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EXECUTIVE SUMMARY 

The project “Modeling CO2 Sequestration in Saline Aquifer and Depleted Oil Reservoir to 
Evaluate Regional CO2 Sequestration Potential of Ozark Plateau Aquifer System, South-Central 
Kansas” is focused on the Paleozoic-age Ozark Plateau Aquifer System (OPAS) in southern 
Kansas. OPAS is comprised of the thick and deeply buried Arbuckle Group saline aquifer and 
the overlying Mississippian carbonates that contain large oil and gas reservoirs. The study is 
collaboration between the KGS, Geology Departments at Kansas State University and The 
University of Kansas, BEREXCO, INC., Bittersweet Energy, Inc. Hedke-Saenger Geoscience, 
Ltd., Improved Hydrocarbon Recovery (IHR), Anadarko, Cimarex, Merit Energy, GloriOil, and 
Cisco.  

The project has three areas of focus, 1) a field-scale study at Wellington Field, Sumner County, 
Kansas, 2) 25,000 square mile regional study of a 33-county area in southern Kansas, and 3) 
selection and modeling of a depleting oil field in the Chester/Morrow sandstone play in 
southwest Kansas to evaluate feasibility for CO2-EOR and sequestration capacity in the 
underlying Arbuckle saline aquifer. Activities at Wellington Field are carried out through 
BEREXCO, a subcontractor on the project who is assisting in acquiring seismic, geologic, and 
engineering data for analysis. Evaluation of Wellington Field will assess miscible CO2-EOR 
potential in the Mississippian tripolitic chert reservoir and CO2 sequestration potential in the 
underlying Arbuckle Group saline aquifer. Activities in the regional study are carried out through 
Bittersweet Energy. They are characterizing the Arbuckle Group (saline) aquifer in southern 
Kansas to estimate regional CO2 sequestration capacity. Supplemental funding has expanded the 
project area to all of southwest Kansas referred to as the Western Annex. IHR is managing the 
Chester/Morrow play for CO2-EOR in the western Annex while Bittersweet will use new core 
and log data from basement test and over 200 mi2 of donated 3D seismic. IHR is managing the 
industrial partnership including Anadarko Petroleum Corporation, Cimarex Energy Company, 
Cisco Energy LLC, Glori Oil Ltd., and Merit Energy Company. Project is also supported by 
Sunflower Electric Power Corporation.  

 



4 
 

 

PROJECT STATUS 

Subtasks completed to date include:  

1.0 Project Management & Planning 12/8/2009 12/08/09 12/7/2012 55%
2.0 Characterize the OPAS (Ozark Plateau Aquifer 
System) 1/1/2010 01/01/10 6/30/2012 70%
3.0 Initial geomodel of Mississippian Chat & 
Arbuckle Group - Wellington field 1/1/2010 01/01/10 9/30/2010 09/30/10 100%
4.0 Preparation, Drilling, Data Collection, and 
Analysis - Well #1 9/15/2010 12/15/10 3/31/2011 08/30/11 100%
5.0 Preparation, Drilling, Data Collection and 
Analysis - Well #2 1/1/2011 02/20/11 6/30/2011 08/30/11 100%
6.0 Update Geomodels 5/1/2011 05/01/11 9/30/2011 10/31/12 100%
7.0 Evaluate CO2 Sequestration Potential in 
Arbuckle Group Saline Aquifer 8/1/2011 08/01/11 12/31/2011 10/31/12 100%
8.0 Evaluate CO2 Sequestration Potential in 
Depleted Wellington field 10/15/2011 10/15/11 3/31/2012 +++ 85%
9.0 Characterize leakage pathways - risk 
assessment area 1/1/2010 01/01/10 6/30/2012 10/31/12 100%
10.0 Risk Assessment related to CO2-EOR and CO2 
Sequestration in saline aquifer 6/1/2012 06/01/12 9/30/2012 ** 70%
11.0 Produced water and wellbore management 
plans - Risk assessment area 1/1/2012 01/01/12 10/31/2012 80%

12.0 Regional CO2 sequestration potential in OPAS 8/1/2012 12/7/2012 70%
13.0 Regional source sink relationship 1/1/2010 1/1//2010 12/7/2012 50%
14.0 Technology Transfer 1/1/2010 01/01/10 12/7/2012

