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Analysis of type exposure of Guthrie Mountain Shale 
and section ~1.7 miles (~2.7 km) east of type exposure. 

Type Guthrie
Mountain Shale

west side
of hill

sec. 8 T24S R23E sec. 9 T24S R23E

east side
of hill

more complete
exposure

Bourbon County, Kansas
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10.5 feet

0.0 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 
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10.5 feet

10.5 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

Mound City Shale
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10.5 feet

17.0 feet

17.0 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

Mound City Shale

Burrow Swarm?

Burrow Swarm?
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10.5 feet

17.0 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

Mound City Shale

Burrow Swarm?
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17.0 feet

17.0 feet

34.5 feet

Fine sandstone between 17.0 and 32.75 feet.

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

Neptunian Marker Bed

fine sandstone
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34.5 feet 34.5 feet

43.0 feet

43.0 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 
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34.5 feet

17.0 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

34.5 feet, top of blocky marker bed
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43.0 feet

48.5 feet; top of upper Sniabar Limestone
i.e., top of Hertha Limestone

46.0 feet

43.0 feet

46.0 feet
34.5 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 
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46.0 feet

46.0 feet

48.5 feet

58.0 feet

56.25 feet

56.25 feet; base of Swope Limestone

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

48.5 feet; top of upper Sniabar Limestone
i.e., top of Hertha Limestone
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58.0 feet

58.0 feet marks base of Hushpuckney Shale

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

Blocks at top of Hushpuckney Shale were left during road construction. 
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~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street in Bourbon County, Kansas 

Black, Fissile Shale

Hard Black, Fissile PO4 Shale
Nodular Bed

Neptunian Marker Bed

Marker Bed

Sand-Filled Burrow Swarm
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Bethany
Falls

Mid. Creek

Mound City
?

upper Sniabar
limestone

middle Sniabar
shale

lwr. Sniabar ls.

Elm Branch Sh.

Summary of Findings

Ichnological living chambers(?) in abundance at 
base of lowest limestone. Nodular in appearance.

10.5 feet

~1.7 miles (~2.7 km) east of Type Guthrie Mountain Shale
center east line sec. 9, T. 24 S., R. 23 E.

along 125th Street
Bourbon County, Kansas 

Hush. = Hushpuckney
ls. = limestone           
lwr. = lower
Mid. = Middle
Sh. = Shale
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Guthrie Mountain

Guthrie Mountain Shale

Position of limestone
in later photos.

Guthrie Mountain Shale

position of blackHushpuckney Shale Mbr.

Type Guthrie Mountain Shale Member (Heckel, 1992; Heckel and Watney, 2002)
south half of NW sec. 8, T. 24 S., R. 23 E.

Bourbon County, Kansas. West side of hill looking east.
The Critzer and Exline Limestone members reported by Heckel and Watney (2002) were not observed. 
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Guthrie Mountain

Overlying black Hushpuckney Shale

middle Sniabar sand
of the Bronson Subgroup
becomes a more resistant

siltstone near its top
underlying limestone.

Type Guthrie Mountain Shale Member (Heckel, 1992; Heckel and Watney, 2002)
south half of NW sec. 8, T. 24 S., R. 23 E.

Bourbon County, Kansas. West side of hill looking east.
The Critzer and Exline Limestone members reported by Heckel and Watney (2002) were not observed. 
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middle Sniabar sand
of the Bronson Subgroup
becomes a more resistant

siltstone near its top
underlying limestone.

fragmented limestone ledge

fragmented limestone

Type Guthrie Mountain Shale Member (Heckel, 1992; Heckel and Watney, 2002)
south half of NW sec. 8, T. 24 S., R. 23 E.

Bourbon County, Kansas. West side of hill looking east.
The Critzer and Exline Limestone members reported by Heckel and Watney (2002) were not observed. 
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fragmented limestone ledge

Type Guthrie Mountain Shale Member (Heckel, 1992; Heckel and Watney, 2002)
south half of NW sec. 8, T. 24 S., R. 23 E.

Bourbon County, Kansas. West side of hill looking east.
The Critzer and Exline Limestone members reported by Heckel and Watney (2002) were not observed. 

Fissile black shale in float above 
limestone in road drainage.

Hushpuckney Shale fragments.
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fragmented limestone ledge

Dark gray-to-black soil. Potential
black shale under soil profile.

Type Guthrie Mountain Shale Member (Heckel, 1992; Heckel and Watney, 2002)
south half of NW sec. 8, T. 24 S., R. 23 E.

Bourbon County, Kansas. West side of hill looking east.
The Critzer and Exline Limestone members reported by Heckel and Watney (2002) were not observed. 

Fissile black shale in float above 
limestone in road drainage.

Hushpuckney Shale fragments.
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Neptunian marker bed above
Mound City Shale Member.

Interval encompasses an
expanded Sniabar Limestone Member.

Limestone ledge in road.

Type Guthrie Mountain Shale Member, east side of hill looking west. 

Neptunian marker bed above
Mound City Shale Member.
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Neptunian marker bed above
Mound City Shale Member.

Type Guthrie Mountain Shale Member, east side of hill looking west. 

Blue, yellow, green, and red ovals or circles are provided to assist the reader in identifying common objects among photos on pages S5-19–S5-22.
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Type Guthrie Mountain Shale Member, east side of hill looking west. 

Mound City Shale

Neptunian marker bed above
Mound City Shale Member.

Blue, yellow, green, and red ovals or circles are provided to assist the reader in identifying common objects among photos on pages S5-19–S5-22.



Supplemental File 5: Analysis of Type Exposure of Guthrie Mountain Shale

S5-21

Type Guthrie Mountain Shale Member, east side of hill looking west. 

Critzer Limestone (?) blocky calcareous
siltstone-to-silty limestone bed 

Mound City Shale

Blue, yellow, green, and red ovals or circles are provided to assist the reader in identifying common objects among photos on pages S5-19–S5-22.
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Critzer Limestone (?) blocky calcareous
siltstone-to-silty limestone bed. 

Type Guthrie Mountain Shale Member, east side of hill looking west. 

Red circle correlates to previous image.
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Comparison of the Neptunian marker bed observed overlying the Mound City Shale Member at the type exposure of the 
Guthrie Mountain Shale to that observed at more complete measured section ~1.7 miles (~2.7 km) to the east. 

Type Guthrie Mountain (east side of hill) ~1.7 miles (~2.7 km) east of type exposure
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correlative to
Lost Branch
Formation

*

*
Our data indicate the interval encompassing the Exline Limestone, Mantey Shale, and Critzer 
Limestone members, as defined by Heckel (1992) and Heckel and Watney (2002) at the type 
exposure of the Guthrie Mountain Shale, correlates regionally to the Lost Branch Formation (Heckel, 
1991) and the Hepler “C” sandstone (Sutton, 1985). See in-text figure 6. 

cone-in-cone 
correlates, in-part, 

to the “Bourbon
flags” at Hidden
Valley spillway

Summary of Findings


