
Trip to Wellington Field to observe 3D 
seismic acquisition and production facilities

Hosted and Led by 
Jeff Logan, Paragon Geophysical Services, Inc. 

and
Dana Wreath, BEREXCO, LLC.

Co-Leaders Lynn Watney and Saibal Bhattacharya 
Kansas Geological Survey

KANSAS STATE UNIVERSITY 



Field Trip Attendees 
28 plus 6 students from K-State and 5 additional BEREXCO staff = 39

1 Saibal Bhattacharya Kanasas Geological Survey
2 Rex Buchanan Kanasas Geological Survey
3 John Charlton Kanasas Geological Survey
4 Ed Colson KU student
5 Dustin Damme KU student
6 Saugata Datta Kansas State University
7 Mike Dealy Kansas Geological Survey
8 Fatemeh Fazelalavi KU student
9 Glen Gagnon Kansas Geological Survey cell: 785-214-1098

10 Robert Goldstein KU Department of Geology
11 Tom Hansen Bittersweet Energy
12 Ben Haring KU student
13 Craig Hendix KU student
14 Breanna Huff KU student
15 Bruce Karr Fairfield
16 Bruce Karr's son
17 David Koger Remote Sensing
18 Bill Lamb BEREXCO
19 Jeff Logan Paragon Geophysical
20 Abdelmoneam Raef KSU Department of Geology
21 Jennifer Roberts KU Department of Geology
22 Aimee Scheffer KU student
23 Marios Sophocleous Kansas Geological Survey
24 Andrew Sparks KU student
25 Frank Storms KU student
26 Lynn Watney Kansas Geological Survey
27 Dana Wreath BEREXCO
28 Randy Koudele BEREXCO

Those traveling from 
Lawrence:

Geology vans meet Survey
SUV #1 in upper (north) 
parking lot of the Survey at 7 
a.m. and proceed to 
Wellington to rendezvous at 
Steakhouse Restaurant

Riding in Survey SUV #1: Rex, 
John C., Marios, and Saibal

Survey SUV#2: Lynn leaving 
at 6:30 a.m. to pick up Glen 
Gagnon in Emporia (~8 am.) 
and Mike Dealy and in Wichita 
(~9:45), then drive to 
Wellington. 

George Ndegwa



Lawrence to Wellington via Kansas 
Turnpike – 189 miles (3 hour drive)



Initial meeting location in Wellington:
Steakhouse Motel and Restaurant

parking lot 
1311 E 16th St, Wellington, KS 67152

(620) 326-2266 



Steakhouse
lat 37.2752   long -97.3823



Itinerary
• 1. Drive from Lawrence or Manhattan to meet Paragon 

Geophysical and BEREXCO, LLC. team at the 
Steakhouse parking lot in Wellington, KS at 10:30 a.m. 
(Attendees should have boots and Paragon will provide 
hard hats and vests).

• 2. Proceed to observe seismic acquisition in Wellington 
Field located on northwest edge of the town site (led by 
Jeff Logan, Paragon).

• 3. Return to Steakhouse Restaurant for lunch hosted by 
Paragon Geophysical Services, Inc.

• 4. Return to Wellington Field to observe production 
facilities including producing and injection wells and 
injection plant (led by Dana Wreath, BEREXCO, LLC.).

• 5. Return to Lawrence in mid afternoon.



Kansas Digital Elevation Map showing regional study area 
(purple outline) and field study (red star in Sumner County)

Wellington 
Field

50 miles



Isopach map of Arbuckle Group strata (base Simpson to Precambrian) from well data up to 1965. Contour 
interval 100 ft. From Cole (1975) in Franseen et al. (2004). Selected structural features include Hugoton 
Embayment, Sedgwick Basin and Central Kansas Uplift. Location of Wellington Field and large analogous 
Mississippian Chat fields are noted. Kansas’ two largest coal-fired power plants, Jeffrey Energy Center and 
Sunflower Electric Holcomb Station are identified.
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EOR-CO2 Mississippian 
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Study area for DOE-CO2 project 
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Map of Kansas showing oil and gas fields and outline of study area. Selected structural features 
include Hugoton Embayment, Sedgwick Basin and Central Kansas Uplift. Location of Wellington Field 
and large analogous Mississippian Chat fields are noted. Kansas’ two largest coal-fired power plants, 
Jeffrey Energy Center and Sunflower Electric Holcomb Station are identified.

