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Abstract

 This paper outlines Permian nomenclature changes to Zeller (1968) that have been adopted by the 
Kansas Geological Survey. The Permian System/Period, Cisuralian Series/Epoch, and Asselian Stage/Age 
are established at the base of the Bennett Shale Member of the Red Eagle Limestone. Series/epoch names 
Wolfcampian, Leonardian, and Guadalupian are retained and usage of Gearyan, Cimarronian, and Custerian 
is abandoned. The repositioned Carboniferous–Permian boundary divides the Council Grove Group into 
Carboniferous (Upper Pennsylvanian Series/Epoch; Virgilian Stage/Age) and Permian (Wolfcampian Series/
Epoch) segments.

Introduction

 Zeller (1968) is the current accepted stratigraphic guide 
and chart for Kansas. This paper outlines and discusses Permian 
nomenclature changes to Zeller (1968) that are now formally 
adopted by the Kansas Geological Survey (KGS) (fi g. 1). 

These revisions are based on the principles that nomenclature 
changes will follow the North American Code of Stratigraphic 
Nomenclature (2005), and changes will conform to international 
stratigraphic nomenclature standards as they apply to Kansas. 

Background  and Justifi cation
  
 Zeller (1968) adopted the two-fold classifi cation published 
by O’Connor (1963) that divided the Permian into Lower and 
Upper series. The Lower Permian Series was subdivided into 
two stages, the Gearyan (oldest) and Cimarronian (youngest); 
the Upper Permian Series had only one stage, the Custerian. 
O’Connor (1963) named the Gearyan and Cimarronian stages; 
Zeller (1968) the Custerian Stage, citing work by Fay (1965). 
This two-fold classifi cation replaced the three-fold series 
names Lower, Middle, and Upper Permian, and the stage names 
Wolfcampian, Leonardian, Guadalupian, and Ochoan of Jewett 
(1959).  
 Baars (1990) abandoned the terms Lower Permian Series and 
Upper Permian Series in Kansas because they “are too general to 
be of value and create cumbersome classifi cations” (p. 689) and 
suggested they only be used informally. He also abandoned the 
locally derived stage names Gearyan, Cimarronian, and Custerian 
because they had not been widely accepted, and reinstated 
Wolfcampian, Leonardian, and Guadalupian as series names. 
Rock units previously assigned to the Gearyan, Cimarronian, and 
Custerian were reassigned to the Wolfcampian, Leonardian, and 
Guadalupian, respectively. Rocks of Ochoan age are not thought 
to occur in Kansas (Rascoe and Baars, 1972; Baars, 1990); 
however, Jewett (1959) and Dunbar et al. (1960) included the 
Day Creek Dolomite and the Big Basin Formation (“Taloga”) in 
the Ochoan, and Mudge (1967) and Menning et al. (2006) raised 
the possibility as well. 

Series/Epochs

 The International Commission on Stratigraphy (ICS) divides 
the Permian into three series/epochs—in ascending order: 
Cisuralian, Guadalupian, and Lopingian—and Global Stratotype 
Sections and Points (GSSP) are established at the base of each 
(Wardlaw et al., 2004).  
 The base of the Cisuralian Series/Epoch is established in 
Kansas at the base of the Bennett Shale Member of the Red Eagle 
Limestone (Boardman et al., 1998; Sawin et al., 2006).
 The GSSP for the base of the Guadalupian (top of the 
Cisuralian) is located in the southern Guadalupe Mountains 
of Texas in the Cutoff Formation and is marked by the fi rst 
occurrence of the conodont Jinogondolella nankingensis 
(Wardlaw et al., 2004; Glenister et al., 1999). The Wolfcampian 
and Leonardian regional series in North America are 
approximately equal to the Cisuralian (the traditional Leonard top 
is slightly below the Cisuralian top [Menning et al., 2006, p. 353, 
fi g. 4]). The conodont Jinogondolella nankingensis has not been 
reported in Kansas, and correlations of Permian rocks from Texas 
to Kansas remain uncertain. The generally accepted boundaries 
for the base of the Leonardian and Guadalupian (North American 
terminology) in Kansas have, for the most part, been arbitrary, 
with little or no basis or explanation for their position. Because 
the correlative equivalents are not fi rmly established in Kansas, 
no changes to Zeller (1968) are made at this time.
 The GSSP for the base of the Lopingian is located in 
South China, but, as mentioned above, most work suggests the 
uppermost Permian rocks in Kansas are probably no younger than 
Guadalupian.
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Stage/Age

