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The Kansas Geological Society Bulletin, which is published bimonthly both in hard-copy and electronic format, seeks short papers
dealing with any aspect of Kansas geology, including petroleum geology, studies of producing oil or gas fields, and outcrop or
conceptual studies. Maximum printed length of papers is 5 pages as they appear in the Bulletin, including text, references,

figures and/or tables, and figure/table captions. Inquiries regarding manuscripts should be sent to Rebecca Radford,

manager @kagslibrary.com or mailed to 212 N. Market, Ste. 100, Wichita, KS 67202. Specific guidelines for manuscript submis-

sion appear in each issue of the Bulletin, which can also be accessed on-line at the Kansas Geological Society web site at http://
www.kgslibrary.com
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SOCIETY Technical Meetings

2015 Technical Talks

May 18—(A Monday) ""From Chaos to Confucius: Making sense out of the Mississippian Reservoirs of
Northern Oklahoma" - Shane Matson

May 26—WSU Student Field Studies—Larry Richardson’s class

The Technical Talks will break for summer and resume in September

For More Information or suggestions of speakers please contact Dave Clothier: dave@mccoypetroleum.com

Note: For those geologists who need 30 points to renew their licenses, there will be a sign-in sheet at each
presentation and also a certificate of attendance.

n the wisaom Center

Please remember to check the website for the most up to date information on Technical Talks

http://www.kgslibrary.com/techtalks.cfm

4 www.kgslibrary.com




KANSAS GEOLOGICAL SOCIETY

BOARD OF DIRECTORS BULLETIN STAFF

PRESIDENT PRESIDENT-ELECT
Frank Mize Tim Hellman EDITOR

Ernie Morrison (316) 264-6366
SECRETARY TREASURER
Chuck Brewer Leah Kasten ADVERTISING

Kent Scribner
DIRECTORS ADVISORS Stelbar Qil Corp. (316) 264-8378
Brian Fisher Alan DeGood

Ted McHenry
Paul Gunzelman

M.L. Korphage

COMMITTEE CHAIRMEN

Advertising
Advisory

Annual Banquet

Budget Committee
Bulletin

Continuing Education
Distinguished Awards
Environmental

Field Trip

Fishing Tournament
Future Plans

Golf

Historian

Investment

Library

Membership
Nomenclature

Picnic
Public Relations
Shooting Tournament

Technical Program
Ticket Sales

Kent Scribner
Tom Hansen
Larry Richardson
Bob Bayer

Leah Kasten
Rebecca Radford
Robert Cowdery
Brian Fisher
Kent Matson
Larry Skelton
Randy Teter
Chuck Brewer
David Barker
Larry Skelton
Leah Kasten
Roger Martin
Ted Jochems
Larry Friend
John H. Morrison, 1l
Wes Hansen
Robert Cowdery
Larry Richardson
Dave Clothier
Bill Shepherd

A.A.P.G. DELEGATES

PROFILES/MEMORIALS
Robert D. Cowdery
Consultant (316) 267-9030

EXPLORATION HIGHLIGHTS
John H. Morrison, 111
Independent O&G (316) 263-8281

STATE SURVEY
Rex Buchanan

KS Geological Survey (785) 864-3965

SOCIETY NEWS

KGS Library (316) 265-8676
EDITOR EMERITUS

Wes Hansen (316) 263-7313

Larry Richardson (316) 262-8427

K.G.S. LIBRARY

Ernie Morrison  Douglas Davis

2018

2018

PHONE 316-265-8676 FAX 316-265-1013
email: frontdesk@kagslibrary.com or
Web: www.kgslibrary.com

LIBRARY MANAGER
Rebecca Radford 265-8676
manager @kgslibrary.com

The KGS Bulletin is published bi-monthly by the Kansas Geological Society, with offices
at 212 North Market, Wichita, Kansas 67202 Copyright 2015, The Kansas Geological
Society. The purpose of the Bulletin is to keep members informed of the activities of the
Society and to encourage the exchange and dissemination of technical information related
to the Geological profession. Subscription to the Bulletin is by membership in the Kansas
Geological Society. Limited permission is hereby given by the KGS to photocopy any
material appearing in the KGS BULLETIN for the non-commercial purpose of scientific
or educational advancement. The KGS, a scientific society, neither adopts nor supports
positions of advocacy, we provide this and other forums for the presentation of diverse
opinions and positions. Opinions presented in these publications do not reflect official
positions of the Society.

www.kgslibrary.com 5



RILOBITE CAN YOU NAME
ESTING THE CRITTER?

ING. Sponsored by Trilobite Testing, Inc.

] Is your paleo up to date?
Twenty-two Trucks Serving

Kansas—Colorado—Texas—Nebraska—lllinois If you know the name of the trilobite,
DST’s submit your guess via e-mail to
Back Pressure testing (G1 & G2) manager @kgslibrary.com
Slick line services using the same Weatherford
Electronic Pressure Gauges used on DST’s Remember that Trilobite Testing is
sponsoring your efforts, so be sure to thank
1-800-728-5369 Paul Simpson the next time you see him.
FAX 1-785-625-5620
CONGRATULATIONS!!
www.trilobitetesting.com Tom Dudgeon correctly identified
trilobite@eaglecom.net The last one as: Andegavia
SHOPS LOCATED IN: Bulletin committee members and PhD’s in
Sc:lrtyé;t:,sKS Paleontology are prohibited from entering.

Pratt, KS
Hugoton, KS
Oberlin, KS
Clay City, IL

RILOBITE

ESTING
INC.

UNIVERSITY OF KANSAS STATE OF KANSAS R 5 e 2 T & ~ STATE GEOLOGICAL SURVEY

Franklin D. Murphy, M.D, Chancellor  George Docking, Governor Frank C. Foley, Ph.D., State Geologistand Dircctor
William W. Har

THE SURFACE FEATURES OF KANSAS s

loward Carey (58)
ﬁ‘:ﬁ"&;ﬁ:ﬁ;sﬁs’ - ] ?o By RAYMOND C. MOORE

MINERAL INDUSTRIES COUNCIL

& A
b Nplyshars
cHEROREE

e Low:w’

AIN
el e BLUE HILLS UPLAND

SMOKY HILLS UPLAND

www.kgslibrary.com




President’s Letter

Greetings fellow KGS members,

Hope everyone is weathering our recent decline in oil prices. It is un-
fortunate that our nation does not understand what a pivotal role our industry
plays in our economy until we have a drastic change in our circumstances.
With tax revenues dropping rapidly, and job loss increasing dramatically,
perhaps folks will begin to understand. As | write this letter, | see the an-
nouncement that our economy grew 0.2% (stagnant) in the first quarter of
this year, much lower than was projected. | remember some advice | re-
ceived from an old (actually, he wasn't so old.....he was younger at the time
than 1 am now) Humble Oil geologist, Winford Howard, while on my first
job. He exclaimed to me that you have to develop the attitude, "When it is
too tough for everyone else, it is just right for me". This advice | have valued
for just short of 40 years. Those of us that work Kansas see that play out
every time the price of oil drops.

