LAS File Viewer Java Applet
by John R. Victorine

Introduction

The LAS File Viewer web app has 2 sources for importing well data, 1) the user’s PC or 2) the
Kansas Geological Survey (KGS) Server & ORACLE Database. This program allows the user
to import Log, Tops, Core, and Geologist Cuttings Report/Core Description/Measured Sections
Data.

There will be occasions when the user would like to inspect the contents of a LAS file. So, for
example, the user may wish to find the identity of the well, the types of logs, depth range, well or
log parameters. Alternatively, the user can suspect that the file is not coded correctly in LAS
format if the Import LAS function fails, and wishes to examine the file to troubleshoot the
problem. The LAS file is an ASCII file and can be read by any text editor, i.e. Notepad,
WordPad, TextPad, etc. The CSV (Comma Separated Values) files are also ASCII and can be
edited in the same way or with Microsoft Excel.

% |
Do you want to run this application?

Hame: LAS WELL Profile Plot
‘.é > Publisher: University of Kansas

—

Location:  http://www.kgs.ku.edu

| This application will run with unrestricted access which may put your computer
and personal information at risk. Run this application only if you trust the location
and publisher above.

Do not show this again for apps from the publisher and location above

g More Information

To access LAS File Viewer go to http://www.kgs.ku.edu/stratigraphic/LAS/. At the top of the
web page there is a menu "Main Page|Description|Applet|Help|Copyright & Disclaimer|". Select
the "Applet" menu option a "Warning - Security” Dialog will appear. The program has to be able
to read and write to the user’s PC and access the Kansas Geological Survey (KGS) Database and
File Server, ORACLE requires this dialog. The program does not save your files to KGS, but
allows you to access the KGS for well information that may be missing in your Kansas logs. The
program does not use Cookies or any hidden software it only reads the LAS and CSV files for
the LAS File Viewer Session and writes a LAS 3.0 File to your PC to save your LAS File
Viewer Session and the well data imported. The blue shield on the warning dialog is a symbol
that the Java web app is created by a trusted source, which is the University of Kansas. Select
the "Run" Button, which will show the LAS File Viewer "Enter” Panel illustrated below,



http://www.kgs.ku.edu/stratigraphic/LAS/
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Loading Well Data

Click the "LAS File Viewer Enter” Icon Button, which will show the "Load Data" Dialog. The
dialog below displays an example of the Wellington KGS 1-32 well data loaded from the PC
Data icon buttons with the data in the tables above. The icon buttons in the Data Source Panel
assists the user in loading well data into the LAS File Viewer Applet.

| | Load Data

Data Source
] KGS Data

Data Source Panel
Load existing well
data. User can
load from
multiple sources.

Load data from Kansas
Geological Survey
(KGS) Database and
Server.

KGS (Database & Server)
Well Data

Dats

PC (ASCH Data File )

Measured Sections

PC Data

Load ASCIl Delimited

'/.-—\ Ver2.0& 3.0 Tops CSV Rock Data C 5V Geologist Report
0 LaS File rops Rock TR Data Files from PC.
\:__;/ TTELS Data Data s
= =] g
: =5 =
BT = ¥
Data Loaded Panel || Dataloaded

iy Data Source Filenames:
Positive feedback to || | g ascu standard (Las) Files:

Displays the filename

user to verify what
source data was
loaded and location
of the source.

1: Wellington-KGS-1-32.1as

&z

3

PC ASCIH Files:

Topa CSV:  Wellnglon-KGS-1-32_Tops.csv
Core CSV: Welington-KGS-1-32_Core_Data csv
Gec-Report : Welinglon-KGS-1-32_geo.bd
Data Type 3.0 LAS CSV KGS pata Type

Log Data ces. ... YES ........ Rock Measursd Data

Perforations Ho Geologist Report

Tops Data .. ¥YES§ ...

3.0 LAS cCsV

HCS

of files loaded.

Show the source of
the data and type.

Continue

Dialog Buttons:

Continue — Build LAS File Viewer Plot
Clear — Clear loaded data from this dialog.
Exit — Exit Program

Data Source Panel

The Data Source Panel provides two methods of importing data into the LAS File Viewer Web
App. The Kansas Geological Survey (KGS) Database & File Server and the user’s PC. A
number of icon buttons are provided to assist the user in importing the specific data type of
interest. When the user selects the icon button a search dialog is provided specific to the data
type. The CSV (Comma Separated Values) icon buttons under the “PC ASCII Delimited Data
Files” Panel are expecting a general type of data presentation. Although the order of the specific
data columns is not important, the “Mnemonics” of the data column is. Each data type in
GEMINI Tools web apps have a data mnemonic list that will be presented later as each icon
search dialog is presented. The CSV Search Dialog will use the first two lines of the CSV file to
automatically match the file column data mnemonics with the web app curve mnemonics, but if
the program does not recognize the file data mnemonic then it will leave it blank and expect the



user to match the file data mnemonic to the web app curve mnemonics, this will be explained
later.

Kansas Geological Survey (KGS) Database & Server Data

A Kansas Well Data
?t” This button allows the user to access well data stored inthe Kansas database & Server. LAS ASCIl Standard (LAS) version 2.0 Files & Core
Images JPEG Files [Boxes, Core Slab, Thin Sections) Database Data: Perforations Depth Data, Formation Tops (Stratigraphic Units), Measured

Data
Core Data

S ¢ | Kansas Measured Sections
Measured Sections (precise measurements and descriptions of a cross section of an cutcrop or road cuts) for selected counties in Kansas.

PCASCII Delimited Data Files

;‘t :{: Log ASCIl Standard (LAS) File Read
'E This version will read up to 3 Log ASCIl Standard (LAS) Files, versions 2.0 & 3.0. This read process does not necessarily distinguish between
W% | the two versions. The LAS Java Read classes follow the rules set up by the Canadian Well Logging Society for both versions.

T Tops CSV (comma separated values) ASCIl File Read

ope

Da'.ai This versicn will allow the user to map a comma delimited ASCI file data columns to the tops data variables in the Profile Web Application.

Rock | Measured Core CSV (comma separated values) ASCI File Read
%’te This version will allow the user to map a comma delimited ASCI file data columns to the measured core data variables in the Profile Web
o

Application.

==L Geologist Report delimited ASCIl File Read
This version will allow the user to read & parse a delimited geologist report ASCI file data.

Data Loaded Panel

The Data Loaded Panel provides a visual feedback that the data type was loaded, by the file
names of the files that were accessed to load the data and by the data type that is loaded. The
data type is important in that it shows where the data came from. The KGS data has the
ORACLE Database from which the Tops Data, and Core Data, etc. are retrieved from a XML
(Extensible Markup Language) data stream that is constructed using the ORACLE PL/SQL for
each data type. The user’s PC will load the data from CSV (Comma Delimited Values) files or a
delimited file for the Geologist Report. The LAS File can be downloaded automatically from the
KGS Server in the program or from the user’s PC. This program allows the user to import up to
3 Log ASCII Standard (LAS) version 2.0 or 3.0 files. The LAS version 3.0 file can hold all the
well data, but if the user wishes to add log curves from a LAS version 2.0 File it is advised that
the LAS version 3.0 file be loaded last. In most cases the user is importing multiple LAS version
2.0 files, which can be saved into a single LAS version 3.0 file.



