trip stops. 
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Stop 1: South Overlook From NE ¼ SE ¼ SE ¼ SE ¼, Sec. 21, T. 42 N., R. 33 W. 
 
Bates County, Missouri 
Drexel 7.5 Minute Quadrangle 
 

 
 
Figure 13.  View to the south-southeast showing Kansas City Group limestone exposed in 
the roadway and outliers topped by Kansas City Group limestone on the horizon. 
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Figure 14.  South view with Kansas City Group outlier on the left horizon and Kansas 
City Group outcrop belt in the far-distant right. 
 

 
 
Figure 15.  View to the south-southwest.  The Denhart wells are located south of the east-
west tree line behind the pond. 
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Stop 2: Roadside Discussion of Denhart, Henderson, and Carmichal Wells. 
 
Bates County, Missouri 
Drexel 7.5 Minute Quadrangle 
E ½ Sec. 28 and NE ¼ Sec. 29, T. 42 N., R. 33 W. 
 
In 1901, ten wells were drilled on the Henry Denhart property within the S ½ SE ¼ NE ¼ 
and NE ¼ SE ¼ Sec. 28, T. 42 N., R. 33 W., one and one-half miles northeast of Merwin 
(fig. 1).  The wells varied in depth from 212 to 719 feet. 
 

 
 
Figure 16.  Structural contours drawn on top of the Bethany Falls Limestone in T. 42 N., 
R. 33 W. (from Wilson, 1922, plate 7).  The Denhart wells are shown in the E ½ of Sec. 
28. 
 
Unfortunately, Wilson’s map (fig. 16) does not label the Denhart well numbers.  There 
are eight useable drillers logs: numbers 1, 2, 3, 4, 5, 8, 9, and 10. They were tentatively 
correlated and fit to Wilson’s well locations by attempting to honor subsurface geology.  
One assignment of well numbers to the well location array is shown in Figure 17.  Other 
arrangements of well numbers are possible. 
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Figure 17.  Estimated locations of Denhart and other nearby wells, T. 42 N., R. 33 W., 
Bates County, Missouri. 
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Wilson (1922, p. 127-128) reports that all of the wells encountered some oil at depths of 
72 to 160 feet in Pleasanton sandstone.  A small amount of gas and traces of oil were 
found from 200 to 250 feet in the Marmaton.  The deeper wells found oil-bearing 
Cherokee sandstones from 300 to 467 feet deep.  None of the wells yielded a commercial 
amount of oil.  The oil was very heavy, black, and viscous. 
 
Two Henderson wells were drilled during 1919 north of the Denhart wells in NE ¼ NE ¼ 
Sec. 28, T. 42 N., R. 33 W.  No. 2 Henderson is near the old barn.  A Carmichal well was 
drilled in 1934 south of the Denhart wells in SW ¼ SE ¼ NE ¼ Sec. 33, T. 42 N., R. 33 
W.  These logs have also been tentatively correlated. 
 
Collectively, the Denhart, Henderson, and Carmichal logs report oil and gas in what is 
interpreted to be the following beds: 
 
Pleasanton Group 

Knobtown Sandstone   oil show 
Warrensburg Sandstone  oil show 
Hepler Sandstone   gas show, oil sand 

Marmaton Group 
Mulberry Coal Bed   gas show 
Bandera Quarry Sandstone  oil sand 
Anna Shale    gas show 
Lexington Coal Bed   gas show 
Alvis Coal Bed   gas show 
Binkley Shale    gas show 
Flint Hill Sandstone   oil show 

Cherokee Group 
Excello Shale    gas show 
Mulky Coal Bed   gas show 
Upper Squirrel Sandstone  oil show 
Middle Squirrel Sandstone  oil sand 
Unnamed Limestone   oil show 
Lower Squirrel Sandstone  gas show, oil show 
Mineral Coal Bed   gas show 
Weir Coal Bed   gas show, strong open flow of gas 
Middle Bartlesville Sandstone oil show 
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Stop 3:  Coal City Limestone Exposure. 
 
Cass County, Missouri 
Austin 7.5 Minute Quadrangle 
SW ¼ SW ¼ SW ¼ NW ¼ SE ¼ SW ¼ Sec. 13, T. 43 N., R. 31 W. at 845 feet elevation 
 
Stops 3 and 4 are an introduction to a poorly understood structure in the Archie area that 
has placed Pleasanton, Marmaton, and Cherokee Group rocks in a structural low.  The 
Marmaton has been eroded in some of the subsurface in the vicinity of Archie. 
 
