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NOTE, For space reasons, the following text was omitted from Rogers, J. P., 2007, New reservoir model from 
an old oil fi eld—Garfi eld conglomerate pool, Pawnee County, Kansas: AAPG Bulletin, v. 91, p 1,349-1,365.  
These paragraphs were originally intended to be included in the section marked “Stratigraphy, Sequences and 
Boundaries” (p. 1,353), but were deleted to conform to the standards of AAPG’s “E & P Notes” format.  They 
are reproduced here (Kansas Geological Survey OF 2008-3) for use by those who have day-to-day needs to 
work with the subject formations in detail.   

Defi ning the Lower Boundary of the PBC

Rocks of Mississippian, Ordovician and Precambrian age were exposed and truncated prior to regional 
Pennsylvanian transgression in western Kansas, and this irregular surface forms the base of the PBC in this 
immediate area.  At Garfi eld Pool identifying this boundary is a great challenge because:

1.  The average “congressional” section at Garfi eld Pool contains twenty fi ve producing wells, and (on average) 
only one of these boreholes in each section has drilled through the complete section of lower Pennsylvanian, 
Mississippian and Ordovician strata. 

2.  Many of the boreholes at Garfi eld Pool have (a) reached total depth within the Conglomerate (PBC) interval, 
just a few feet above the unconformity, or (b) have penetrated so little of the Pre-Pennsylvation section that 
Mississippian and older strata are not adequately represented on wireline logs.

3. There is always uncertainty about weathered and brecciated rubble at the unconformity surface.  Is the rubble 
simply collapsed within the space in which it was originally deposited (in which case it is Mississippian in age), 
or has it been moved horizontally by erosion and/or fl uvial processes (in which case it is Pennsylvanian in age)?  

4.  Where penetrated near total depth, the lithologic distinction between a few feet of Osage Mississippian rocks 
or a few feet of Viola Ordovician strata is almost impossible because Mississippian and Ordovician cherts and 
carbonates are very similar in this area.

To compound these problems, the ancient topographic surface of the pre-Pennsylvanian unconformity in 
Pawnee County is very irregular due to variations in resistance to erosion of truncated strata and due to karst 
processes.  As a result the local pattern of subcrop distribution is completely unpredictable, unlike some other 
areas in western Kansas.  To deal with these complex issues on a well-by-well basis, the following somewhat 
arbitrary rules for local subsurface log correlation have been used in this study:
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1.  In most Garfi eld boreholes where cuttings (tied to log depth) and Mississippian log signatures are distinctive 
(Figure 6, page 1356), the Osage and/or Misener formation tops are marked as the position of the unconformity 
surface (and the base of the conglomerate) with some confi dence.  Often these correlation “anchors” have been 
used in the interpretation of adjacent boreholes, even where log tops are less obvious.  

2.  In other boreholes at and near Garfi eld, cuttings in conglomerate intervals contain distinctive chips of 
porous, oil-stained sandstone (matrix) along with the usual collection of chert-pebble chips and clear, coarse, 
well-rounded quartz grains.  It is not uncommon to fi nd a few chips where the oil-stained sandstone matrix is 
still adhering to the chert/limestone fragment.  (Photomicrographs from petrographic sections of these sandstone 
chips are attached for the interested reader.)  By itself, the presence of oil-saturated, sandstone chips in cuttings 
from a questionable interval is a strong indicator that a particular bed is conglomerate and not (Osage) bedded 
chert/limestone.

3.  From observation of rare, “full” penetrations of Mississippian strata near Garfi eld, it is usually the case that 
where preserved, the Osage consists of thick limestone and chert beds, interrupted by only one (or perhaps two) 
thin (Osage) calcareous shale beds.  A reported “Osage” bed sequence that includes several, substantial beds 
of shale are immediately suspect.  I almost every case, careful cuttings examination suggests that the “Osage” 
chert beds in this circumstance are in fact beds of cherty conglomerate, documented by the presence of fi ne-
grained sandstone as described in “2”, above.  In these and other cases, for the purposes of this study (and 
usually based on careful cuttings study), it has been necessary to overrule some operator’s Osage tops.

4.  In the common case where recognizable log signatures of the Mississippian Osage cherty limestone and 
Kinderhookian sandstone are clearly absent, we have concluded that erosion has removed all Mississippian 
beds and deposited conglomerate to total depth in their place.  Limited study of cuttings has not disputed these 
interpretations.  On several occasions this situation requires ignoring published pre-Pennsylvanian tops, which 
may have been based solely on the operator/wellsite geologist fi nding chert fragments in the cuttings.  

5.  Near the eastern and northern boundaries of the fi eld, many operators or wellsite geologists have called 
(Ordovician) Viola tops below the base of the (wire-line) logged interval, at locations where all Mississippian 
strata should have been removed.  When consistent with (confi rmed) Conglomerate intervals in adjacent 
locations, most of these Ordovician tops have been honored as the position of the unconformity and the base of 
the Conglomerate, even lacking confi rmation from cuttings.

The foregoing methods may lead to miscorrelation in rare cases, but are practicably supportable when used with 
consistency.  The reader may review all subsurface data and tops collected from about 350 wells in preparation 
of this study by opening the data-table pdf included in this open-file report from the Kansas Geological Survey.  
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