Importing KGS (Database & Server) Data

KGS (Database & Server) - Importing Well Data

The Kansas Geological Survey (KGS) has a good collection of well data stored in the ORACLE
Database and File Server as Files Log ASCII Standard (LAS) version 3.0 Files. In this example
the user will download the well data available from the KGS, Log data (LAS version 2.0 File),
Tops Data, Measured Core Data, and Perforation Data. The ORACLE Database is accessed by
making Stored Procedure PL/SQL calls to the ORACLE Database from which an Extensible
Markup Language (XML) data stream is created containing the well data that is passed back to

the web app making the request.

Data Source
KGS Data KGS (Database & Server)
A
PC Data PC (ASCH Data Files)

Ver 2.0 & 3.0

VWell Data

Tops C5V

Tops
Data

Rock Data C5V

Measured Sections

Geologist Report
Rock

Left Click on the “Well Data” Icon Button in the Data Source Panel of the Load Data Dialog.

| -
|| Search for Data on KGS Se
Search for Data in Kansas Geological Survey Database:
Search By:
) APl-Number ) Lease name
Enter Lease (Drop Well Number, Not Case Sensitive):

) Township Range Section

MNewby

List of Oil & Gas Wells:

LTC|  APINumber
LT__[15-067-20128
_T__[15-151-21404

| Well Name
Newby Gas Unit'C'2
Newby B 1-10

|amoco Production Co. |+

Operator |

Texas Energies, Inc. [

15-151-20673  |Newby 1-14

Texas Energies, Inc.

T
_T__[15-189-20067

MESA PET

NEWBY 2-34
_T__[15-189-20962 |NEWBY 3-34

MESA OPERATING

LTCI [15-189-22225 |Newby 2-28R

_T__115-189-20373 ). T. NEWBY Gas Unit2
15-125-30191  INEWBY TRUST D' 4-6

[TEXACO INC

Pioneer Natural Resou|

Dait Cherokee Basin O

____|15-205-20826 |ORLAND NEWBY 1

M & O OIL COMPANY

15-205-20894 M & O (MORRIS?) (NEWEY?) 7 TWIN

M & O OIL COMPANY

_T__[15-155-02712 |NEWBY 2

(EL DORADO REFINING

4] [ |
Load Data:

.’.

LAS File Data

Top Picks

Search for well Data in KGS Database Search By:
* API-Number —The user can search the KGS Database
forwell data by API-Number. The Format for the APl is
§5-CCC-99999 where

+55 — Two Digit State Code

*CCC — Three Digit County Code

+55399 —5 Digit Well Number
*Lease Mame — The user can search for well data by
lease partial phrase, i.e. “Newby”, which will look for
all wells with the phrase “Newby” in the lease name.
* Township-Range-Section— Search for a list of Wells
by a specific area.

List of Kansas wells that match the search criteria

Load Well Data Buttons

*LAS File Data — Load Log ASCII Standard (LAS) Files
*Tops Picks — Load Formation Tops Picks

*Core Data — Load Measured Core Data

MNOTE: LTCI Column in Table: L-LAS Files; T-Formation Tops; C-Measured Core Data; I-Core Images



This will display the “Search for Data on KGS Server” Dialog, see above image. This dialog
allows the user to search the KGS database for well data. In this example, the well of interest
will be the Newby 2-28R, this well contains all the well data that can be retrieved from the KGS
Database, i.e. Log Data (LAS version 3.0 File), Tops Data, Core Data, and Perforations.

As the Summary image suggests there are 3 methods for searching for the well data within this
dialog,

e By API-Number — KGS has a specific format for the API-Number, i.e.SS-CCC-99999
where SS is the state code for Kansas 15, CCC is the county code for Newby 2-28R it is
189 for Stevens County and the 5-Digit Well Number for Newby 2-28R it is 22225.

Search By:
i® APl-Number i_) Leaze name i_) Township Range Section
Enter APl-Humber :

15-189-22235

Search

e By Partial Lease Name — The stored procedure used to retrieve the well header
information allows the user to enter a partial phrase, in this example Newby. The
program places a ‘%’ in front and back of the phrase and sends the request to the
Database, 1.e. “%Newby%”.

Search By:
) APl-Number (®) Lease name i Township Range Section

Enter Lease (Drop Well Humber, Not Case Sensitive):

Mewby

Search

e By Township Range Section — This search is by location in Kansas, this search also
allows the user to enter just the Township and Range to search for wells, e.g. to look for
the Newby 2-28R, enter Township as 31 set the S (South) Radio button and Range as 37
set the W (West) Radio button.

Search By:
i) APl-Number ) Lease name O] Township Range Section
Section: Township: Range:

[ [ mow  @s|| dew oE

Search




The user only needs to enter the above data and select the “Search” Button to display the
list of Wells in the Kansas Database that match the search criteria. In the image below
the Lease Name “Newby” was entered to search for all wells in Kansas with the Phrase
Newby in it. The user searches through the list until they find the well of interest. In this
example it is the Newby 2-28R, which is highlighted.

|=: | Search for Data on KGS Server

- earch for Data in Kansas Geological Survey Database:

X

.;;.

r Search By:
i ) AP-Number

@ Lease name

o Township Range Section

Enter Lease (Drop Well Number, Not Case Sensitive):
“N ewby
Search
r List of Qil & Gas Wells:
LTCI[ APl-Mumber Well Mame Operator
LT |15-067-20128 |MNewby Gas Unit'C" 2 Amoco Production Co. | =~
T |15-151-21404  [Mewby ‘B 1-10 Texas Energies, Inc.  [=
_T__[15-151-20673 |Mewby 1-14 Texas Energies, Inc. | |
_T__ |15-189-20067 [MEWBY 2-34 MESAPET
_T__ |15-189-20962 [MEWBY 3-34 MESA OPERATIMNG
LTCI 15-189-22225  |Mewby 2-28R Pioneer Matural Resou
_T_ |15-189-20373 [J. T. NEWBY Gas Unit 2 TEXACO INC
15-125-30191  |NEWBY TRUST ‘D" 4-6 Dart Cherokee Basin O
15-205-20826 |ORLANMD NEWEBY 1 M & O OIL COMPAMNY
15-205-20884 |M & O (MORRIS?) (NEWEBY?) 7 TWIN (M & O OIL COMPAMNY
_T_ |15-155-02712 |NEWBY 2 EL DORADO REFIMING & |
4] I | 3
Load Data:
’V LAS File Data Top Picks Core Data
Close

Notice that the LTCI represents the type of data that the well contains. It is a visual aid that lets
the user see what is available before trying to download the data. If you require a LAS file you
would want to see an L in that column. The LTCI labels stand for the following,

L — Log ASCII Standard (LAS) version 2.0 Files

T — Tops Data ( Stratigraphic Unit Horizons )

C — Measured Core Data

I — Core Joint Photographic Experts Group (JPEG) Image Files

This dialog allows the user to now download each of the data types that are available.