% CompletePlanned 
Finish DateTask Name Planned Start 

Date
Actual 

Start Date
Actual 

Finish Date

 

Milestones – name, planned completion date, actual completion date, validation 

FOA Milestone: Notification to Project Manager that activities to populate database with geologic characterization 
data has begun 12/31/2010 12/31/10

Completed, email 
summary

KGS Milestone 1.1: Hire geology consultants for OPAS modeling 3/31/2010 03/31/10 92% Completed*
KGS Milestone 1.2: Acquire/analyze seismic, geologic and engineering data - Wellington field 6/30/2010 06/30/10 Completed, quarterly rpt

KGS Milestone 1.3: Develop initial geomodel for Wellington field 9/30/2010 09/30/10
Completed, email 
summary

KGS Milestone 1.4: Locate and initiate drilling of Well #1 at Wellington field 12/31/2010 12/25/10
Completed, email 
summary

KGS Milestone 2.1: Complete Well#1 at Wellington - DST, core, log, case, perforate, test zones 3/31/2011 08/30/11
Completed, email 
summary

KGS Milestone 2.2: Complete Well#2 at Wellington - Drill, DST, log, case, perforate, test zones 6/30/2011 08/30/11 Completed, email summary
KGS Milestone 2.3: Update Wellington geomodels - Arbuckle & Mississippian 9/30/2011 10/31/12 completed
KGS Milestone 2.4: Evaluate CO2 Sequestration Potential of Arbuckle Group Saline Aquifer - Wellington field 12/31/2011 10/31/12 Completed
KGS Milestone 3.1: CO2 sequestration & EOR potential - Wellington field 3/31/2012 85% complete'++
KGS Milestone 3.2: Characterize leakage pathways - Risk assessment area 6/30/2012 10/31/12 Completed
KGS Milestone 3.3: Risk assessment related to CO2-EOR and CO2-sequestration 9/30/2012 80% complete++++
KGS Milestone 3.4: Regional CO2 Sequestration Potential in OPAS - 17 Counties 12/7/2012 60% complete  
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Key 

++  See Milestone 2.4. Plan is to finish the task by 10/1/2012.
++++ Planned completion date was first quarter BP3, September 2012. We want to integrate more information about the 
shallow freshwater aquifers with the extensive subsurface maps and remote sensing.    

Subtasks completed within current quarter:   

Subtask 4.11. Geochemical analysis of water samples from drilling in Wellington Field and 
Subtask 4.12. Microbiological studies on produced water from Wellington Field. 4.13. Correlate 
log & core (Wellington) - extend to OPAS. 

Subtasks in progress:  

Task 2. -- Characterize the OPAS (Ozark Plateau Aquifer System) in final stage of log 
digitizing. Bittersweet team has embarked on standardizing stratigraphic nomenclature and 
classification so that petrophysical analysis by zone can be done consistently through the 
regional study area.  Figure 1 shows the location of supertype and stratigraphic type wells on a 
structure map of the Arbuckle.  

 

Figure 1. Top Arbuckle structure map of Kansas with the location of supertype wells and 
stratigraphic type wells.  

Formation tops will be review by the team and some volunteer experts to refine stratigraphic tops 
for the set of stratigraphic type logs that have been selected and are being digitized so that 
petrophysical data can be distributed and correlated across the region in a consistent manner. The 
petrophysical web tools developed in this project will facilitate stratigraphic refinement using 
web tools to 1) select wells from a map, 2) review and select formation tops, 3) compare 
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correlations between wells, and 4) save results on web server for further review and finalizing 
(Figure 2).  

 

 

Figure 2. Procedure to add and evaluate stratigraphic tops for the type well project.  

 

Work continues on refinements to web applications utilizing digital well data being generated by 
the project for use in the analysis of the digital log (LAS) dataset. A description of the various 
web apps to data are listed below in Figures 3 through 10.  

 

Figure 3. Synthetic profile plot was previous shown as a useful means to related well data 
to seismic time section.  
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Figure 4. The drill stem test tool will derive k-h with a sufficiently long buildup time.   

 

Figure 5. This log analysis tool evaluates hydrocarbon presence, obtains lithology, 
examines patterns of the petrophysical properties (eg. Use of Pickett cross plots to better 
understand reservoir architecture.  
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Figure 6. Depth constrained cluster analysis is incorporated into log analysis to help 
distinguish flow and hydrostratigraphic units.  