So how does this affect us at the Library? We have had to lay off
some of our part time help. Fortunately, the Foundation has stepped up with some help for some of our summer employ-
ees, for which we thank them most kindly. We continue to focus on scanning in Eastern Kansas logs and Geologic Re-
ports. Our future depends on the growth of the Digital Library, and we desperately need to back up our paper records, as a
great many are irreplaceable.

I want to encourage our membership to use our facilities for their printing and scanning needs. Maps, geologic re-
ports, hard copies of electric logs......we can handle them all!

For this month's picture 1'm stepping away from tradition with a picture of a friend of mine and fellow KGS member
from Indiana, Larry Whitmer. The picture was taken in the Bear Tooth Mountain area in Montana, while Barbara and |
were visiting him at his cabin east of Yellowstone in
Wyoming.

Frank S. Mize
President 2015

Bear Tooth Mountain area in Montana

View these photos on line to experience them in color

www.kgslibrary.com 7



Kansas State University

DEPARTMENT OF GEOLOGY

Graduate education for active professionals in this
innovative program, workshops, site visits and distance
courses help professionals advance in their careers.
Whether your goal is to receive academic credit,
certifications or a master's degree in geoclogy, you'llfind a
path that leads to your career goals.

CHOOSE FROM SPECIALIZATIONS IN:

» Petroleumn geology » Groundwater
» Environmental gecchemistry » Exploration geophysics
» Structural Geology » Geomicrobiclogy

LEARN MORE

Contact Pamela Kempton, department head, for more
informaticn at pkempton@k-state.edu. Or contact any of our
program partners to learn more.

K-State Global Campus: dce.k-state.edu
Geology department: k-state.edu/geology
Graduate School: k-state.edu/grad

KANSAS STATE

UNIVERSITY
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Walters Digital Library
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Log in as our guest
and see the Society's Database

A convenient way to see what
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frontdesk@kgslibrary.com
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From The Manager

Dear Members,

One of the more enjoyable aspects of my job as manager of the Soci-
ety is when the geology students come to present their field studies
and projects at our Technical Meetings. The KU students always
weather the storm and come in the winter but spring brings us the
Fort Hays State students and the Wichita State students.

Pictured below is Dr. Hendratta Ali and her students from Fort Hays
State, with Frank Mize and Dave Clothier. These students gave us
outstanding presentations and in turn, we fattened them up a bit with
lunch and dessert at the Petroleum Club.

We will be looking forward to the Wichita State Petroleum Class,

taught by our own Larry Richardson. His students will be presenting
on Tuesday, May 26th.

Wednesday, May 13th will be
the Foundation’s Annual
Spring Mixer at the Petroleum
Club. All are welcome! See
flyer in this issue or on-line.

The KGS Golf Tournament
will be on Monday, July 13th.
Watch the web site for more
information as we get closer to
that date. Registration forms
will be available on-line or at
the library or can be emailed
upon request.

Respectfully submitted,
Retbecca Radford

Manager

Let Us Print Your Geo Reports
And Save Your Time For Finding More Oil & Gas

| . Top Quality Color Printing For Our Membership
" {7 Email your files to: kgsorders@gmail.com

www.kgslibrary.com




“Woodford Shale as a Source/Reservoir Rock'"
By
Brian J. Cardott

Cardott received a Bachelor’s degree in geology from the University of Illinois-Urbana in 1977, and a Master’s degree in geology from
Southern Illinois University-Carbondale in 1981. In addition to the AAPG, he is a member of and active in several geological societies:
The Society for Organic Petrology (President, 1995-1996; Vice President, 1991-1992), International Committee for Coal and Organic
Petrology, Geological Society of America (Coal Geology Division Member-at-Large, 1989-1991), Oklahoma City Geological Society,
and Tulsa Geological Society.

In March 2015 Brian gave a great talk about the Woodford Shale as a Source/Reservoir Rock and some of the intricacies of this shale
as it recognized as both a reservoir and as a source. The following information has been taken from internet site: http://
www.0gs.ou.edu/oilgaspres.php For further and more detailed information please go to that site.

Outline of the presentation
*Define the Oil Window, with an Emphasis on the Start of the Window
*Basic Parameters Needed for Oil Production from Shale Resource Plays
*Evaluation of Woodford Shale as a Liquid Hydrocarbon Reservoir

OPL 1396 VITTINITE REFLECTANCE SUMARY
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Vitrinite-like bitumen is the greatest source of error for low thermal maturity shale’s and possibly the source of reflectance suppres-
sion: Hackley and others(2013) concluded that Vitrinite reflectance measurements of early mature Devonian shale’s in the Appala-
chian Basin may erroneously include pre-oil solid bitumen reflectance measurements.
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Even if some of Woodford Shale vitrinitereflectance values <0.5% Ro included lower bitumen-reflectance values, the influence
would most likely lower the mean Vitrinite-reflectance value by ~0.10-0.20% RO (e.g., 0.48% Ro may actually be ~0.58-0.68% Ro
at the start of the oil window), confirmed by other qualitative petrographic thermal maturity indicators.

Jarvie (2012, p. 91):
“....thermal maturity values from about 0.60 to 1.40 Ro are the most likely values significant for petroleum liquid generation. Re-
gardless of thermal maturity, there must be sufficient oil saturation to allow for the possibility of commercial production of oil”.