Load KGS Well Data — LAS File Data

The “Search for Data on KGS Server” Dialog allows the user to download data from the KGS
Database & Server to the web app. The “LAS File Data” Button will display the “Select LAS
File” Dialog with a list of LAS version 2.0 Files that are available.

i ) — | ™
= | Select LAS File = X
Start End OHM-M | Meutron| Density| Sonic GR BE THOR | URAM | POTA

2342 3,161|Yes Yes Yes Mo Yes Yes Mo Mo Mo
G35.5 3,115|Mao Mo Mo Yes Yes Mo Mo Mo Mo
2,500 3,119.5/Mao Mo Mo Mo Mo Mo Mo Mo Mo

Il Select Cancel

L e 3 A

In this example there are three LAS files available, with a table suggesting the log data type in
the file. In the beginning of the GEMINI Project (2000-2003) a precursor to the GEMINI Tools
the KGS populated the Tool Types from every log that was in the KGS Server at that time.
Unfortunately KGS has not maintain that table for wells uploaded after 2003 so the LAS File
may have “No” for all the log types, which is not accurate. The user will need to open or
download the file or search for the Well on the KGS Master List of Oil and Gas Wells in Kansas
Web Page (http://www.kgs.ku.edu/Magellan/Qualified/index.html) to see what is in the File
Header before deciding to download data from this program. For this example the first log has
most of the data necessary except the Spectral Gamma Ray Logs. The Table above identifies the
following log types,

OHM-M - Resistivity Logs

Neutron — Neutron Porosity Log

Density — Bulk Density and/or Density Porosity Log
Sonic — Acoustic Transit Time and/or Sonic Porosity Log
GR — Gamma Ray (API units) Log

PE — Photoelectric Factor Log

THOR — Thorium Concentration

URAN — Uranium Concentration

POTA — Potassium Concentration)

In this example the first log contains the data needed, highlight the first log and click on the
“Select” Button to display the “LAS File Curve Sections” Dialog. The “LAS File Curve
Sections” Dialog allows the user to map unknown LAS Curve Mnemonics to the KGS
“Standard” Curve Mnemonics so they will be plotted in the LAS File Viewer Plot. This program
reads the “LAS Tool Curve Mnemonics map to KGS Standard Mnemonics” XML File
(http://www.kgs.ku.edu/software/gemini/data/las_standard_tools.xml ), which will automatically
maps the Curve Mnemonics from the LAS file to one of 31 KGS “Standard* Curve Mnemonics.



http://www.kgs.ku.edu/Magellan/Qualified/index.html
http://www.kgs.ku.edu/software/gemini/Data/las_standard_tools.xml

/| ~Log_Definition |

I Start Depth: End Depth Step Depth Null Value
" 2342.0—‘ ’V 3151] " 0.5—‘ ’V —QQQ.;‘
| ) Do NOT Add this Data (@ Add this Data
MNEM {UNITS : DESCRIPTION
- |.F - Depth (MD) =
DPHI |.PU : Density porosity
DRHO |.Gr.'|.fCC : Bulk Density Correction
oT |.USEC.I'FT . Acoustic transit time 3
e |.API . Gamma Ray
LD |.0Hr.'|-r.'| : Deep Induction Resistivity
L |.UHM—M - Medium Induction Resistivity
mT |.USEC.I'FT . Acoustic transit time
? { MBVI1 ) |.DEC . bound water from mril
? { MCBWD ) | :Curve # 49
? { MFFI } |.DEL“. : free fluid from mril
L ae et R b

~Log_Definition
MHEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEFT .F :Depth (MD) {F}

DFPHI.PU
DRHO .GMICC
DT .USECIFT
GR APl
ILD .OHM-M
ILI .OHM-M
MINY .OHM-M
MMOR .OHM-M

MPHI .PU
PE .BARMSIE

RHOB .GMW/CC
SGRD .OHM-M
SP MY

MPERM .MD

- Density porosity {F}

. Bulk Density Correction {F}
s Acoustictransittime {F}

- Gamma Ray {F}
. Deep Induction Resistivity {F}
- Medium Induction Resistivity {F}

- Micro Inverse Resistivity {F}

- Micro Mormal Resistivity {F}

Permeability {F}

- MNeutron porosity {F}

. Photoelectric factor {F}
- Bulk Density {F}

- Shallow Laterolog Resistivity {F}
. Spontaneous Potential {F}

As you can see this log has all the log types of interest, Gamma Ray API, Resistivity,
Neutron/Density, Photoelectric Factor, Sonic and Permeability. If a curve Mnemonic is not
recognized the program will place a “?” in front of the Mnemonic, e.g. “?(MPERM16)” for the “.
: Curve # 51” Log Curve. If the user is satisfied with the automatic curve selections, which are
checked and color coded, they only need to select the “Continue” Button at the bottom of the
Dialog to import the file. The next section will take the user through a series of examples in
changing the curve selections and mapping unknown curve mnemonics.

Notice that some of the check boxes are colored with different colors, which shows that the
curves were automatically selected, but also to represent the curve type by color.The Curves are

colored by type (data units) as follows,

Orange - OHM-M or Resistivity Logs

Green — GM/CC or Bulk Density Log

Blue — MD or Permeability Logs
Brown — F, FT or IN or Depth

Cyan — PU or porosity Logs, Neutron Porosity, Density Porosity, etc.
Greenish yellow — BARNS/E or Photoelectric Factor Logs

Forest Green — USEC/FT or the Acoustic Transit Time Log
Red — API, PPM or “%” as Radioactive logs, Gamma Ray, Spectral Gamma Ray, etc.
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e Middle yellow — FRAC, or other log curve types.
e Dark Violet — UNI or Unknown Linear Curves
e Medium Violet — UNL or Unknown Logrithum Curves

The color coding of the selected curves were added to also help the user visually recognize that a
curve was selected or not.

Map Curves & Change Curve Selections

Some logs will have curve mnemonics that are not recognized as one of the KGS “Standard”
Curve Mnemonics. The user will need to map the log curve to one of the KGS standard curves if

they want to display the curve. Slide the scroll bar down to the Permeability Curves MPERM
and ?2(MPERM16).

§
Curve Sectio Eh
.

-

L& LAS File

~Log_Definition
: Start Depth: End Depth Step Depth Hull Value ~Log_Definition
23420 3161.0 05 -099 25 | IMNEM . UNITS : DESCRIPTION | ASSOCIATIONS |f
DEPT .F : Depth (MD) {F}
i} Do NOT Add this Data ® Add this Data DPHI .PL  : Density porosity {F}
X MNEM UNITS : DESCRIPTION DRHO .GMICC EIquI;Jensity.CE]rredion {F}
I FTHFFT] e pa— ~ DT .USECIFT : Acoustic transit time {F}

GR.API :Gamma Ray {F}

_on_m - Micro Inverse Resistivity ILD .OHM-M : Deep Induction Resistivity {F}

ILM .OHM-M  : Medium Induction Resistivity {F}
(OHM-M : Micro Normal Resistivity MIMY .OHM-I  : Micro Inverse Resistivity {F}

MMOR .OHM-M  : Micro Normal Resistivity {F}
MD : Permeability MPERM .MD  : Permeability {F}
NPHI PU - Meutron porosity {F}
U - JErEi PE BARNSIE : Photoelectric factor {F}
) ) RHOB .GM/CC  : Bulk Density {F}
O 'DEC JEpEo SGRD OHM-M - Shallow Lateralog Resistivity {F}

PU - Neutron porosity SP .MV :Spontaneous Potential {F}
.BARNS«'E . Photoelectric factor

.MD : Permeability

(GM/CC : Bulk Density

.UHM—M - Shallow Laterolog Resistivity
SP .MV : Spontanecus Potential -

Click on the “?(MPERM16)” Button to display the “Select KGS Standard Tools” Dialog. This
dialog provides a list of the KGS “Standard” Curve Mnemonics, from which the user can map an
unrecognized log curve to one of the KGS standard curve mnemonics. The KGS “Standard”
Curve Mnemonics List was created as a way to standardize the alpha bit soup of Log
Mnemonics. Each logging company has their own curve mnemonics to represent similar tools.
The LAS File Viewer program is a later version of code from the GEMINI Project LAS File
Viewer Module, which needed to standardize the log curves so the curves could be automatically
read and assigned a plot track. The “LAS Tool Curve Mnemonics map to KGS Standard

11



Mnemonics” XML File was created to map the log curves from logs that were part of the KGS
LAS File Collection which is not a complete list of possible curve mnemonics.