 

Figure 7. Profile is used as the primary means at the KGS to provide quick view of the 
digital well logs by reading LAS file and computing lithologies and allowing other depth 
related information to added to the display alongside log curves and images.  

 

 

Figure 8. Cross section web application.  
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Figure 9. Cross section web application (continued)  

 

Figure 10. 3D cross plot was developed to look at the relationship with various 
petrophysical information to aid in interpreting the strata.  

 

Task 6. – Completed initial versions of geomodels of Arbuckle and Mississippian at 
Wellington Field obtained preliminary simulations.  

Well tests, core analyses, latest 3D seismic processing and interpretation, and log interpretation 
have led to creation of an intermediate geomodel of Mississippian oil reservoir, caprock interval, 
and Arbuckle saline formation. Preliminary simulation of CO2 injection into Arbuckle saline 
aquifer has been accomplished with the latest Petrel geomodels, porosity (Figure 11) and 
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permeability (Figure 12). Simulation of 40,000 metric tons of CO2 shows very small footprint 
and vertical extent (Figure 13).  

 

Figure 11. Porosity geomodel of Arbuckle saline aquifer at Wellington including two wells 
drilled in the project, Wellington #1-32 on the left and #1-28 on the right.  

 

 

Figure 12. Permeability model of Arbuckle saline aquifer.  
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Figure 13. Simulation of 40,000 ton CO2 injection into lower 200 ft of more permeable 
lower Arbuckle saline aquifer. Mid Arbuckle, deemed an aquiclude based on 
petrophysical, geochemical, and microbial data, is considered leaky in this simulation. Very 
small scale injection has very small CO2 plume footprint. Plume migrates vertically from 
injection zone, but remains within the mid Arbuckle as it degrades over time.  

Task 7. – Obtained initial estimates of regional carbon storage in Arbuckle saline aquifer in 
southern Kansas.  

Initial estimates of CO2 capacity in the Arbuckle were discussed in previous quarterly report in 
early 2012. Steps are now being taken to move storage estimates from average values of the 
whole Arbuckle into distinct, correlatable flow and storage dominated stratigraphic units 
utilizing digital well data obtained in Task 2.  

Task 16. -- Review and integrate regional (112 mi2) 3D seismic with well data and interpret 
structure and stratigraphic variability from basement to surface. 

Seismic data has been assembled and interpreted from the western portion of the study area and 
was discussed in a previous quarterly report. Additional use of our regional mapping was 
accomplished in southwestern Kansas near the new basement test in Cutter Field to address the 
structural history and inferred stratigraphic control from the basement to the surface. Maps are 
based on the data assembled and interpreted for this project (Figures 14 through 27).  

The structural evolution in Paleozoic and younger strata mapped in this study follows distinct 
patterns of re-occurring deformation that is controlled by deep-seated (Precambrian basement) 
structure. The episodic movement is strongly related to reactivation of old basement faults 
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leading to additional faulting or draping of the overlying strata. The regional seismic data has 
confirmed that some of the deformation is faulting as previously discussed. The height of most of 
the faulting can extends as high as lower Morrowan, but can be higher in the section. That 
analysis continues.  

The faulting is primarily tied to apparent movement associated with a consistent set of northeast 
and northwest trending lineaments. In turn, the lineaments correlate closely to major basement 
structural features including a northeast trending Midcontinent Rift System (1.1 Ga age) that 
cross cuts the older, predominantly northwest trending accretionary terrane (1.6 Ga age). 
Tectonic activity in the late Paleozoic is coincident with the onset of the development/subsidence 
and wrench faulting of the Anadarko Basin immediately to the south. Later Laramide age (early 
Tertiary) uplift to the west appears to have led to additional, yet subtle movement.  The 
following maps highlight a few prominent lineaments that generally can be seen between the 
structure and isopach maps. As regional stress changed due to nearby tectonic activity, the level 
of reactivation of the weak basement structures that correspond to the locations of the lineaments 
varied through time. The systematics of this structural deformation continues to be examined and 
is being used to assess impact on the CO2 leakage risk assessment.  