Core and injectivity
Data in Arbuckle 
disposal
Well Texas World 
Operations

Oil and Gas Fields and data locations



Wellington Field on the 
Interactive Oil and Gas Map Viewer

http://maps.kgs.ku.edu/oilgas/index.cfm

City of
Wellington

Wellington
Field

Steakhouse
Restaurant

I-3
5



Total cumulative is 20.5 
million bbls. – BEREXCO

Single pay – Miss. “Chat”



Wellington 
Field

Anson

Structure map on top of the 
Mississippian in Wellington 
and Anson-Bates Field area. 
Fields are part of a subcrop
play with the Mississippian 
cherty, dolomitic reservoir 
preserved in what appears 
to be structural blocks 
bounded by NE- and NW-
trending lineaments.  
Warmer colors represent 
higher elevation. Lineaments 
added manually (red dashed 
line). 

Bates

Source: Jason Rush



• Local industry cooperation & 
competitive bidding

• Improve current estimates of 
CO2 storage & sequestration 
in Kansas

CO2-EOR in Mississippian 
carbonate reservoir

& CO2 sequestration in 
deep saline Arbuckle 
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Injector well located 27 miles from Wellington Field

Oil and Gas Industry Partner –

BEREXCO – largest oil producer in 
Kansas (~1000 wells)



4322.3 ft

4331.5 ft

Cycle D

Cycle C

PBC

PBC

Interval not recovered in core

SB

SB Subaerial Exposure

COLORLITH
WELL LOG IMAGING
(SEE LITHOLOGY
LEGEND BELOW)

VISUAL CORE DESCRIPTION - (SEE LEGEND ON NEXT PANEL)

CYCLE C

CYCLE D

GR = gamma ray, SP = spontaneous potential
CAL = caliper, PE = photoelectric curve
NPHI = neutron porosity, RHOB = bulk density
DPHI = density porosity 

API: 15-095-21688 
Spud Date: Jan-18-1994
Completion Date: Feb-26-1994
Plugging Date:

Status: Well Drilled
Total Depth: 4500

Well Type: INJ

5 ft

Watney et al. (2001)
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Figure 31--End-member Arbuckle 
reservoir types. A) Abundant 
fracturing of strata. Lithofacies control 
porosity and permeability within 
individual layers (beds), but fractures 
dominate overall permeability. B)
Karst overprinting on lithofacies and 
fractures, resulting in complex 
porosity and permeability. Karst 
overprinting can vary laterally from 
insignificant to extensive. Even where 
extensively developed, karst 
processes can both enhance and 
destroy reservoir properties. C)
Lithofacies control porosity and 
permeability, and laterally persistent 
stratal packages may exert significant 
control on flow properties. 

Franseen et al. (2004)

Interbedded porous and tight zones 
in the Arbuckle saline aquifer



Sumner County Kansas
Gravity with oil and gas fields

Sumner County Kansas
Magnetics with oil and gas fields

Wellington Field

6 mi.

Potential Fields in Wellington Field Area

http://www.kgs.ku.edu/PRS/PotenFld/County/rs/sumnerGravOg.html
http://www.kgs.ku.edu/PRS/PotenFld/County/rs/sumnerMagOg.html

Reduced to the pole using inclination of 
65 degrees and declination of 7 degrees 

Bouguer anomaly values, 
gridded with a two-pass, 8-directional gridding 
algorithm & second-order polynomial surface.



Magnetic – reduced to pole, overlain with configuration of 
Precambrian surface (Cole, 1976; Kruger, 1999)

Nemaha Uplift in vicinity of Wellington 
Field -- ~N19°E
Secondary lineaments --
N46°W

Wellington Field
~18 mi west of the Nemaha Uplift

Regional study area ~20,000 mi2



East side of regional study area
Top Arbuckle Group

P. Gerlach – work in progress
By Bittersweet Energy team



Seismic volume (blue outline)
Donated by Noble Energy Corporation

3D seismic volume being acquired 
in DOE-CO2 study (green outline)
In Wellington Field 
operated by BEREXCO

3D seismic volume 
donated
By Palomino Petroleum
(Wellington West)

1 mi.