To map the unknown curve mnemonic “?(MPERM16)” you first notice that it similar to the
MPERM curve above, which is a permeability curve. In this example both curves will be plotted
together, but the Permeability Plot Track can only plot one curve. The web app has the ability to
allow the user to plot up to 4 unknown logrithum curves and 4 unknown linear curves. The
permeability is usually plotted as logrithmic. Click on the “?(MPERM16)” Button to display the

£ | Select KGS Standard Tool (=

Mnemonic Diescription Inits Minimum | Maximum
LL Deep Laterolog Resistivity COHM-M 01 1,000| =~
MLL Micro Laterolog Resistivity COHM-M 0.1 1,000
LLB Shallow Laterolog Resistivity COHM-M 01 1,000
LM Long Mormal Resistivity COHM-M 0.1 1,000
3M Shallow Mormal Resistivity OHM-M 0.1 1,000
MHOR Micro Mormal Resistivity COHM-M 01 1,000
MSFL Micro Spherically Focused Resistivity  [OHM-M 0.1 1,000
MIMY Micra Inverse Resistivity OHM-M 01 1,000
AHT10 Array Induction Resistivity-10 COHM-M 0.1 1,000
AHTZ0 Array Induction Resistivity-20 COHM-M 0.1 1,000
AHT 30 Array Induction Resistivity-30 COHM-M 01 1,000
AHTED Array Induction Resistivity-60 COHM-M 01 1,000
AHTS0 Array Induction Resistivity-90 COHM-M 0.1 1,000
THOR Thaorium Cancentration PPM -10 30
LIRAMN Uranium Concentration PPM 0 40
POTA Potassium Concentration % -10 5
PHI Care Porosity PL 0 0.3
GMCC Care Grain Density GMICC 2 3
GRMN Gamma Ray Counts GAPI 0 10
MEUT Meutran counts COUNTS 0 1
PERM Permeability MD 0.01 10,000
TEMP Temperature DEGF 0 1
LIMN_1 Linear Track Curve 1 LIMI 0 1
LIM_2 Linear Track Curve 2 LIMI 0 1
LiN_3 Linear Track Curve 3 LIMI 0 1
Lir_4 Linear Track Curve 4 LIMI 0 1
LOG_1 Semilog Track Curve 1 LML 0.1 1,000
LOG_2 Semilog Track Curve 2 LML 01 1,000
LOG_3 Semilog Track Curve 3 LML 0.1 1,000
LOG_4 Semilog Track Curve 4 LML 01 1,000
RT Total Resistivity COHM-M 0.01 1,000
RWA Apparent Water Resistivity COHM-M 0.01 1,000
RO Water Saturated Rock Res COHM-M 0.01 1,000
RXRT Rxo/Rt ratio FRAC 0 1
1A Rarchie Cementation FRAC 0 1
| Select | ‘ Cancel |

“Select KGS tandard Tools” Dialog. Slide the scroll bar down to the “LOG_1” nemonic —
Semilog Track Curve 1 and highlight that curve. Click on the “Select” Button to map the
“?(MPERM16) to the Semilog Track Curve 1.
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- n =1 X

~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
’V 2342_0—| ’V 3151I| ’V 0_5—| ’V _ggg_;‘ MHMEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT.F :Depth (MD) {F}
) Do HOT Add this Data (@) Add this Data DFHI .PU  : Density porosity {F}
X MHNEM UNITS : DESCRIPTION DRHO .GMICC  : Bulk Density Correction {F} M
T T TWFFT L EC TR = DT USEC/FT :Acoustictransittime {F}
GR APl : Gamma Ray {F}
\OHM-M : Micro Inverse Resistivity ILD .OHM-M  : Deep Induction Resistivity {F}
ILM .OHM-M  : Medium Induction Resistivity {F}
OHM-M : Micro Normal Resistivity MINY OHM-M - Micro Inverse Resistivity {F}
MHOR OHM-M  : Micro Mormal Resistivity {F}
MO : Permeability MPERM MD : Permeability {F}
NPHI.PU  :Meutron porosity {F}
UNL - () Curve # &1 PE BARNS/E : Phatoelectric factor {F}
) ) RHOB .GMICC  : Bulk Density {F}
'DEC *@1E O] SGRD OHM-M  * Shallow Laterolog Resistivity {F}

SP.MY Spontaneous Potential {F}

_PU : Neutron porosity

.BARNSIE : Photoelectric factor

M D : Permeability

.GKICC : Bulk Density
.OHK-M : Shallow Laterolog Resistivity

.MV : Spontaneous Potential

The ?(MPERM16) Curve has been changed to MPERM16 removing the ?() around the Curve
Mnemonic. Also select the check box next to it, which changes to a dark violet.

‘]

~Log_Definition

Start Depth: End Depth Step Depth Null Value ~Log_Definition
2342.0—‘ [ 3151;| ’V 0.5—‘ ’V —QQQ.Z:I MHNEM . UNITS : DESCRIPTION | ASSOCIATIONS

DEFT .F :Depth (MD) {F}

) Do NOT Add this Data @) Add this Data DPHI PU - Density porosity {F}

X MNEM UNITS : DESCRIPTION DRHO .GMICC  : Bulk Density Correction {F}
DT USEC/HFT  Acoustictransittime {F}

|:| .DEC: bound water from mril GR APl : Gamma Ray {F}

ILD .OHM-M : Deep Induction Resistivity {F}
O .  Curve # 49 ILM OHM-M  : Medium Induction Resistivity {F}
MINY OHM-M - Micro Inverse Resistivity {F}

? ( MFF1) \DEC : free fluid from mril MMOR .OHM-M  : Micro Mormal Resistivity {F}
MPERM MD :Permeability {F}

.OHKM-M : Micro Inverse Resistivity MPERM16 UNL : Curve # 51 {F}

NPHI.PL : Meutron porosity {F}

FE BARMSIE : Photoelectric factor {F}

RHOB .GMICC  : Bulk Density {F}

SGRD .OHM-M  : Shallow Laterolog Resistivity {F}
SP .MV Spontaneous Potential {F}

[OHK-M : Micro Normal Resistivity

MD : Permeability

I'.'ID Permeability

ran fa %




In order to plot both Permeability Curves on the same track, the MPERM must be assigned to the
unknown Log Curves with MPERM16. Click on the MPERM Mnemonic Button to display the