 

Figure 14. Total magnetic field, reduced to pole (910 m) combined with the tilt angle of the 
total magnetic field using a 2-10 mile filter.  
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Figure 15. Surface lineaments added to map in Figure 14 showing correspondence of some 
surface lineaments to basement and overall NW and NE trends.  

 

Figure 16. Top of Mississippian contours, surface lineaments, and curvature (gray scale) 
map of the top of the Lower Permian Ft. Riley Limestone that is located below thick 
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evaporites of same age. The evaporites are not breached and curvature and surface 
lineaments indicate likely localized bending or flexure.  

 

Figure 17. Top Precambrian subsea elevation map showing NE and NE trending 
lineaments that are also annotated on the following structural and isopach maps. Map 
includes six counties in SW Kansas which are part of the “Western Annex”. Inset map to 
right shows the location of the mapped area outline by red box.  The new basement test, 
Berexco Cutter KGS #1 is identified with the yellow star. The small squares on map 
represent 6 x 6 mile townships. Mapped area is 80 miles wide by 90 miles high. Cutter Field 
is located north of a NW trending basement fault (lower red dashed line) with paralleling 
fault to the north.  NE trends delineate subdivisions of the shelf that generally fall in 
elevation to the southeast and south defining what is called the Hugoton Embayment, a 
northward extension of the Anadarko Basin.  
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Figure 18. The structural configuration of the top of Arbuckle closely resembles that of the 
Precambrian structure. Map is annotated the same as Figure 17.  
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Figure 19. The structure top of Meramecian-age Mississippian carbonates. Northwest 
trending faults are noted in addition to strong curvature that extends north-south 
connecting the parallel northwest oriented faults. The incised valley of the Chesterian 
closely follows the north-south trend. 

 

 

Figure 20. Structure at the top of the Lower Permian Stone Corral Formation is annotated 
with the same lineament features, but the does not shown abrupt slopes along the 
lineaments. Southern portion of NE trending green dashed lineament is location of abrupt 
flexural, down to the east off of the east flank of the Sierra Grande Uplift that lies west of 
the mapped area.  
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Figure 21. First of a series of isopach maps is the isopach of the Arbuckle Group. Interval 
thickens east and south on the map, closely following same lineaments shown in early 
maps.  
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Figure 22. Isopach of the uppermost Mississippian strata, the Chesterian thickens into the 
southern end of the map, closely corresponding to lineaments that define area of regional 
change. The stratigraphic interval includes locally thick accumulation of sandstone and 
shale in the north-south oriented valley that passes east of the Cutter KGS #1 well. Incised 
valley broadens in the southeast edge to become a tidal dominated delta.  

 

 

Figure 23. Isopach of the Lower Pennsylvanian Morrowan strata (25 ft contour interval) 
show broad thickening to the west, a noticeable shift in trend from isopach maps of deeper 
strata. Lineaments correspond only to subtle changes in thickness and suggest that 
basement structure was not undergoing significant reactivation.  
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Figure 24. Isopach of the Middle Pennsylvanian Cherokee Group (25 ft contour interval) 
reveals an arcuate tend of thickening in the southwest sector around a thin extending east 
off the Sierra Grande Uplift. Lineaments noted loosely correlate with these thickness 
patterns whose edges are only more sharply defined in the southwest.  
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Figure 25. Isopach from the Upper Pennsylvanian Heebner Shale to the top of the Middle 
Pennsylvanian Cherokee Group (contour interval 25 ft). Thicker strata are again shifted to 
the southern portion of the Hugoton Embayment bordering the Anadarko Basin. 
Lineaments separate well defined areas of more abrupt change in thickness in what 
appears to be a reactivation of the southerly subsidence along basement structures.  

 

Figure 26. Isopach of the Lower Permian Neva to the Upper Pennsylvanian Heebner Shale 
(contour interval 25 ft). Lineaments again define areas of thickness change with abrupt 
thinning in extreme southwest east of the Sierra Grande Uplift.  



21 
 

 

Figure 27. Isopach of the Lower Permian (Leonardian) Hutchinson Salt to the Lower 
Permian Neva Limestone reveals stepwise thickening to the southeast, closely 
corresponding to the lineaments. Contour interval is 25 ft. Thickening to southeast is 
accompanied by appearance and thickening of halite and anhydrite in the Hutchinson Salt 
Member. Change along lineaments is gradual.  