Most petroleum geochemists use 0.6% Ro as the onset of oil generation (e.g., Peters and Cassa, 1994 Applied source rock geochem-
istry: AAPG Memoir 60, p. 93-117)

Table 5.3. Geochemical Parameters Describing Level of Thermal Maturation

Maturation Generation
i Bitumen Plc

Stage of Thermal Ro Trax Bitumen/
Maturity for Oil (%) (°C) TAla TOCb (mg/g rock) [S1/(S1 + So)]
Immature 0.2-0.6 <435 1.5-2.6 <0.05 <50 <0.10
Mature

Early 0.6-0.65 435-445 2.6-2.7 0.05-0.10 50-100 0.10-0.15

Peak 0.65-0.9 445-450 2.7-2.9 0.15-0.25 150-250 0.25-0.40

Late 0.9-1.35 450-470 2.9-3.3 — — >0.40
Postmature 135 >470 »3.3 = — —

a

bIn/:{Jrze;ﬁﬂzimézdzks with type | or |1 kerogen commonly show bitumen/TOC ratios in the range 0.05-0.25. Cgution shou}d be appliedl when interpreting extract yields
from coals. For example, many gas—prone coals show high exiract yields suggesting oil-prone character, but extract yield normalized to TOC is low (<30 mg HC/g TOC).
Bitumen/TOC ratios over 0.25 can indicate contamination or migrated oil or can be ariifacts caused by ratios of small, inaccurate numbers.

¢P|, production index.

Hunt (1996, p. 368):

“the lowest value associated with the known generation of conventional oil is about 0.5% [Ro], and 0.6% [Ro] is generally recog-
nized as the beginning of commercial oil accumulations. What is the lowest thermal maturity to produce economic quantities of oil
in the Woodford Shale? Please note the start of the oil window is a zone rather than an exact number
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Jarvie (2012, p.91): “Although an organic-rick source rock in the oil window with good oil saturation is the most likely place to have
oil, it is also the most difficult to produce, unless it has open fractures or an organic-lean facies closely associate with it. This is due to
molecular size, viscosity, and sorption of oil.”

Oklahoma Oil/Condensate/Gas
Production Caveat
Gas Production is reported by the Oklahoma Corporation Commission by Well and Oil/condensate production reported by the Okla-
homa Tax Commission by Lease [production by well is only on single-well lease] The production data is supplied by PlI/Dwights LLC,
2014 HIS Energy Group.

Woodford Shale
(2011-2014 Q1)

Woodford Shale G
(2004-2014 Q1) produce ONLY

GAS in oil window
(less natural
fractures and

shallow depth?)

Most Woodford

“oil wells” (based

on GOR <17,000)
3,114 Woodford wells  have low IP gas.

Due to a number of variables, Woodford Shale Vitrinite isoreflectance maps should be used as a qualitative thermal maturity indicator
(e.g., start, middle, end of oil window; condensate window; gas window) and not as a “drill here” indicator because of the following
factors:
*Vitrinite reflectance is an average of many values and has some internal variation.
*Woodford Shale Vitrinite reflectance was originally determined to estimate the general hydrocarbon source rock potential
*The Woodford Shale is divided into three informal members: the lower member was deposited more near- shore marine and is
where the most and largest Vitrinite and petrified wood is found.
*The Vitrinite reflectance value is extrapolated to the entire thickness even though the Woodford shale may be up to 700’ thick.
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PARAGON

GEOPHYSICAL SERVICES, INC

Providing Quality Seismic Since 1993

Visit our website at
WWWw.paragongeo.com

=1 % =1

3500 N. Rock Rd., Bldg. 800, Wichita, KS 67226 316-636-5552
paragon@ pargongeo.com

2. XTO 1-32H Owens Horizontal Well
Carter Co.; 32-3S-3E; IP 3,361 MCFD, 418 BOPD (50° API)
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3a. XTO 1-12H Wiggins Horizontal Well
Carter Co.; 13-4S-3E; IP 1,285 MCFD, 150 BOPD
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Single well lease confirmed by (Production data supplied by
operator. Petroleum Information/Dwights LLC
Cum: 68,657 BO; 1,153,080 MCF dba IHS Energy Group, © 2014)

Continued on page 17 13



WOULD YOU LIKE TO INCREASE YOUR PRODUCTION AT A
FRACTION OF THE COST OF HORIZONTAL DRILLING?

Well Enhancement Services, LLC is jetting laterals utilizing new technology

and coiled tubing. We now have the ability to place hundreds of gallons of acid
hundreds of feet away from the well bore. This allows us to not only enhance
existing production but to produce reserves previously unreachable. It has
established itself by repeatedly increasing production in both new and existing
wells. Contact us for more information, questions or to schedule your next

well with WES.

Please Contact Us:

Phone: (785) 625-5155
Fax: (785) 625-4151
Field: (785) 259-4638

wesofhays@hotmail.com
Box 87, Schoenchen, KS 67667

“Tap into success.....with WES”

Personnel with degrees & 20+ years of oilfield experience

www.GEOSteering.com

Proprietary software

281-573-0500

) ) TST interpretation for GR only jobs
info@geosteering.com P vl

Image displays / interpretation for jobs with azimuthal GR,

Free introductory consultation resistivity or density

with modeling:
let us demonstrate whether
images or propagation resistivity
could add value to your well.

Resistivity modelling / interpretation for jobs with LWD
propagation resistivity

Real-time (always)

i p&% )} ™ A i WWV’NJMIﬂ““’»w/%"}amm,mwv‘d\‘ A A M\ A
A AL AN N YV TV }‘ YW N e N AL
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Kenneth C. Gates ‘
&5 BRECKENRIDGE
Kovn. Gtes ¥ EXPLORATION
Y 4 COMPANY, INC

Complete Well Service

1-800-660-7974
Since 1946 Fax: 620-672-5902

P.O. Box 847
Pratt, Kansas 67124 Member KIOGA /AESC

Equipment yard & field office:
1 3/4 miles North on Highway K-61 from 54 & K-61 Junction

Check us out at www.breckex.com

. Experienced Crews .Rod & Tubing Service . Workover & Completions . Swab Tanks

. Pole Masts-Single and Double Derricks . Air Foam Unit . Monitor & Water Well Drilling

. Reverse Circulating Pump & Power Swivel Equipment . Statewide Oilfield Hauling

. Environmental Cleanup . Vacuum Trucks/Water Trucks . Dirtwork-Dozers, Grader, Backhoe

i " Breckenridge Exploration Co., Inc. Denver Colorado Office
Hyd Excavation S ’
e 7 Ciing catto uards - Highway 180 E 600 17th Street, Ste. 2800 S
' A= . Mud tank cleaning www.prattwell.com Eagle Vision Vidao P.O. Box 789 Denver, Colorado 80202-5428
b G Woll Ineption Breckenridge, TX 76424 Bus: (303) 563-5301
Bus: (254) 559-7566 Mob: (254) 559-0587