=

< | Select KGS Standard T (]
Mnemaonic Description Units Minimum | Maximum
ILD Deep Induction Resistivity OHM-M 01 1,000| ~
ILIM Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity OHM-M 0.1 1,000
LL Deep Laterolog Resistivity OHM-M 01 1,000
MLL Micra Laterolog Resistivity OHM-M 01 1,000
LLg Shallow Laterolog Resistivity OHM-M 0.1 1,000
LM Long Mormal Resistivity OHM-M 0.1 1,000
=] Shallow Mormal Resistivity OHM-M 01 1,000
MMNOR Micro Mormal Resistivity OHM-M 0.1 1,000
MSFL Micra Spherically Focused Resistivity  [OHM-I 01 1,000
T Micra Inverse Resistivity OHM-M 01 1,000
AHTI0 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ0 Array Induction Resistivity-20 OHM-M 0.1 1,000
AHT30 Array Induction Resistivity-30 OHM-M 0.1 1,000
AHTED Array Induction Resistivity-60 OHM-M 0.1 1,000
AHTID Array Induction Resistivity-90 OHM-M 0.1 1,000
THOR Tharium Concentration PPM -10 30
LIRAMN Uranium Concentration PPM 0 40
POTA Potassium Concentration ki -10 5
PHI Core Porosity PL 0 0.3
GMCC Core Grain Density GMICC 2 3
GRM Gamma Ray Counts GAPI 0 10
NEUT Meutran counts COUNTS 0 1
PERM Permeability MD 0.01 10,000
TEMP Temperature DEGF 0 1
LIM_1 Linear Track Curve 1 LIMI 0 1
LIM_2 Linear Track Curve 2 LIMI 0 1
LIN_2 Linear Track Curve 3 UNI 0 1
LIMN_4 Linear Track Curve 4 LIMI 0 1
LOG_1 Semilog Track Curve 1 LML 01 1,000
LOG_ 2 Semilog Track Curve 2 LML 0.1 1,000
LOG_3 Semilog Track Curve 3 UL 0.1 1,000
LOG 4 Semilog Track Curve 4 LML 01 1,000
RT Total Resistivity OHM-M 0.01 1,000
BWA Annarent Water Resistivity OHM-IM 001 1 000
| Select | | Cancel |

“Select KGS Standard Tools” Dialog. Slide the scroll bar down to the “LOG_2” Mnemonic —
Semilog Track Curve 2 and highlight that curve. Click on the “Select” Button to map the
“MPERM to the Semilog Track Curve 2.
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< | LAS File Curve Section F=En X

~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
’V 2342_0—| ’V 3151;| ’V 0_5—| ’V -0gg 25 | |MNEM . UNITS : DESCRIPTION | ASSOCIATIONS|
DEPT.F  :Depth (MD) {F} |
) Do NOT Add this Data (8 Add this Data DPHI .PU  : Density porosity {F}
X MNEM UNITS : DESCRIPTION DRHO .GMICC  : Bulk Density Correction {F}
DT .USECIFT : Acoustictransittime {F}

O 2 (HCBWD ) - Curve # 49 ILM .OHM-M  : Medium Induction Resistivity {F}

MIMNY .OHM-M  : Micro Inverse Resistivity {F}
2 (MFFI} IDEC" frec! Hud oo mol MMNOR .OHM-M  : Micro Ngrmal Resistivity {F}
MPERM LINL : Permeability {F}
MPERM16 .UNL : Curve # 51 {F}
NPHI.PU  :Meutron porosity {F}
FE BARMSIE :Photoelectric factor {F}
RHOB .GMICC : Bulk Density {F}
SGRD .OHM-M : Shallow Laterolog Resistivity {F}
SP .MV Spontaneous Potential {F}

[OHKM-M : Micro Inverse Resistivity
{OHK-M : Micro Normal Resistivity

.UNL : (UNL} (MD) Permeability

, . */lGR APl - Gamma Ray {F}
Ol zcuewiy  |oec: bound water frommr :l ILD OHM-M - Deep Induction Resistivity {F}

-

Click the check box next to the MPERM Mnemonic Button you will notice that it has the same

color as MPERM16, which now groups the two curves together. Select the “Continue” Button to
load the LAS File into the web app.
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Load KGS Well Data — Top Picks

The “Search for Data on KGS Server” Dialog allows the user to download data from the KGS
Database & Server to the web app. The “Top Picks” Button will display the “Move/Merge KGS
Data” Dialog with available top picks grouped by the sources creating the tops.

Ioveerge 3 S—
r KGS Stratigraphic Units:
i ® HUG ELOGEM Ir Mf to User's Stratigraphic Unitsiist'
) Remove & Replace ™ Add to List I} Add New Units Only
) MKD
Source Top | Base Name R
) MKD-07/2006 HUG ELOG-EM 0 0/Council Grove GROU~
HUG ELOG-EM 728, 0|Day Creek Dolomite FORM
T HUG ELOG-EM 1,080/ 1,170/Blaine FORM —
Lict of Sources for HUG ELOG-EM 1,250 1,412/Cedar Hills Sandstone FORM
HUG ELOG-EM 1,680 1,759/Stone Coral FORM
the tops, e.g. HUG ELOG-EM 2,182 2,516(Wellingt FORM
Newby 2-28R has 3 HUG ELOG-EM 2291 0|Hutchinson Salt MEME
sources of tops HUG ELOG-EM 2,496 0/Hollenberg Lir |MEMH
data. The user can HUG ELOG-EM 2516 2,832|Chase |GRoOU
searchthroughand  |HUGELOG-EM 2516 2,536Herington Limestone !MEME
add some or all to K II | l]ﬁ
the web app. Add || AddAl || Clear Selection
r User's Stratigraphic Units:-
Source Top | Base | Name Rank e r——
HUG ELOG-EM 728 0|Day Creek Dolomite FORMATION [P -
HUG ELOG-EM 1,000 1,170/Blaine FORMATION P
HUG ELOG-EM 1,250 1,412|Cedar Hills Sandstone FORMATION [P
HUG ELOG-EM 1,600 1,759|Stone Corral FORMATION |P|_
HUG ELOG-EM 2182 2,516(Wellington FORMATION |P|
HUG ELOG-EM 2291 0/Hutchinson Salt MEMBER  P| -
HUG ELOG-EM 2,496 0|Hollenberg Limestone |MEMBER [P
HUG ELOG-EM 2516 2,332|Chase |GROUP P Remove All
HUG ELOG-EM 2516 2,536/Herington Limestone [MEMBER [P
HUG ELOG-EM 2536 2,538|Paddock Shale |MEMBER  P|
HUG ELOG-EM 2,544 2,580|Krider Limestone MEMBER  |P|
HUG ELOG-EM 2580, 2,594|0dell Shale FORMATION |P| Load Data
HUG ELOG-EM 2,504 2,629\Winfield Limestone FORMATION |P|
HUG ELOG-EM 2532 0/Gage Shale MEMBER  |P| Close
HUG ELOG-EM 2655 2704[Towanda Limestone |MEMBER P
{ 1l [»]

“Add to User's Stratigraphic Units List” Table shows
the tops selected by the source, e.g. "HUG ELOG-EM”
Source Tops List.

Radio Buttons

Remove & Replace — move the selected tops and
replace any duplicate names

Addto List —move the selected topsto the “User’s
Stratigraphic Units” Table

Add Mew Units Only— move on the selected tops that
are notalready in the “User's Stratigraphic Units”
Table

Table Buttons

Add—add the highlighted top(s) to the “User’s
StratigraphicUnits” Table. Note: this table will allow
the userto select multiple wells by using the “Ctrl”
Key and the left click of mouse.

Add All - copy the list of tops to the “User’s
Stratigraphic Units“ Table.

Clear Selection—remove the highlight ontops
selected.