 The ICS divides the Cisuralian Series into four stages 
(in ascending order: Asselian, Sakmarian, Artinskian, and 
Kungurian), but only the base of the Asselian and the top of 
the Kungurian have ICS-ratifi ed boundaries. GSSP’s have 
been proposed for the base of the Sakmarian, Artinskian, and 
Kungurian (Chuvashov et al., 2002a, 2002b), but they have not 
been ratifi ed.
 In Kansas, the base of the Asselian Stage/Age occurs at the 
base of the Bennett Shale Member of the Red Eagle Limestone 
(Boardman et al., 1998; Sawin et al., 2006).
 The position of the proposed base of the Sakmarian 
Stage/Age, defi ned by the fi rst occurrence of the conodont  
Sweetognathus merrilli, is variously reported as “in” the Eiss 
Limestone Member of the Bader Formation (Mei et al., 2002, 
p. 60; Wardlaw et al., 2006), in the “upper part” of the Eiss 
limestone (Menning et al., 2006, p. 347), or “within” the Eiss 
limestone (Wardlaw, 2004; Menning et al., 2006, p. 353) in 
Kansas. 
 The position of the proposed base of the Artinskian 
Stage/Age, defi ned by the fi rst occurrence of the conodont  
Sweetognathus whitei, is also variously reported as  “near the 
base” of the Florence Limestone Member of the Barneston 
Formation (Wardlaw, 2004), “in” the Florence limestone (Mei et 
al., 2002, p. 60; Wardlaw et al., 2006), and “in the Schroyer to 
Florence limestones” (Menning et al., 2006, p. 348) in Kansas. 
 Wardlaw (2004) stated that the Kungurian Stage/Age “is 
not represented by good marine faunas in Kansas.” Menning et 
al. (2006) suggested (in their fi g. 4, p. 334) that the base of the 
Kungurian in Kansas may be at the base of the Odell Shale, but 
they acknowledged that this position is questionable.
 Within the Guadalupian Series, GSSP’s are established 
for the stages (in ascending order: Roadian, Wordian, and 
Capitanian) (Wardlaw et al., 2004), but the placement of these 
boundaries, or even their occurrence, in Kansas is not known. 
As discussed by Norton (1939, p. 1,802), the basal contact of the 
Guadalupian in Kansas may or may not be conformable. Newell 

(1940), in a restudy of the invertebrate fauna of the Whitehorse 
Formation of Oklahoma, Texas, and New Mexico, showed that 
these rocks were late Permian (Capitanian) in age. Skinner (1946) 
reported similar results based on fusulinids. Dunbar et al. (1960) 
assigned the Whitehorse in Kansas to the Capitanian and noted 
it was “virtually unfossiliferous” and that correlations were 
“based on physical stratigraphy” (p. 1,789). Because fossils have 
not been recognized in the rocks assigned to the Guadalupian 
in Kansas, and because the correlation of these rocks to their 
assumed equivalents in West Texas, Oklahoma, New Mexico, 
Colorado, and Wyoming are based solely on lithostratigraphy and 
subsurface correlations, the age of these rocks in Kansas remains 
enigmatic. Therefore, no changes are made to Zeller (1968) at 
this time.  