N e U ra I Og Brya n M i I I S Sensible Seismic Acquisition in the Mid-Continent and the Rockies
em————Regional Sales Manager

Turning Paper Into Petroleum

Solutions for Today’s Geoscientists
- Scan, Print & Digitize - Logs & Maps

- Geological Interpretation

- Master E&P Data Management

1.281.240.2525
bmills@neuralog.com - www.neuralog.com

the ACOUSTIC VIEW

B E F 0 R E - D U R I N G - AFTE R - Global Geophysical’s innovative approach to microseismic provides direct

imaging of acoustic activity in the subsurface. This allows us to identify areas
or zones that are acoustically active due to naturally-occurring activity,
hydraulic stimulation or production-related activities. Our microseismic
results can be presented as 3D attributes such as semblance, as discrete
volumes of acoustic activity or as Tomographic Fracture Images™. A key
and differentiating capability of our approach is that we capture acoustic
activity before, during and after stimulation; providing you with knowledge
of natural fractures and faults, stimulated rock volume and the active
production volume. This Before, During and After approach allows you to
discern the impact of both natural and induced fractures and to determine
the cumulative affect they have on actual well productivity.

Before: Quiet Time recording before the frac images natural fractures and faults. During: Pumping time
recording images the microseismically active volume during stimulation. After: Quiet time recording Our seismic solutions include data acquisition, microseismic, data

post-frac reveals the microseismically active production volume. processing, reservoir geophysics and integrated interpretation & consulting

services.
For more information:

www.globalgeophysical.com/MONITORING or
Contact us at MONITORING@globalgeophysical.com

Global Geophysical Services, Inc. G IO b a l ’
tel +1 713-972-9200 www.globalgeophysical.com Geophysical Services
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3b. Wagner & Brown 1H-1 Hartgraves Horizontal Well
Carter Co.; 1-4S-3E; IP 243 MCFD, 252 BOPD [shut in for

drilling/completion work on other wells on same pad]

The KGS Library is pleased to

g - | = Gas (Mcf) °°‘(55"1E announce a new service
'03 100,000
3
2
a 10,000 - 1 : iguuens i
S
€ 1000 ‘ _%Ao= rea I ng
=} r— o |
= . .i - =
T T LAS files
288888288 rrrESgggEEEe
S0 00 0000000000000 00 QOO0
N AN NN AN A N NN AN NN AN NN NN NN NNASNN
GG EO NN INNBONDBON® SN
f - - - - -
Single well lease confirmed by Date (Production data supplied by frOI I l Our IOgS
operator. Petroleum Information/Dwights LLC - :
Cum: 154,994 BO; 943,423 MCF e e ) w1

or yours

DELAWARE

$20.00 per
curvell

~~ H Levuore

AeEUEN . | Quick

turn-around

Y IP il 701-1000
§ @ POl 401-700
B P Oil 301-400

IP Oil 201-300

F A PO 101-200

@ P Oil 51-100
@ IPOil 1-50

® POID ;\

— Vitrinite 0
Isoreflectance  ~

4. Devon Energy 1-33H Johnson Horizontal Well;

Send us your log file

Logan Co.; 33-19N-2W; IP 242 MCFD, 285 BOPD

o or tell us which of
§ o (s e/ i ours you would like
5 %o i converted.
£ 1000 7 2 o
] == S e s
o E il ,
E —-—
~ A 1T 0T -~ 316-256-8676
E § & & & & & & &8 '
@ ‘N_ ] ] @ 'ﬁ_ ] I @
pingle well lease confirmed pate o cnt LLe

by Gperator. dba IHS Energy Group, ©2014) ) ) o )
um: 25,761 BO; 53,415 MCF In an area recently measured 0.77% VRo The Kansas Geological Society maintains its ownership
and copyright when converting library log files to LAS

Continued on page 18
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5. West Star Operating 1-13 Ray Vertical Well

5. West Star
Pottawatomie Co.; 13-6N-2E; IP not reported

Operating

1-13 Ray
Pottawatomie Co. . :
13-6N-2E - 1,000

(delayed hook-up to gas pipeline)

VRo 0.59% Ro

OPL 1333 ‘ o, : % mmomm)E

100 ;

Tasmanites
(green fluorescence)

Monthly Production

10

6. West Star Operating 1-33H Salt Creek Horizontal Well Date

Pottawatomie Co.; 33-7N-3E; IP 256 MCFD, 215 BOPD

12013 a7
—

1/2010
7/2010
1/2011 1
7/12011

(delayed hook-up to gas pipeline)

10,000 =Gas (Mch) Vitrinite reflectance values <0.5% Ro may have errors because (1) pre-oil
= |__ooi@Bis) | solid bitumen may be mistaken for vitrinite and (2) this is the level that

5 - vitrinite forms from huminite. Oil production ranges from thermal maturi-
?':: 1,000 O ‘/l“'%g* ties of "0.59-1.18% Ro in the Anadarko, Ardmore, and Arkoma Basins and
3 —< T — shelf area (dependent on oil saturation). Condensate production ranges from
a — T e % thermal maturities of “1.15-1.67% Ro in the Anadarko, Ardmore, and Ar-
2 10 = = — koma Basins.
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PROFESSIONAL DIRECTORY

Kirk Rundle ROGER L. MARTIN
Consulting Geophysicist

Independent Petroleum Geologist
3D Seismic Design, Acquisition to Processing QC.,

Interpretation and Analysis, Subsurface Integration 200 E 1st St, Ste 405, Wichita, KS 67202
7340 W. 21st. N., Ste. 100
Wichita, Kansas 67205 Office 316-833-2722 Cell: 316-250-6970
KS Field Cell: 316-655-1227
Office: 316-721-1421 Fax: 316-721-1843 Fax: 316-425-3829
Email:kirk@rundlegeo.com Email: rogermartingeo@yahoo.com
Blue Ribbon Drilling, LLC ALFRED JAMES 111
PO Box 279, Dewey, OK 74029 Petroleum Geologist