“Add to User's Stratigraphic Units List” Table.
“User's Stratigraphic Units” Table shows the list of
topsthatwill appearin the web app when the user
selects the “Load Data” Button.

Table Buttons

Clear Selection—remove the highlightontops
selected.

Remove —remove the highlighted top(s) from the
table. Note: this table will allow the userto select
multiple wells by using the “Ctrl” Key and the left click
of mouse.

Remove All-remove alltops from the table.
Load Data —transferthe tops listto the web app
calling.

Close —Close this dialog

This dialog allows the user to add all or some the tops from each of the sources. Both tables are
set up so the user can use the “Ctrl” Key with the left click of mouse to select multiple tops, i.e.

r KGS St

igraphic Units:

(@) HUG ELOG-EM

) MKD

) MKD-07/2006

Add to User's Stratigraphic Units List:
[ ® Remove & Replace ) Add to List ) Add New Units Only
I sSource Top Base Mame R
HUG ELOG-EM 0 0|Council Grove GROU =~
HUG ELOG-EM 728 0|Day Creek Dolomite FORM L
HUG ELOG-EM 1,090) 1,170 Blaine FORM ™~
HUG ELOG-EM 1,250 1,412|Cedar Hills Sandstone FORM |
HUG ELOG-EM 1,690] 1,759/5tone Corral FORM
HUG ELOG-EM 2182 2516/Wellington FORM
HUG ELOG-EM 22091 0|Hutchinson Salt MEMB
HUG ELOG-EM 2496 O|Hollenberg Limestone MEMB
HUG ELOG-EM 2,516| 2832/Chase GROU
HUG ELOG-EM 251 6| 2 536|Herington Limestone MEMB |
ETRY-N =1 i r 1 ar | P P lamam—
4] Ii [ I

| Add | | Add All | | Clear Selection
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Notice that the only some of the tops are selected. You can then select the Add Button to move
only the selected tops to the “User’s Stratigraphic Units” Table.

MKD Source Example:

r KGS Stratigraphic Units:
O HUG EL M Add to User's Stratigraphic Units List:
® Remove & Replace () Add to List ) Add New Units Only
() MKD |
Source Top | Base MName ] R
MKD-07/2006 MKD 0| 2773FoitRiley Limestone MEME ~
MKD 0| 2693 Towanda Limestone MEMB
MKD 2,538 2580Krider Limestone ]lhlEMEl -
MKD 2629 0/Gage Shale MEME
(1) Select the MKD MKD 2712 OFoitRiley Limestone IMEMB—
Source, which will be MKD 2777 2,789 Florence Limestone MEME
displayed in the “Add MKD 2,807 0/Wreford Limestone FORM
to U5er’5 Stratigraphic MED 2.332 0|Council Grove GROL
. ) MKD 2832 0|Council Grove GROL
Units List” Table. MKD 2,832 2,853.5 Speiser Shale FORM—
e = T T = & i " =TT T
4] [ | [»]
Add || AddAl Clear Selection

r KGS Stratigraphic Units:
Add to User's Stratigraphic Unitpe=i
() HUG ELOG-EM | B P'Hﬂl -
() Remove & Replace ® Add to List 0 Add New Units Only
® MKD |
Source Top | Base Name ] R
) MKD-07/2006 | MKD 0| 2 773|Fort Riley Limestone MEME ~
MKD 0| 2693|Towanda Limestone MEME
MKD 2538 2,580 Krider Limestone IMEME _
. MKD 2,629 0|Gage Shale MEME
(2) Selectthe “Addto iy 2712 O[FortRiley Limestone MEME—
List” Radio button. MKD 2,777| 2,789 Florence Limestone IMEMB
MED 2807 0|Wreford Limestone FORM
MED 2832 0|Council Grove GROL
MED 2832 0|Council Grove GROL
MKD 2,832| 2,853.5/Speiser Shale FORM _|
AALES Soacs el A nsd slr. " i S —— Fer=t=Tr
4] i | [»]
Add || Addau Clear Selection
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r KGS Stratigraphic Units:

O HUG ELOG-EM ‘ Add to User's Stratigraphic Units List:
() Remove & Replace @® Add to List ) Add New Units Only
® MKD |
Source Top | Base MName ] R
() MKD-07/2006 | MKD 0| 2 773Fort Riley Limestone MEMH ~
MED 0 2693 Towanda Limestone ]HEHH
(3) Select the “Add All" |MKD 2,538 2580 Krider Limestone IHEHH L
MKD 2,629 0|Gage Shale MEMB
Button to move the MKD 2712 0/Fort Riley Limestone IMEME—
contents from the MKD 2,777| 2,789 Florence Limestone [MEMB
“Add to User’s MKD 2,807 0/Wreford Limestone FORM
Stratigraphic Units MKD 2,832 0|Council Grove GROL
List” Table to the MKD 2,832 0|Council Grave GROL
“User’s Stratigraphic |1 2832 2850 51Spaiser Shale . FORM. |
Units” table. “TQ Il | v
Add l Add All ]i Clear Selection
User's Stratigraphic Units: +
Source Top Base Mame I Rank P —————
MKD 2538| 2 580Krider Limestone MEMBER P~
MKD 2629 0|Gage Shale ]HEHBER P
MKD 2712 0|Fort Riley Limestone MEMBER P
MKD 2777 2789 Florence Limestone MEMBER P
MKD 2,807 0/Wreford Limestone FORMATION [P
MKD 2,832 0/Council Grove GROUP Pl— ——
MKD 2832 0|Council Grove GROUP P
MKD 2,832| 2.853.5/Speiser Shale FORMATION |P| Remove All
MKD 2,853.5) 2,894.5/Funston Limestone FORMATION |P|
MKD 2,894 .5 2910.5Blue Rapids Shale FORMATION |P
MKD 29105 2929 Crouse Limestone FORMATIOMN |F
MKD 2,929| 2,933 5 Easly Creek Shale FORMATION P Load Data
MKD 29335 2947 Middleburg Limestone |MEMBER P
MKD 2,947| 2,957.5Hooser Shale MEMBER P i Close
MKD 2,957.5| 2,962.5Eiss Limestone MEMBER L
LALATS AGEN S A AT 1 sy
‘| ll 3

Once the list of tops are in the “User’s Stratigraphic Units” Table the user can edit the list by
removing any duplicate or invalid tops. Notice that the “Council Grove” Top occurs 2 times in
the list. Highlight the one of the “Council Grove” tops.
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rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection

MED 2/538| 2 580Krider Limestone MEMBER Pl =

MED 2629 0|Gage Shale MEMBER F

KD 2712 0|Fort Riley Limestone MEMBER P

KD 2777 2788|Florence Limestone MEMBER P

KD 2,807 0/Wreford Limestone FORMATION |P|

MED 2,832 0|Council Grove GROUP Pl= Remove
MED 2832 0{Council Grove GROUP P

MED 2,832| 2,853.5|5peizer Shale FORMATION |P) Remove All
MED 2,853.5| 2 884 5|Funston Limestone FORMATION |P)

MED 2,894 5| 2 910 .5(Blue Rapids Shale FORMATION |P)

KD 28105 2929/ Crouse Limestone FORMATION |P—

MED 2929| 2 933.5/Easly Creek Shale FORMATION |P) Load Data
MED 29335 2947 (Middleburg Limestone MEMBER P