 

Task 17.  -- Collect new 2D shear and 3D multicomponent seismic data and drill test 
borehole #3 in Stevens County, Kansas. 

The 3D seismic data were collected in July and August at Cutter Field prior to commencing 
drilling of borehole #3, the Berexco Cutter KGS #1. The 2D shear wave data were acquired in 
August. P-wave processing was to be completed by October and 2D shear processed by 
November. The 3D converted wave processing will also be completed in November. 
Interpretation is to be completed by December 2012.  

The permitting for seismic was successfully accomplished (Figure 18) to allow acquisition area 
as planned (Figures 19 and 20). Recording and source parameters are defined in Figure 21.  
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Figure 18. Seismic permitting map. 
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Figure 19. Spread design of the 3D seismic shown on the left. On right is the actual 3D 
acquisition.  Breaks in the acquisition are for roads and pipeline right of ways. More details 
are shown in Figure 20.  
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Figure 20. Source, receiver, buffers (blue and green) due to roads, wells, and pipelines. Red 
is no permit obtained. Yellow is cable only, no vib truck.  
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Figure 21. Recording and source parameters for the 3D seismic acquisition at Cutter Field.  

 

The footprint of the 3D seismic includes an area on the west over Cutter Field with both thinner 
Chester and Morrow sandstones and the staked location of the Cutter well. The new seismic also 
includes the north-south oriented incised valley with thick sand that passed east of Cutter Field 
(Figures 22 and 23).  
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Figure 22. KC Docket from Berexco, LLC showing Lower Chester “A” sand isoporosity 
map delimiting thicker sandstone in the incised valley that is located in eastern portion of 
new acquisition of 3D seismic. Location of KGS Cutter #1 is shown in Section 1, situated 2 
miles west of the incised valley.  
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Figure 23. New seismic acquisition (orange outline) overlaps with vintage seismic on 
northeast side providing an extended view of the incised valley to the south. Another 
vintage seismic in red within the outline of the new seismic. New data will be notable 
improvement.  

 

Drilling of Borehole #3, Berexco Cutter KGS #1 

The Berexco Cutter KGS #1 is located 2440’ FNL-1320’ FEL Section 1-T31S-R35W, in the 
northeast corner of Stevens County, Kansas. Drilling commenced on July 29th. This location was 
the second and final calibration site in the 3-year program to evaluate carbon sequestration 
potential in southern Kansas.  
 
This western Kansas well will be drilled in Cutter Field, operated by Berexco, LLC, Wichita, 
KS. The drilling selection process involved bids tendered by several of the companies who 
operate oil  fields that are being characterized and modeled as part of the Southwest Kansas CO2 
Initiative Consortium managed by Improved Hydrocarbon Recovery. Companies include 
Berexco, Cimarex, Elm II, GloriOil, Merit, and Anadarko who operate oil fields in this area 
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including Pleasant Prairie South, North Eubanks, Shuck, and Cutter. These industry partners 
donated seismic, well, and production data to make this evaluation possible and provide needed 
cost share. The concentration of these fields among others in this area could provide the basis for 
implementing commercial scale CO2 sequestration should evaluation be successful.  
 
The drilling was preceded by acquisition of nearly 9 square miles of 3D multi-component 
seismic imaging by Paragon Geophysical and designed by Hedke-Saenger Geoscience Ltd., both 
from Wichita, KS. Seismic data will be used to map the rock properties around the new well. 
Existing data was also used to site the well on a structural high that would aid CO2 plume 
management.  
 
The Cutter KGS #1 and new seismic data will be combined with over 120 square miles of 
seismic data donated by industry partners to the project to augment and enhance interpretations 
from the local scale and regional subsurface well based mapping.  
 
The well was scheduled for 55 days of drilling by Berexco’s drilling company Beredco, Inc., 
during which time approximately 1180 ft of core was planned starting in the Pennsylvanian 
Morrowan-age strata and the ending in the Precambrian basement, estimated to be located at 
7550 ft beneath the surface (Figure 24). A total of 1046 ft of core was actually cut in this 
interval. Repeated jamming of the core bit in fractured porous intervals in the lower Arbuckle 
prevented continuously coring that interval and expended rig time. Decision was made to drill 
ahead just of the base of the Arbuckle to conserve on rig time so that a DST and full suite of 
logging could comfortably be acquired. Funds remaining for this well should be sufficient for 
testing the cased well for brine composition including both inorganic and microbial content.  
 