The Coal City Limestone Member of the Pawnee Formation (Marmaton Group) is 
exposed on the east side of a north-south gravel road in the NW ¼ SW ¼ SE ¼ SW ¼ 
Sec. 13, T. 43 N., R. 31 W.  This exposure is an example of structurally-high Marmaton 
rocks north of Austin and east of Tennessee Creek.  Tennessee Creek flows southwest 
and intersects Highway 71 northwest of Austin (see fig. 12). 
 

 
 
Figure 18.  A portion of the Coal City Limestone exposure showing a north-south joint 
pattern. 
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Figure 19.  Close up of preceding view showing Chaetetes coral embedded in Coal City 
Limestone. 
 

 
 
Figure 20.  Coal City Limestone residuum with Chaetetes fragments in reddish-brown 
soil. 
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Stop 4: West Overlook From SW ¼ SE ¼ SE ¼ NE ¼, Sec. 23, T. 43 N., R. 31 W. 
 
Cass County, Missouri 
Austin 7.5 Minute Quadrangle 
SW ¼ SE ¼ SE ¼ NE ¼, Sec. 23, T. 43 N., R. 31 W. at about 860 feet elevation 
 

 
 
Figure 21.  View to the west into the South Grand River valley showing Marmaton Group 
limestone bench exposed in the roadway. 
 
This westward view slopes down into the South Grand River valley.  Andrew Gosnell 
(1996), a Richard J. Gentile student, mapped Marmaton rocks and structure in the Austin 
area, generally east of this view.  The overlook (fig. 21), situated in the northwest 
quadrant of his map, is a little north and about one-half mile west of the plunging 
anticline arrow (fig. 22). 
 
Gosnell discovered a series of parallel northwest-trending faults with associated 
orthogonal sympathetic faults that cut across the Marmaton highlands north of Austin, 
Missouri (fig. 22).  The pattern of these visible structures are most likely key to 
understanding larger structures buried by South Grand River alluvium.  The hot spot of 
structural geology is west of Gosnell’s map area. 
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Figure 22. Andrew Gosnell (1996, Plate 1) geologic and structure map of the Austin area. 
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Figure 38.  Irregular lower surface of the Critzer Limestone. 
 

 
 
Figure 39.  Has a reverse fault offset the Critzer Limestone on Hill Top Mound? 
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Figure 40.  Uppermost Pleasanton shale beneath the Critzer Limestone Member. 
 

 
 
Figure 41.  Silty shale just below the uppermost Pleasanton. 
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Figure 42.  Edmonds’ (1989, p. 41) measured stratigraphic section at Hill Top Mound. 
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Figure 43.  Edmonds’ (1989, Pl. 1) geologic map of the Everett area, Cass County, 
Missouri. 
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Figure 44.  Edmonds’ (1989, Pl. 3) contour map on base of the Kansas City Group, 
Everett area, Cass County, Missouri. 
 
Edmonds’ work discredited a triangular-shaped trap door fault first mapped by Joseph R. 
Clair (1943, pl. 2) in T. 43 N., R. 31 and 32 W. that was an icon of Cass County geology 
for 46 years.  Otherwise, he demonstrated there is little visible structural deformation in 
his map area.  The hot spot of structural geology lies between Edmonds’ and Gosnell’s 
map areas. 
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Stop 7: Flanary Coalbed Methane Well, Sec. 24, T. 43 N., R. 32 W. 
 
Cass County, Missouri 
Everett 7.5 Minute Quadrangle 
NE ¼ NE ¼ NE ¼ NE ¼, Sec. 24, T. 43 N., R. 32 W. 
 

 
 
Figure 45.  Osborn Energy No. 1 Flanary well looking north. 
 

 
 
Figure 46.  Pipe clamp above surface casing, Osborn Energy No. 1 Flanary. 
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The Osborn Energy, L. L. C. No. 1 Flanary well was drilled during October 2003 to a 
total depth of 580 feet.  It flowed 125 Mcf/day coal bed methane from the Anna Shale-
Lexington Coal Bed at 104 feet.  It was drilled following the 24-1 Cotterman and 24-1 
Pelton.  These wells represent stranded production potential, being far from an operating 
coal bed methane collection-salt water disposal system and from an interstate pipeline 
connection.  Midwest Survey’s Gamma Ray Neutron log of the open hole follows. 
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