MED 2,947| 2,957 5|Hooser Shale MEMBER F Close
MED 2,957 5| 2 962 5|Eiss Limestone MEMBER F':

1] Il | »]

Now select the “Remove” Button.
rUser's Stratigraphic Units:
Source Top Base Mame Rank Clear Selection

MED 2,538| 2580|/Krider Limestone MEMBER P|

MED 2,629 0|Gage Shale MEMBER P

MED 2712 0|Fort Riley Limestone MEMBER. P

MED 2777 2789/Florence Limestone MEMBER. P

MED 2807 0|Wreford Limestone FORMATION [P

MED 2,832 0|Council Grove GROUP P19 Remaovel
MED 2,832 2 853.5|Speiser Shale FORMATION [Pl

MED 28535 2894 5/Funston Limestone FORMATION [P Remove All
MED 2,894 5| 29105/ Blue Rapids Shale FORMATION [P

MED 29105 24929/Crouse Limestone FORMATION [P

MED 2,929| 2 933 5|Easly Creek Shale FORMATION [P |

MED 29335 2947 Middleburg Limestone MEMBER P Load Data
MED 2,947| 2,957 5|Hooser Shale MEMBER P

MED 2,957 .5| 2 962 5|Eiss Limestone MEMBER P Close
MED 29625 2872 5|5tearns Shale FORMATION F':

{4 ll [ ]

The MKD-07/2006 has only one top, so this dialog allows the user to add that top to the “User’s
Stratigraphic Units” Table. The MKD does not have this top and this is an extra top missing
from the MKD data set.
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r KGS Stratigraphic Units:

@) Add to List

) Add New Units Only

Base Name Ran

O HUG ELOGEM [ [A.d:to User's Stratigraphic Units List:
! Remove & Replace
) MKD
. Source Top
@ MKD-07/2006 = MKD-07/2006 2,789

2,807 |Maffield Shale

FORMAT]

b

(1) Select the MKD-
07/2006 Source,
which will be
displayed in the “Add
to User’s Stratigraphic
Units List” Table.

(2) Select the “Add All" Button to move the contents from
the “Add to User’s Stratigraphic Units List” Table to the
“User’'s Stratigraphic Units” table.

Add Add All Clear Selection
rUser's Stratigraphic Units:
Source Top | Base Name [ Rank [ | Cioar setoction

MKD 2,538 2580Krider Limestone MEMBER P~

MED 2,629 0/Gage Shale MEMBER P

MED 2712 0/Fort Riley Limestone |MEMEER P

MED 2777 2789 Florence Limestone MEMBER P

KD-07/2006 2,789 23807 Malfield Shale FORMATION |Pj

MKD 2,807 0Wreford Limestone FORMATION |P|= Remove
MKD 2832 0/Council Grove GROUP P

MKD 2,832 2,853.5/Speiser Shale FORMATION |P| Remove All
MED 2,853.5) 2,894.5/Funston Limestone FORMATION |P

MKD 2,894 5| 2 910 5 Blue Rapids Shale FORMATION |Py

MED 29105 2929 Crouse Limestone FORMATION |P—

MKD 2,929 2 933.5Easly Creek Shale FORMATION |P| Load Data
MKD 29335 2947 Middleburg Limestone MEMEBER P

MKD 2,947 2 957 5/Hooser Shale [MEMBER P | Close
MKD 2,957.5 2,962 5/Eiss Limestone ]IMEMEER P

4| l IO

Now with the data set complete select the “Load Data” Button to import the Tops data into the

web app.

Load KGS Well Data — Core Data

The “Search for Data on KGS Server” Dialog allows the user to download data from the KGS
Database & Server to the web app. The “Core Data” Button will automatically load any
measured core data that is in the KGS Database and import directly into the web app.

20



As the user accepted each data type the “Data Source Filenames:” Panel in the Load Data Dialog
changes. The LAS File that was downloaded from the KGS Server to the LAS File Viewer Web
App is added to the “Log ASCII Standard (LAS) Files” panel will show the filename

downloaded. The Log Data, Perforations, Tops Data, Measured Core Data, and the Geologist
Report Data Type have been downloaded from KGS.

£ | Load Data =] X

-rData Source

rKGS [Database & Server)
Well Data

uData

Ver 2.0 8 3.0 Tops C5V Rock Data CSV

LAS File
LA

- PC (ASCII Data Files)

Geologist Report

Tops Rock

- Data [ Data
R =k

rData Loaded
r Data Source Filenames:
rLog ASCH Standard (LAS) Files:
1: 1022012442.las

2:

3:

r PC ASCII Files:
Tops C5V:
Core C5V:

Geo-Report:

Data Type .0 LAS CSV KGS Data Type 3.0 LAS CSV KCS

Log Data Rock Measured Data

Perforationa Geoclogiat Report

Topa Data

Continue
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28R well data downloaded from the KGS Database and Server, which

Measured Core Data with Core Descriptions and Core Images.
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Figure: Example LAS File Viewer Plot of Newby 2

includes Log Data, Perforations



KGS (Database & Server) - Importing Measured Sections

The Kansas Geological Survey (KGS) has a good collection of Measured Section data stored in
the ORACLE Database. In this example the user will download the measured sections that are
available, for each section will contain Measured Sections Data and Fossil Genera Names (Bio-
Stratigraphy) and in some cases top picks. The ORACLE Database is accessed by making
Stored Procedure PL/SQL calls to the ORACLE Database from which an Extensible Markup
Language (XML) data stream is created containing the measured section data that is passed back
to the web app making the request.

Data Source

KGS5 Data KGS (Database & Server)
[——l Well Data Measured Sections

PC Data PC [ASCI Data Files)
| ] Ver 20 & 3.0 Tops C5V Rock Data CSV Geologist Report

Tops Rack

Data Data
| “i

To Display the “Search for KGS Measured Sections” left click the mouse on the “Measured
Sections” Icon Button in the Data Source Panel of the Load Data Dialog.

.
= | Search for KGS Measured Sections (== | Search for Measured Sections in KGS Database
1 Search By:

*Directions — The user can search for measured
sections by directions partial phrase, i.e.
“quarry”, which will lock for all wells with the
- phrase “quarry” in the directions text field .
() Sec. Town. Range CHEYENNE * Section Township Range — Search for a list of
(® Counties DICKINSON measured sections by a specific area.
- - * Counties — Search for a list of measured
L sections within counties available in Measured
List of Measured Sections: Section Database Table.

id Directions Town | Range | Sec| Latitude Longit
3014 W center NW 1/4 of section 18 | | 3412 i
3027 |SW corner of section 18 | | 39126
3037 |SE corner of section 128 38.965
3066 |2 1/2 mi. N of Chapman, center of eastern...[125 39.009

3082 138 38.893 - List of Measured Sections that match the
3093 |W side ofthe bridge of Turkey Creek, NE ... [148 | | 3B.864
3115 |3 1/2 mi. SW of Abilene, S side of Smoky ... 148 | | 38.864
3157 |13/4 mi. E of Woodbine 148 | | 38.79
3198 |Field quarry on W side of county road 2 mi...[145 38.82
3200 158 38.718
3212 |Center of eastern line 158 38732
3232 |Composite sample along eroded bank of ... | | 38631
32|40 On west side of draw 38.6M |
[

Close Dialog

r Search for Data in Kansas Geological Survey Database:
Search By:
() Directions BARBER

Search

search criteria

Load Data Button — transfers the selected
measured section to the calling web app.
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This will display the “Search for KGS Measured Sections” Dialog, see above image. This dialog
allows the user to search the KGS database for measured sections data. In this example, the well

of interest will be the Marshall #1 this well contains all the brine samples that can be retrieved
from the KGS Database.