 

Figure 24. Proposed coring program.  

 
Coring was accomplished by Devilbiss Coring. Core was trucked to Houston core analysis by 
Weatherford Labs, extensive wireline logging by Halliburton, and analysis of fluids and rock by 
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Geology departments at Kansas State University and The University of Kansas will provide 
critical geologic, geochemical, and engineering data that will be used to evaluate recovery of  
incremental oil using CO2 from the field’s sandstone reservoir, quantify the storage capacity of 
the underlying deep Arbuckle saline formation, and investigate properties of caprocks to contain 
and manage commercial quantities of CO2.   
 
The analysis of the Cutter Field well parallels the study of Wellington Field in Sumner County in 
south-central Kansas. Wellington and Cutter field data will be integrated with subsurface 
mapping by Bittersweet Energy subcontractor over the 25,000 square miles between and beyond 
these two fields in southern Kansas (Figures 25 and 26). Regional mapping of rock properties is 
being used to develop new CO2 storage capacity estimates and establish a geologic framework 
that will aid potential future site selection for CO2 storage projects. Distance between fields is 
200 miles.  

 

 

Figure 25. Mississippian structure map showing annotated with the locations of the Cutter 
and Wellington fields. 
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Figure 26. Mississippian oil fields compared by cumulative hydrocarbon produced and the 
location of the two fields being used as calibration points, Cutter and Wellington fields. 

 

Intent to drill form for the Cutter well was filed and approved with the Kansas Corporation 
Commission (Figures 27 through 35) that includes information about the well and location maps.  



31 
 

 

Figure 27. Intent to drill form for Cutter KGS #1 submitted to State of Kansas, page 1.  
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Figure 28. Intent to drill form for Cutter KGS #1, page 2.  
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Figure 29. Intent to drill form for Cutter KGS #1, page 3.  
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Figure 30.  Intent to drill form for Cutter KGS #1, page 4. 
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Figure 31. Intent to drill form for Cutter KGS #1, page 5. 
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Figure 32. Intent to drill form for Cutter KGS #1, page 6. 
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Figure 34. Intent to drill form for Cutter KGS #1, page 7. 
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Figure 35. Intent to drill form for Cutter KGS #1, page 8. 

 

Additional maps are shown to illustrate the “lay of the land” (Figures 36 and 37). Southwestern 
Kansas contains wide expanses of short grass prairie and wheat fields (Figure 38). 
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Figure 36. Google Maps image of the area near the wellsite.  

 

 

Figure 37. Oblique view of the area in the vicinity of the Cutter KGS #1 borehole.  
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Figure 38. Photos taken from points surrounding the wellsite of Cutter KGS #1.  

 

A georeport was prepared by the wellsite geologist that describes the rocks encountered as 
observed from well cuttings. Information recorded included rate of penetration in feet per 
minute, gas shows, and lithology encountered. Information from that report was read and parsed 
into the Java web application Well Profile. The resulting profile down to 7334 ft is shown in 
Figure 39. Actual total depth is 7550 ft. Final georeport has yet to be released.  
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Figure 39. Composite georeport 
through 7334 ft for the Berexco Cutter 
KGS #1 generated by Well Profile 
software.  Rate of penetration on left, 
stratigraphy in 2nd track, color and 
lithology, porosity amount as black bar 
and  
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A web page has been developed for the well and information (Figure 40). The website contains 
all the vital well information (Figure 41) and well log information that is summarized and 
graphically illustrated in Figure 42a and 42b.  

 

 

Figure 40. Website address for the Berexco Cutter KGS #1.  
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Figure 41. Vital data on the drilling of Berexco Cutter KGS #1.  

 

Figure 42a. Comprehensive well log suite ran in the Cutter KGS #1 well.  
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Figure 42b. Integrated well 
profile of triple combo log suite, 
gamma ray spectral log, and 
sample description for the Cutter 
KGS #1 well running from the 
upper Pennsylvanian lower 
Shawnee Group to the 
Precambrian granite.  
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Figure 43. Core was placed in secure cardboard core boxes. Core taken in the shale 
dominated interval of Morrowan age were cut using an aluminum liner.  