Kansas - Colorado - Utah
Phone and Fax: 918-534-2322

4912 E. 29th St. N., Ste. 3, Wichita, Kansas 67220
John’s Cell Phone: 918-440-9639

Larry’s Cell Phone: 918-440-9638  SIPES#1111
Jeff’s Cell Phone: 918-440-9647 _Offlce (316) 267-7592
Email: johnrountree@bratco-operating.com james.alfred21@yahoo.com
Scott Banks -
. ey e e sty
Cell:316.253.8550 Licensed Geologst—5. #204
egistered Pr [ st—Wyo. # 189
(' 1700 N. Waterfront Pkwy. STrES 71504 SPE F1095350
Bldg. 300 - Suite C PROSPECT EVALUATION  PROSPECT GENERATION
Wi(hita, KS 67206 WELLSITE SUPERVISION e EXPERT TESTIMONY e OPERATIONS

PROPERTY EVALUATION e RESERVOIR STUDIES
Banks ReSOuI"CQS DRLG./COMP. CONSULTATION
Phone: 316.558.5262 Suite 415 Office: (316) 262-5418

100 S. Main Fax: (316) 264-1328
Fax: 316.558.5263 Wichita, KS 67202 Cell: (316) 250-5941

Consulting Geologist G President/Geologist
Well site Supervision  Geologic Studies T

WESLEY D. HANSEN @ Paul Gunzelman
212 N. Market, Ste 257 fL/j ﬂﬁ%@ﬁim

Wichita, Kansas 67202 GROUP, INC.
MBI {910y 726068 Wichita, Kansas 316.634.6026
whansen4651@sbcglobal.net email p.gun@sbcglobal.net
MELLAND ENGINEERING, INC.
KEVIN L. KESSLER

Petroleum Engineering & Geological Consulting

James E. Melland, P.E., P.G.

INDEPENDENT/CONSULTING PETROLEUM GEOLOGIST

WELLSITE SUPERVISION ®* GEOLOGIC RESEARCH

OIL & GAS PROSPECTS PrESIdent
KANSAS & EASTERN COLORADO Office: (620) 241-4621 Fax: (620) 241-2621
N ADDEESS RHoNE jamesm@mellandengineering.com
1199 N. PONDEROSA RD. RES.: (316) 522-7338

www.mellandengineering.com
BELLE PLAINE, KS 67013 MOBILE: (316) 706-6636

EMAIL: KKESSLER1 199@AOL.COM
; P.O. Box 841, McPherson, KS 67460

KGJ ENTERPRISES Steve Van Buskirk

Contract Oil & Gas Accounting & Petroleum Geologist

Office Management

ﬁvﬁﬁ Van Buskirk Geo-Consulting
1511 Ridgfield Ln :

o Home: 719-487-8297
,Eﬂ'“'a"” Springs, C0 80921 Cell: 719-393-2900

Kathryn G. James, MBA (316) 775-0954 514 Rumsey Nexievelinc@msn.com

4278 SW 100th ST. (316) 250-5989 i : g

Augusta, KS 67010 kgjames@onemain.com Tos Available for Well site work
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PROFESSIONAL DIRECTORY

Geotech & Design Services
7171 Highway 6 North, #202

< > Houston, Texas 77095

Data digitizing, drafting & computer graphics

=

G| DJS

-—]‘—'u Tel: (281) 858-7100
Fax: (281) 500-8534

heather.wilson@geotechmap.net

Heather Wilson

Account Manager www.geotechmap.net

Covey— The Well Watchers

“One Thousand Wells and Counting”

Curtis E. Covey Wellsite Petroleum Geologist

Office: 316-776-0367
6548 Bedford Circle
Derby, Kansas 67037

Gas Trailer Cell: 316-217-4679
Email: wellsitegeol@gmail.com

Gas Detection Trailer I Internet/Phone Communications

WSU GEOLOGY CLUB
& Papa John’s Pizza

Papa John’s offered WSU student organizations an
opportunity to raise monies for their organizations.

The WSU Geology Club is participating
And YOU can help them!

When ordering pizza from Papa John’s,
Use this code: WSU004
(those are zero’s, not letter O)

With this code, the customer will receive 40% off
their entire online order and WSU’s AAPG Student
Chapter will receive 10% of the money spent on the

order.

Eating pizza tonight?
Let’s help WSU Geology Club!

Monies raised will be used towards gas money to
travel to local schools when they promote the geo-
sciences to grade schools, registration costs for
workshops, seminars and AAPG Student Expos, and
social and academic events like an upcoming
“Lunch and Learn” series next fall.

ST CT TSI BT RICT SITCT SIS

We Inviie You
To join
Kansas

Geological
Foundation

$50.00 membership is
tax deductible

Call 316-265-8676

Or send checks to:
Kansas Geological Foundation
212 N. Market, Ste. 100
Wichita, KS 67202

NRRRRRNRNNNNENEEEE)

NNRNHRNXRXXX

The Following Are For Sale

Kansas Completion Cards:
Several sets (call for more information)

1 Set Kansas Well Log Bureau Drillers logs
(1920°s—1970’s—both east & west ranges)

Oklahoma Completion Cards: 2 sets—entire state
Nebraska Completion Cards—West ranges
New Mexico Completion Cards
North Dakota Completion Cards
Utah Completion Cards

Microfiche Electric Logs
Kansas
Oklahoma
Texas

Geological Office Furniture:
8-drawer completion card cabinets
7-drawer cabinets
Map cabinets—metal—2 available
Map racks—different sizes—o6 available

Call: 316-265-8676

20 www.kgslibrary.com




Robert F. Walters Digital Library
|The Kansas datta

Database updaied mighkdy

Day or Night

wuw.koslibrery.com

s eall 816-265-86‘76 SYSTEMS
: -r‘:ﬁ:]-ﬂamﬂ S Y
et 1 | Logs Since 1971
- || www.mjlogs.com
j L i -1 6 MILLION LOGS
——————————— gpTH REGTSTERED

Kansas Geological Foundation
Video / DVD Collection

SEARCHAND FILTER BY DEPTH

The KGF has an extensive collection of vid-
eos available for check-out at no charge.