Revised 3D 
Preplot

(1/29/10)

1 mi.



Seismic Acquisition Parameters



Sweep Tests Wellington 3D  
February 18, 2010  

Number of Vibs Vary Revision 1
Listen time 2 sec
Start Taper = varies 3D3C P-Wave
End Taper .300 sec

# Low end High end
Sweep Sweep   of Taper Taper

Number of Vibs File # Test # Frequencies Length Sweeps Length Length

Low end Frequency tests & sweep length      
2 vib ? 1 (+3db/oct) Sweep 10-130 10 Seconds 8 0.3 Seconds 0.3 Seconds 
2 vib ? 2 (+3db/oct) Sweep 10-130 20 Seconds 4 0.3 Seconds 0.3 Seconds 
2 vib ? 3 (+3db/oct) Sweep 10-130 20 Seconds 4 0.6 Seconds 0.3 Seconds 
2 vib ? 4 (+3db/oct) Sweep 10-130 20 Seconds 4 1.2 Seconds 0.3 Seconds 
2 vib ? 5 (+3db/oct) Sweep 10-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 6 (+3db/oct) Sweep 10-130 40 Seconds 2 0.6 Seconds 0.3 Seconds 
2 vib ? 7 (+3db/oct) Sweep 10-130 40 Seconds 2 1.2 Seconds 0.3 Seconds 
2 vib ? 8 (+3db/oct) Sweep 10-130 40 Seconds 2 2.4 Seconds 0.3 Seconds 

High Frequency tests
2 vib ? 9 (+3db/oct) Sweep 10-110 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 10 (+3db/oct) Sweep 10-120 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 11 (+3db/oct) Sweep 10-140 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 12 (+3db/oct) Sweep 10-150 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 13 (+3db/oct) Sweep 10-160 40 Seconds 2 0.3 Seconds 0.3 Seconds 

Test number of vibs
1 vib ? 14 (+3db/oct) Sweep 10-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 
3 vib ? 15 (+3db/oct) Sweep 10-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 
4 vib ? 16 (+3db/oct) Sweep 10-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 

Test db/octs
2 vib ? 17 (+1db/oct) Sweep 10-120 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 18 (+1db/oct) Sweep 10-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 19 (+1db/oct) Sweep 10-140 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 20 (+5db/oct) Sweep 10-120 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 21 (+5db/oct) Sweep 10-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 22 (+5db/oct) Sweep 10-140 40 Seconds 2 0.3 Seconds 0.3 Seconds 

Additional Low Frequency Test 
2 vib ? 23 Linear Sweep 10-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 24 (+3db/oct) Sweep 6-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 
2 vib ? 25 Linear Sweep 6-130 40 Seconds 2 0.3 Seconds 0.3 Seconds 

Prior sweep test now being updated 3/5/10











3D Seismic Post-Processing and 
Interpretation

Hedke-Saenger Geoscience, Ltd.,
KGS (Rick Miller), 

KSU (Abdelmoneam Raef), 
Geo-Texture Technologies, 

Susan E. Nissen, Geophysical Consultant



• Impedance inversion, elastic inversion, spectral decomposition, and AVO
characterization to estimate reservoir porosity / lithology (impedance and
elastic inversion), possible hydrocarbon signature (spectral decomposition), 
and indirect corroboration of Vp/Vs ratio (AVO).
• Process and interpret the converted wave (C-wave) that is acquired in 
multi-component acquisition. 
• Elastic inversion of the C-Wave data and subsequent independent 
calculation of Vp/Vs ratio.

Seismic post processing



Principal Component Data Conditioning, 3D Volume-Based Curvature Analysis, 
Workstation-Ready SEG-Y Volume Creation and Preliminary Interpretation of 

Wellington/Sumner Deep DOE 3D Survey

Susan E. Nissen
Geophysical Consultant 