 

The coring was done conventionally with an experienced driller. The drilling company was very 
prepared for any exigencies that could affect the coring. They were able to avert any large loss of 
circulation, which as a concern with shallow hydrocarbons and potential to stick the drillpipe if 
fluid loss was substantial. The coring strategy was focused on safety, while obtaining core in the 
most efficient manner possible.  
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Figure 44.  Core gamma from 5233-5667.7 ft.  

 

 

Top Morrow through Morrow sandstone oil 
reservoir.  

 

 

 

 

 

 

 

 

Base Morrow into St. Louis Mississippian. 
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Figure 45.  Core gamma from 6360-6769.4 ft.  

 

Lower Osage Mississippian into Kinderhook 
Mississippian. 

 

 

Kinderhook into upper Middle Ordovician Viola Ls. 

 

 

 

 

 

 

 

Lower Viola Ls. into top of Lower Ordovician Arbuckle 
Group.  

 

 

 

 

 

 

 

 

Upper Arbuckle Group 
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Figure 46.  Core gamma from 
6904-7271 ft.   

 

Arbuckle Group.  

 

 

 

 

 

Mid Arbuckle  

 

 

 

 

Lower Arbuckle 

 

 

 

 

 

Lower Arbuckle, ~150 ft above 
Precambrian 
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Figure 47.  Core gamma from 
7530-7581.6 ft.    

 

 

 

 

 

Base Arbuckle, 30 ft above the 
Precambrian granite.  
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Figure 48. Running gamma ray measurements. Depth is measurement in series from top to 
bottom of core. Vertical axis is gamma radiation in API units. Interval extends from base 
of Atokan into Morrow and with 1046 ft of total core.  

PRESENTATIONS 

Scheffer, A.A., Gulliver, D., Roberts, J.A., Fowle, D., Watney, W.L., Doveton, J., Stotler, R., 
Whittemore, D., ms. in preparation, Geochemical, Microbiological, and Permeability 
Characteristics Indicating Vertical Zonation of the Arbuckle Saline Aquifer, a potential CO2 
storage reservoir. 

Barker, R., Watney, W., Rush, J., Strazisar, B., Scheffer, A., Bhattacharya, S., Wreath, D., and 
Datta, S, ms. in prep., Geochemical and mineralogical characterization of the Arbuckle aquifer: 
Studying mineral reactions and its implications for CO2 sequestration.  

Sirazhiev, A., ms. in preparation, Seismic Attribute Analysis of the Mississippian Chert at the 
Wellington Field, south-central Kansas.  
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KEY FINDINGS 

1. A new well, the Berexco Cutter KGS #1, 2440’ FNL-1320’ FEL Section 1-T31S-R35W, 
in the northeast corner of Stevens County, Kansas completed October 9, 2012.  Well has 
met targeted objectives to date including reaching the Precambrian basement and nearly 
achieving 1160 ft coring objective. A total of 1046 ft total core was cut. All intended logs 
were acquired and are being analyzed.  One DST was taken across the lowermost 
Arbuckle and basement rock. Another DST straddling the lower Arbuckle was 
unsuccessful. The decision was made to forgo further DSTs and complete the well due to 
deteriorating hole conditions and rig time. It was also decided to run more perf and swab 
testing with what should be a savings in rig time and associated expenses. In addition to 
the perf and swabbing, buildup tests are planned to permit estimates of permeability.  

2. Regional structural and isopach mapping have identified systematic patterns to the 
structural evolution of southern Kansas that is closely tied to nearby tectonism, 
particularly the late Paleozoic development of the Anadarko Basin. Later movement and 
structural deformation has been more subtle, but often follow as reactivation of older 
structures.  

3. The new multicomponent 3D and 2D seismic surveys at Cutter Field were successfully 
acquired and are being processed.  

 

PLANS 

1. Complete processing of the new seismic data at Cutter Field and begin interpretation. 

2. Describe core at Weatherford Labs and define core analyses so that activity can begin.  

3. Update geomodels of the Mississippian and Arbuckle at Wellington Field.   

4. Add reaction kinetics to simulation studies. 

5. Continue geomodel refinement and simulation in southwestern Kansas Chester/Morrow 
oil fields.  

6. Complete digitizing LAS files and correlate logs so regional geomodels and simulation 
can be undertaken.  
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