Council Grove Group and 
Neva Limestone Member

 In conjunction with a proposed repositioning of the 
Carboniferous–Permian boundary in Kansas to the base of the 
Neva Limestone Member of the Grenola Limestone (Baars, 
Ross, et al., 1994), Baars, Ritter, et al. (1994) elevated the Neva 
limestone to formation status, moved the base of the Council 
Grove Group-top of the Admire Group to the base of the Neva 
limestone, and moved the base of the Wolfcampian-top of the 
Virgilian Series/Epochs to the base of the Neva limestone. 
Because the Carboniferous–Permian boundary is now fi rmly 
established at the base of the Bennett Shale Member of the Red 
Eagle Limestone (Boardman et al., 1998; Sawin et al., 2006), the 
changes proposed by Baars, Ross, et al. (1994) and Baars, Ritter, 
et al. (1994) are no longer relevant and are therefore abandoned. 
The top of the Admire Group-base of the Council Grove Group 
remains at the base of the Foraker Limestone (Zeller, 1968), thus 
splitting the Council Grove Group between the Carboniferous and 
Permian, which, according to the North American Stratigraphic 
Code, is appropriate (see discussion in Sawin et al., 2006, p. 
11). The top of the Virgilian (Carboniferous) Stage/Age and the 
base of the Wolfcampian (Permian) Series/Epoch boundaries are 
coincident with the Carboniferous–Permian boundary.

Summary of Formally Adopted Permian Stratigraphic Nomenclature Changes

The following clarifi cations and changes are adopted by the 
Kansas Geological Survey:

1. The coincident base of the Permian System/Period, Cisuralian 
Series/Epoch, and Asselian Stage/Age is established in Kansas 
at the base of the Bennett Shale Member of the Red Eagle 
Limestone (Boardman et al., 1998; Sawin et al., 2006).

2. The position of the ICS series/epoch boundaries (except for 
the base of the Cisuralian) cannot be determined in Kansas; 
therefore, the regional series/epoch names (Wolfcampian, 
Leonardian, and Guadalupian) are retained and the terminology 
of Zeller (1968) (Gearyan, Cimarronian, and Custerian) is 
abandoned as suggested by Baars (1990). The terms “upper” 
and “lower” Permian are only to be recognized as informal 
terms.

3. Proposed GSSP’s for the ICS stage/age boundaries (except 
for the base of the Asselian) of the Cisuralian Series/Epoch 
have not been ratifi ed, and their exact location in the Kansas 
section remains uncertain. Therefore, international stage/age 
nomenclature will not be adopted in Kansas at this time.   

4. The lower and upper boundaries of the Council Grove Group 
remain at the base of the Foraker Limestone and the base 
of the Wreford Limestone, respectively (Zeller, 1968). The 
Carboniferous–Permian boundary located at the base of the 
Bennett Shale Member of the Red Eagle Limestone divides the 
Council Grove into Carboniferous and Permian segments.

5. The boundary between the Upper Pennsylvanian Series/Epoch 
(Virgilian Stage/Age) and the Wolfcampian Series/Epoch is 
repositioned to the base of the Bennett Shale Member of the 
Red Eagle Limestone (Carboniferous–Permian boundary).
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Kansas Geological Survey Stratigraphic 
Nomenclature Committee

 This paper was completed by current members of the 
Kansas Geological Survey’s Stratigraphic Nomenclature 
Committee, which was re-established in July 2005, to address 
stratigraphic issues and establish formally accepted stratigraphic 
nomenclature for Kansas. The Stratigraphic Nomenclature 
Committee is the offi cial arbiter of stratigraphic nomenclature 
and issues in Kansas, subject to review by the State Geologist. 

More information about the Committee and Kansas stratigraphic 
nomenclature is available at http://www.kgs.ku.edu/General/Strat/
index.html.
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FIGURE 1—Permian nomenclature changes to Zeller (1968) that are now formally adopted by the Kansas Geological Survey. Left column: Zeller 
(1968). Center column: This paper, changes are highlighted in red. Right column: ICS nomenclature with estimated position of proposed 
boundaries in Kansas. 
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