Only pay for shipping back. Omv THE L
These are ideal for classroom or OGS
general public viewing. 5 ftwaré
See the web for titles & descriptions LogSlEuth

www.kgfoundation.org

CLUEB WEE

1-800-310-6451

Call 316-265-8676
Ask for Janice to check out videos

www.kgslibrary.com



Kansas Geological
Foundation

Web Site: www.kgfoundation.org

212 North Market
Wichita, Kansas 67202

A not-for-profit educational and scientific corporation

GOALS:

- promote geology and earth science

- preserve geological records

- establish memonals and endowments
- support field trips and seminars

- financial aid and grants to students

PLEASE HELP SUPPORT THE FOUNDATION

22

Kansas Geological
Foundation Services

The Kansas Geological Foundation provides the
following services as a part of the organization's
commitment to educate the public regarding earth
science.

Speaker's Bureau

A list of speakers available to talk about various
aspects of geology may be obtained by contacting
Janice Bright at the KGS Library, 265-8676. This
service is free to the public.

DVD/Videotape Library

The KGF maintains a DVD & videotape library
focused primarily on the various fields of earth
science. These tapes may be checked out without
charge by the public. To obtain a list of tapes,
please contact the KGS Library, 212 N. Market,
Ste. 100, Wichita, KS 67202, or call Janice Bright
at 265-8676.

The Kansas Geological Foundation was founded in
March, 1989 as a not-for-profit corporation under the
guidelines of section 501(c)(3) of the tax code to provide
individuals and corporations the opportunity to further
the science of geology. It is dedicated to providing
charitable, scientific, literary and educational
opportunities in the field of geology for the professional
geologist as well as the general public.

KGF can receive in-kind donations through which the
donor may receive a tax deduction. Of equal importance,
the KGF provides the financial resources to sort, process
and file this data at the KGS library. If you have a
donation to make, please contact the KGF at 265-8676.

Your tax-deductible membership donation helps to
defray the cost of processing donations and to support
public education programs about the science of geology.
Annual membership begins at $50.00 per year.
Donations of $100.00 or more are encouraged through
the following clubs:

$ 100to $ 499
$ 500to $ 999
$1000 to $5000
$5000 and over

Century Club
$500 Club
Millennium Club
President's Club

www.kgslibrary.com



WESTERN KANSAS
SOUTHERN NEBRASKA

MUREIN
DRILI».!NG (OMP

ICHITA,

EASTERN COLORADO
OKLAHOMA & TEXAS PANHANDLES

NSAS

10 Drilling Rigs
For contract information, please contact:
Blaine Miller / Drilling Department
316-858-8607 (Direct) or 316-267-3241

250 N. Water #300—Wichita, KS 67202

A4

10 Well Service Rigs &
Roustabout Services

For contract information, please contact:
Alan Hays, Well Service Sprvsr.
785-421-2103 or 785-567-8739 (cell)

East Highway 24—Hill City, KS 67642

v\

DRILLING

v @ e e aam

ROTARY DRILLING CONTRACTOR

100 S. Main, Ste. 410,
Wichita, KS 67202
Phone 316-267-1331
Fax 316-267-5180

620 Hubbard PO Box 823
Great Bend, KS 67530

Phone 620-793-8366

www_.koslibrary.com

Great Bend
(620) 793-5861

Ness City
(785) 798-3843

Medicine Lodge
(620) 886-5926

ALLIED

CEMENTING CO.,INC,

Acidizing Available at Medicine Lodge District

Russell
(785) 483-2627

Oakley
(785) 672-3452

MALOCKHART
GEOPHYSICAL
2D & 3D Vibroseis Acquisition
ARAM*AIRES Seismic Recording System

1600 Broadway, Suite 1660 » Denver, CO 80202-4915
(303) 592-5220 * info@lockhartgeo.com
for complete information go to: www.lockhartgeo.com

=

MBC

WELL LOGGING & LEASING
UNMANNED GAS DETECTORS
MUD LOGGING
CERTIFIED INSTRUMENT TECH

AUSTIN GARNER MARLA GARNER

24-HOUR PHONE (620) 873-2953
MEADE, KANSAS

www.kgs

\\\\\\ \h ////// FULL LINE SUPPLY STORE
With Pump Shop, New & Used Pipe,
sx\é.\@%ﬁ]‘%f@g% Equipment and Fitings

S 7 Exclusive S-55 casing source
= —

OILFIELD SUPPLY

STORES:
Chanute, KS 620-431-6500 Ness City, KS ~ 800-589-5733
El Dorado, KS  316-321-9323 Osawatomie, KS 913-755-2297
Garden City, KS 877-976-1700 Spivey, KS 620-532-5261
Hays, KS 785-650-0199 McCook, NE 308-345-1542
Hugoton, KS 620-428-6604 Brighton, CO 303-659-4934

SALES OFFICE:
Wichita, KS 800-777-7672

Ibrary.com
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Exploration Highlights

By John H. Morrison, Il
independent Oil & Gas
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1-Murfin Drilling Company, Wichita (KS), has
discovered new Lansing-Kansas City oil reserves at the #1-29
Bash wildcat well in Cheyenne County, northwest Kansas. The
new Devil’s Canyon North pool opener is producing oil in the
NE/4 of section 29- T1s- R38W, about thirteen miles north and
three miles west of Bird City. The well was drilled to a depth of
5,002 ft in Granite rock. The new reserves lie over one mile north
of the Devil’s Canyon field (estbl. 1988, LKC oil).

2-VAL Energy, Wichita (KS), has a new Cherokee
(Johnson Zone) oil discovery in western Thomas County. The #1-
21 Otto is on pump making an undisclosed amount of oil at site
located in the NW/4 of section 21- T8s- R35W, about seven miles
east of the town of Brewster. The wildcat well opens the
Schroeder Southeast oil field nearly one and one-quarter miles
east of Val’s John lease in section 20, which also produced
Cherokee oil last year and established the Schroeder East field.

3-Larson Operating Company, Olmitz (KS), is
producing oil from the Lansing-Kansas City formation at their #1
-32 Lora, spotted in the SE/4 of section 32- T19s- R29W in Lane
County. The wildcat well establishes new production over one
and one-half miles east of the Clark Southeast oil field (est. 2009,
LKC and Marmaton), or about nine miles southwest of Dighton,
Kansas. Rotary total depth was stopped at 4,675 ft. No
completion details are available. The new field has been given the
name Frontier East.

4-Samuel Gary Jr & Associates, Inc., Denver (CO),
has discovered oil deposits in the Celia Sand member of the
Marmaton Group at the #1-3 Fisher Cattle Company, spotted in
the NW/4 of section 3- T4s- R36W, in Rawlins County. The new

24

Wind Crest West pool opener found new reserves nearly one mile
southeast of established production in the Celia South oil field
(estbl. 1983, Marmaton, Cherokee oil) and about three miles
southeast of the town of McDonald, Kansas. Total depth of the
well is 4,949 ft.

