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Abstract 
This report accompanies two preliminary subsurface geologic maps depicting the top of the 
Meramecian Stage in northeastern and southeastern Kansas. The maps represent a continuation 
of the Mississippian subsurface mapping completed in southwestern Kansas in 2025 as a part of 
the U.S. Geological Survey (USGS) STATEMAP program. The northeastern map covers 
Atchison, Jefferson, and Leavenworth counties. The southeastern map covers Sedgwick, Butler, 
Sumner, and Cowley counties. The maps illustrate the top of the Meramecian Stage (Upper 
Mississippian Series), which is equivalent to the top of the St. Louis Limestone in Kansas. In 
Kansas, the Meramecian is generally conformably overlain by rocks of the Ste. Genevieve 
Limestone (Chesteran Stage). The St. Louis Limestone, which forms the uppermost Meramecian 
unit in the state, consists mostly of non-cherty limestone with widespread areas of oolitic 
limestone and calcarenite. Chert, limestone breccias, and anhydrite are locally preserved in the 
St. Louis Limestone. The data shown are composed of well tops from the Kansas Geological 
Survey (KGS) oil and gas database (Master List of Oil and Gas Wells). The structural map 
illustrates the regional distribution of the top of the Meramecian across northeastern and 
southeastern Kansas. For the northeastern map, depths range from approximately -850 ft in the 
west to -350 ft in the east. For the southeastern map, depths range from -1750 ft in the southwest 
to -1450 in the northeast. Additionally, we constructed two structural cross sections, one for each 
map, both oriented northwest-southeast to illustrate the lateral continuity and vertical geometry 
of the Meramecian Stage. The cross sections corroborate the regional structural trend observed in 
the top structure map, providing a three-dimensional interpretation of the distribution of 
Meramecian strata across northeastern and southeastern Kansas. 

Methodology 

Subsurface data from the KGS oil and gas database were used to construct structural contour 
maps of the top of the Meramecian Stage and two structural cross sections illustrating the lateral 
and vertical distribution of the Meramecian across northeastern and southeastern Kansas. The 
northeastern and southeastern structural contour maps have scales of 1:100,000 and 1:225,000, 
respectively. 

Well top compilation and Structural mapping: Approximately 59 Meramecian well tops (38 for 
the northeastern map and 21 for the southeastern map) were exported from the KGS oil and gas 
database and compiled in Microsoft Excel for quality control prior to import into ArcGIS Pro and 
Petrel. The database was reviewed to correct typographical errors, verify surface elevations and 
formation-top depths, and remove irrelevant data. 

The cleaned and interpreted well-top dataset was imported into ArcGIS Pro and Petrel to 
generate structural surfaces for the top of the Meramecian Stage. In Petrel, the surface was 
generated using the convergent interpolation algorithm, whereas ArcGIS Pro used the inverse 
distance weighting (IDW) interpolation method. Structural contours were then generated at 50-ft 



2 
 

intervals. Because data were limited in these two areas, we compared contours generated by both 
interpolation methods, and selected the Petrel contours as the most reliable surface for both 
maps. The Petrel contours were then exported to ArcGIS Pro and manually refined where 
necessary, using the published Mississippian structural map (Merriam, 1960) as a regional 
reference. 

Well logs: Wells with available log data were used to verify formation top picks. In many wells, 
the logs did not extend below the Meramecian, so the Osagian top (base of the Meramecian) 
could not be picked. We selected a consistent and easily recognizable reference top above the 
Meramecian Stage for validation in each area. The top of the Cherokee Shale was selected for the 
northeastern map, and the top of the Mississippian Subsystem was selected for the southeastern 
map. 

Structural cross sections: To illustrate the depth variation of the Meramecian Stage across both 
maps, we generated one structural cross section in Petrel for each map. Both cross sections are 
oriented northwest–southeast. To provide consistent regional coverage, we selected five wells for 
each cross section. 

We constructed cross sections primarily from digital LAS files using depth as the datum. If LAS 
files were unavailable, raster well logs were digitized and converted to LAS format for 
incorporation into the cross sections. Gamma-ray (GR) logs were preferentially used because 
they were the most commonly available logs and provided the most consistent lithologic 
correlation across the study area. If available, spontaneous potential (SP) logs were used 
alongside GR logs. In wells lacking GR logs, SP logs served as the primary correlation tool. We 
identified the formation top of the Meramecian Stage and the reference top for each area and 
generated two structural cross sections. 

Results 

This study produced two preliminary structural contour maps of the top of the Meramecian Stage 
in northeastern and southeastern Kansas (PDF; this OFR). Because Meramecian data are limited 
in eastern Kansas, the available data were insufficient to construct a continuous structural 
contour map across the entire area. 

The northeastern map illustrates the regional distribution of the top of the Meramecian Stage 
across three counties and shows a general trend of progressively greater depths toward the 
northwest. The southeastern map illustrates its distribution across five counties and shows a 
general trend of progressively greater depths toward the western and southeastern margins of the 
map. To complement each map, we constructed one regional structural cross section using 
geophysical well logs. Both cross sections are oriented northwest–southeast. The cross sections 
illustrate the lateral continuity of the Meramecian Stage and support the structural trends 
observed in each map. 
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Coordinate Reference System 
i. Units: Field-UTM. Units of distance in the X, Y, and Z (lateral and vertical) 

directions are in field units (feet or miles). 
ii. Datum: NAD83 (North American Datum 1983) with “UTM83-14” used as the 

coordinate reference system (CRS). 
iii. Depth: Mean sea level (MSL) at 0 ft. 
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