5-Raymond Oil Company, Inc., Wichita (KS), has
successfully completed the 1 Baird Revocable Trust as a
commercial oil well to open the Sun Dog oil field in Thomas
County. Discovery was made in the SE/4 of section 25- T6s-
R36W, nearly two miles south of the WWM oil field (estbl. 1979,
Marmaton oil). The 4,876 ft deep well is producing crude from
the Marmaton (Pawnee) formation, about ten miles northeast of
Brewster, Kansas.

6-Questa Energy Corporation, Amarillo (TX), is
producing crude oil from the Lansing—Kansas City formation at
the #1-36 Bird, located in the NW/4 of section 36- T13s- R27W,
in Gove County. The wildcat well was drilled to a total depth of
4,460 ft at site situated about twelve miles southeast of Gove,
Kansas. Operator stepped-out almost one and one-half miles
north of the established Sutcliffe field (estbl. 1971, LKC, Miss
oil) to find the new reserves. The new field has been named.
Sutcliffe North.

7-Samuel Gary Jr. & Associates, Inc., of Denver (CO),
has discovered new Marmaton (Pawnee) oil reserves at the #1-12
Fisher Cattle Company — a remote exploratory well drilled in
Rawlins County. Crude oil is being produced at location in the
SW/4 of section 12- T4s- R36W, two miles southeast of the
Windy Ridge field (Arbuckle oil), or a little over five  miles
southeast of the town of McDonald. Total depth was logged at
4,912 ft. The new field been named FCC.
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8-Staab Oil Company, Hays (KS), is pumping 15 bbl of oil per day, no water, at the #1 Hayes wildcat discovery well in
Rooks County, about five miles southwest of Stockton, Kansas. The new Webster View Southeast pool opener is drilled to a total
depth in the Arbuckle of 3,480 ft in the SE/4 of section 6- T 8s- R 18W. The well is producing 30-degree gravity crude from the
Arbuckle formation. Closest known established production lies over one mile away in the Sweet North field (estbl. 1988,
Conglomerate, Arbuckle oil).

9-Sandlin Oil Corporation, Denver (CO), has completed their #1 Brown Etal for 20 bbls of oil and an equal amount of
water per day. The 3,650 ft deep wildcat well was drilled in the NE/4 of section 17- T10s- R16W, in Rooks County. It establishes
production from the Lansing—Kansas City formation at site located over three-quarters mile west of the Natoma Northwest field (estbl.
1965, Shawnee, LKC oil), or a little over two miles east of Codell, Kansas. The new field has been named Codell East.

10-American Warrior, Inc., Garden City (KS), is producing oil from the Mississippian (Saint Louis) formation at the #1-5
O’Brate—Finney, located in the SW/4 of section 5- T23s- R32W, in Finney County. The wildcat well establishes new production over
one and one-half miles southeast of the Damme East field (estbl. 1992, Marmaton oil). Total depth was stopped at 5,000 ft. The new
Seven Mile pool lies just over six miles north of Garden City, Kansas.

11-Red Oak Energy, Inc., Wichita (KS), is producing crude oil from the Lansing—Kansas City formation at their #9-1
Brown in Graham County. The wildcat well found new reserves over three-quarters mile northwest of the Bessie May field (estbl.
2010, LKC oil), or about seven miles northwest of Penokee, Kansas. Drill site is located in the SW/4 of section 9- T 7s- R 24W.
Rotary total depth was obtained at 4,200 ft. The new field is named Bessie May North.

12-Merit Energy Company LLC, Dallas (TX), has discovered new Morrow oil reserves at the #26-1 Cobra in Kearny
County. The Cobra pool opener is producing crude at location in the SW/4 of section 26- T 21s- R 35W, about fifteen miles north of
Deerfield, Kansas. The new reserves were found several one and one-half miles east of Marmaton oil production in the Beymer (estbl.
1965) and is over two miles south of closest known Morrow production in the Christabelle field (estbl. 1971). Operator bottomed the
well at 5,170 ft.

13-Elsewhere in Haskell County, Merit Energy Company LLC is producing oil from the Morrow formation at the #12-1
Jacob Moss, spotted in the NW/4 of section 12- T 30s- R 33W. The 5,690 ft deep well establishes the new Tice Northeast field two
and one-half miles southwest of the town of Sublette. Discovery site lies over one mile east of the Tice field (estbl. 2009, Morrow oil).

14-Grand Mesa Operating Company, Wichita (KS), has discovered oil deposits in the Marmaton (Altamont) formation at
the #1-32 Stoll, located in the SE/4 of section 32- T 16s- R 33W, in Scott County. The Frick Northeast pool opener is producing crude
one mile northeast of the established Frick field (estbl: 2012, Marmaton, Cherokee oil) and is about nine miles northwest of the town
of Fort Scott, Kansas. The well was bottomed at 4,865 ft.

15-Stelbar Oil Corporation, Wichita (KS), has successfully completed the #1-12 Ellis as a commercial oil well in the NE/4
of section 12- T17s- R33W in Scott County. Operator drilled the wildcat well to a total depth of 4,780 ft. Oil reserves are being
recovered from the Lansing—Kansas City limestones. Discovery site lies over one and one-half miles southwest of oil production in the
Christy Canyon field (estbl: 2007, Cherokee oil). Closest LKC production in the area is located over four miles away from Stelbar’s
latest find. The new field has been given the name Christy Canyon Southwest.

16-Black Tea Oil LLC, Hays (KS), has established athe Antelope Springs oil field in Logan County with the discovery of
Lansing — Kansas City and Cherokee (Johnson Zone) oil deposits at the #1 Wood ‘A’, spotted in the NW/4 of section 16- T14s-
R35W. The wildcat well was drilled to a total depth of 4,500 ft at site located nearly five miles south of Russell Springs, Kansas.
Closest known production in the vicinity lies over five miles away in the Lone Butte Southwest field (estbl: 2012, Marmaton oil).

17-H & C Oil Operating, Plainville (KS), has completed the 3-1 North Fork Farms in Trego County to open a new
Wakeeney Townsite oil field over one and one-quarter miles southeast of the now abandoned LaRue field (estbl: 1974, abdn: 1981,
LKC oil). Discovery was made in the NW/4 of section 3- T12s- R23W, less than one-half mile northeast of the town of Wakeeney,
Kansas. Qil is being produced from the Lansing—Kansas City limestones, Rotary total depth was stopped at 4,282 ft.

18-Carrie Exploration & Development LLC, Hays (KS), is producing 18 bbl oil and 60 bbl water per day at the #1C-1 Brian
(API 15-159-22799) in Rice County. The well establishes new Lansing-Kansas City oil production over three-quarters mile west of
abandoned Simpson oil production in the Raymond East field (estbl: 1954, abdn: 1955) and over one and one quarter miles northeast
of production in the Groves field (estbl: 1966, LKC oil). Well site is located in the SW/4 of section 26- T20s- R10W, less than one-
half mile east of the town of Raymond. Rotary total depth was ceased at 3,415 ft in the Arbuckle formation. The field is named
Raymond.

NOTE: wells 1-10 were also published in
the last issue. Pardon our repetition.
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Kansas Geological Foundation Memorials

KGS Member

Dan Bowles

John Brewer

George Bruce

Robert Gebhart

Ray Anderson, Jr.
Harold McNeil
Millard W. Smith
Clinton Engstrand
M.F. "Ted" Bear
James & Kathryn Gould
E. Gail Carpenter
Benton Brooks
Robert C. Armstrong
Nancy Lorenz
Norman R. Stewart
Robert W. Watchous
J. George Klein
Harold C.J. Terhune
Carl Todd

Don R. Pate

R. James Gear
Vernon Hess

E. K. Edmiston

Jack Rine

Lee Cornell

John Graves

Wilson Rains

Heber Beardmore, Jr.
Elmer "Lucky" Opfer
Raymond M. Goodin
Donald F. Moore
Gerald J. Kathol
James D. Davies

R. Kenneth Smith
Robert L. Dilts
Delmer L. Powers
Gene FalkowsKi
Arthur (Bill) Jacques
Bus Woods

Frank M. Brooks
Robert F. Walters
Stephen Powell
Deane Jirrels
William G. Iversen
Ann E. Watchous
W.R. "Bill" Murfin
Donald L. Hellar
Joseph E. Rakaskas
Charles W. Steincamp
Robert and Betty Glover
Howard E. Schwerdtfeger
W. W. "Brick" Wakefield
V. Richard Hoover
Warren E. Tomlinson
James A. Morris

Eric H. Jager
Kenneth W. Johnson
Dean C. Schaake
Fred S. Lillibridge
Jerry A. Langrehr
Clark A. Roach
Floyd W. “Bud” Mallonee
Ralph W. Ruuwe
Robert L. Slamal
Jerold E. Jesperson
William A. Sladek
Harlan B. Dixon
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Date Deceased

09/89
10/89
08/89
01/90
11/90
03/91
08/91
09/91
10/91
11/91
06/91
09/92
01/93
02/93
07/93
12/93
07/94
01/95
01/95
03/95
05/95
06/95
06/95
07/95
08/95
10/95
10/95
09/96
12/96
01/97
10/92
03/97
08/88
04/97
05/97
06/72
11/97
01/98
01/98
03/98
04/98
04/98
05/98
07/98
08/98
09/98
11/98
01/99
02/99
10/96
11/98
03/99
01/00
01/00
01/00
03/00
03/00
03/00
05/00
07/00
07/00
10/00
09/00
02/01
06/01
06/01
06/01

Memorial Est.

1990
1990
1990
1990
1990
1991
1991
1991
1991
1991
1993
1992
1993
1993
1993
1993
1994
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1996
1996
1997
1997
1997
1997
1997
1997
1997
1997
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1999
1999
1998
1999
1999
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2001

2001
2001
2001

KGS Member

Edward B. Donnelly
Richard P. Nixon
Robert W. Frensley
Gerald W. Zorger
Don L. Calvin
Claud Sheats

Merle Britting
Harold Trapp
Donald M. Brown
Elwyn Nagel

Robert Noll

Benny Singleton

Jay Dirks

J. Mark Richardson
John “Jack” Barwick
Richard Roby

Ruth Bell Steinberg
Gordon Keen

Lloyd Tarrant
Robert J. “Rob” Dietterich
Mervyn Mace
Donald Hoy Smith
Richard M. Foley
Wayne Brinegar
Charles B. Moore
Jack Heathman
Charles Kaiser

Rod Sweetman

Karl Becker

Frank Hamlin
Marvin Douglas
Robert W. Hammond
Eldon Frazey

Pete Amstutz
Charles Spradlin
Donald R. “Bob” Douglass
Vincent Hiebsch
Glen C. Thrasher
Peg Walters
Theodore “Ted” Sandberg
James Ralstin

Earl Brandt

Walter DeLozier
Don D. Strong

John Stone

Craig Caulk

Joseph E. Moreland, Jr.
Gene Garmon
James F. Dilts

Jerry Pike

Donald Hollar
Delbert Costa

John Tanner
William (Bill) Owen
Harold (Hal) Brown
Edmund G. Lorenz
Thomas E. Black
Wayne E. Walcher
Henry F. Filson
Thomas Ray

Edgar E. Smith
Marilyn Messinger
Micheal Mitchell
Orvie Howell

James Thompson
Dick Rowland
Annette Hedke
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Date Deceased

08/01
02/02
12/01
01/02
03/02
02/02
2002

11/02
11/02
03/03
09/03
09/03
2003

02/04
02/01
03/04
2004

03/04
05/04
08/96
12/04
04/05
06/05
06/05
09/96
05/06
09/06
08/06
10/06
10/06
12/06
04/07
04/07
05/07
05/07
09/07
11/07
03/08
06/08
07/08
11/08
04/09
05/09
01/10
02/10
03/10
03/10
03/10
05/10
05/10
06/10
08/10
08/10
09/10
10/10
11/10
05/11
07/11
07/11
07/11
09/11
06/13
09/13
11/13
11/13
09/13
02/15

Memorial Est.

2001
2002
2002
2002
2002
2002
2002
2002
2003
2003
2003
2003
2003
2004
2004
2004
2004
2004
2004
2004
2004
2005
2005
2005
2005
2006
2006
2006
2006
2006
2006
2007
2007
2007
2007
2007
2007
2008
2008
2008
2008
2009
2009
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2011
2011
2011
2011
2012
2013
2013
2013
2013
2014
2015
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