As the Summary image suggests there are 3 methods for searching for the well data within this
dialog,

e By Partial Directions Phrase — The stored procedure used to retrieve the list of measured
sections from the KGS Database allows the user to enter a partial phrase in this example

“line” is entered. The program places a ‘%’ in front and back of the phrase and sends the
request to the Database, 1.e. “%line%”.

Search for Data in Kansas Geological Survey Databasze:
Search By:

@ Directions Enter Phrase:

) Sec. Town. Range line

C:' Counties

Search

e By Township Range Section — This search is for measured sections in Kansas by, e.g. to
look for the 3212 Measured Section, enter Section as 24, Township as 15 set the S
(South) Radio button and Range as 4 set the E (East) Radio button.

Search for Data in Kansas Geological Survey Database:
Search By:

) Directions Section: Township: Range:

) Sec. Town. Range 74 15| 1 N WS

N

W W E

i} Counties

Search

e By County — This panel allows the user to search for measured sections by counties with
measured section database table, e.g. select the DICKINSON County Button.

Search for Data in Kansas Geological Survey Databaze:

Search By:

{_) Directions BARBER CHASE & ]
i) Sec. Town. Range CHEYENNE COFFEY —
® Counties DICKINSON GEARY =
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The user only needs to enter the above data and select the “Search” Button to display the list of
measured sections in the Kansas Database that match the search criteria. In the image below the

Lease Name “line” was entered to search for all measured sections in Kansas with the Phrase

“line” in it. The user searches through the list until they find the well of interest.

Search for KGS Measured Se

Close Dialog

r Search for Data in Kanzas Geological Survey Database:

Search By:
i) Directions

) Sec. Town. Range

{:} Counties

Enter Phrase:

line

rList of Meazured Sections:

id

Directions

Latitude

Longiti

3066 |2 12 mi. M of Chapman, center of eastern...

39.009

-7

il

3212 |Center of eastern line

38.732

-9

3550 |Wreford formation east of Big Blue, about ...

39.414

-9

1962 |S line SE 1/4, 2 mi EME of Alma (140" of G...

39.007

2348 |Center 3 line

38.936

2519 |Along creek bank on county line

38.746

2894 |CenterE line SE

MW ME NW

38.704

2915 |Center W line MW MNE MW

38.704

SV of Brookvile, 1/4 mile east of Ellswaort. .

38.69

Center West line

38.124

33 miles SW of Topeka via Pauline, Aubur...

38.965

Wocenter S line Sec. 26. 1/2 mile south, 1/

39.066

Eastline

38.558
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The “Load Data” will display the selection on the panel showing the data type by location of
data. Notice that the Geologist Report Type is selected. There are tops within the Measured
Section Report, but the Tops are within the report and not part of the query process so this panel
will not reflect that the tops are there.

-Data Source
r KGS (Database & Server)
Well Data Measzured Sections

Well @
]
~PC (ASCI Data Files)

Ver 2.0 & 3.0 Tops CSV Rock Data CSV Geologist Report

LAS File Rock
GTIELLY

% I;% ! %ata

rData Loaded
r Data Source Filenames:
r Log ASCH Standard (LAS) Files:

r PC ASCH Files:
Topa C5V:
Core C5V:
Geo-Report:

Data Type 3.0 LAS CSV HGS Data Type 3.0 LAS C5V KGS
Log Data -+« ---- ---- ---- Hock Measured Data

Perforationa Geclogiat Report

Topa Data

Continue
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KGS Measured Section (3212) T: 155 R: 4E 5: 24

Latitude: 38.732338 Longitude: -96.936421 Flevation (GL): 1343.0 Depih: 23.0
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Figure 1: KGS Measured Section (3212) "Center of Eastern Line" Township 15S - Range 4E - Section 24.



Importing PC Data - Download Well Data to PC

Download either the ASCII Text Files directly or the Zip files extracting the contents into a

directory. The problem with the ASCII Text Files being downloaded directly from a web page is

that the web page will alter the contents so it does not retain the basic structure and add HTML
text to the file. The preferred method if you have Zip or WinZip is to download the zip files to

your PC and extract.

Well Data: Wellington KGS 1-32, Sumner County, Kansas

Type ASCII Text Files

LAS 2.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.1as

Tops http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.csv
Core http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Core_Data.csv
Report http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.txt

Type Zip Files

LAS 2.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.zip

Tops http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.zip
Core http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Core_Data.zip
Report http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.zip

Measured Section: C S Line, Township 16S-Range 7E-Section 10, Riley County, Kansas

Type ASCII Text Files

Report http://www.kgs.ku.edu/Gemini/Tools/documentation/C_S_line_S10-T6S-R7E.txt
Type Zip Files

Report http://www.kgs.ku.edu/Gemini/Tools/documentation/C_S_line_S10-T6S-R7E.zip
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.las
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.csv
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Core_Data.csv
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.txt
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Core_Data.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.zip
http://www.kgs.ku.edu/Gemini/Tools/documentation/C_S_line_S10-T6S-R7E.txt
http://www.kgs.ku.edu/Gemini/Tools/documentation/C_S_line_S10-T6S-R7E.zip

Importing PC Data — Log ASCII Standard (LAS) version 2.0 File

Most of the web apps will use the same input dialogs to import Log ASCII Standard (LAS)

version 2.0 or 3.0 files. The Load Data Dialog is basically the same for most of the Web Apps,
except they only load a subset of the total data types. In this example a LAS version 2.0 file is
being imported into the web app.

Data Source

KGS Data KGS5 (Database & Server)

PC Data PC

Well Data

HData

Kl

Ver 2.0 & 3.0 Tops C5V
LAS FI If Tup;
Data

Measured Sections

Rock Data CSV Geologist Report

Left Click on the “LAS File” Icon Button in the Data Source Panel of the Load Data Dialog.
This will display the “Select LAS File from your PC” Dialog. This dialog allows the user to
search their PC for the file of interest. In this example it is the LAS version 2.0 file Wellington-
KGS-1-32.1as, highlighted below. Select the Open button to display the “LAS File Curve

Sections” Dialog.

— -
= seec s e romyour P . ==

Look in: | ). data
e Name -
. "ﬁﬁ 9 Cutter_KGS-1
it
ecen aces 3 Newby_2-28R

Desktop

ww
Libraries

A

Computer

@

MNetwork

2] Newby_2-28R

1 Wellington_KGS_1-32_LAS3

2] Wellington_KGS_1-32_LAS3

7 Wellington-KG5-1-32

2] Wellington-KGS-1-32
“a] Wellington-KGS-1-32_Brine

2] Wellington-KGS-1-32_Brine
“a]Wellington-KGS-1-32_Core_Data
2] Wellington-KGS-1-32_Core_Data
Wellington-KGS-1-32_geo
21 Wallinatnn KRS 127 aan

j & 1 cf B

Date modified e I
10/10/2014 10:40 AM
10/7/2014 7:01 AM
10/7/2014 2:00 PM
10/9/2014 10:16 AM
10/9/2014 10:23 AM
10/9/2014 754 AM |
10/9/2014 7:54 AM
10/9/2014 843 AM =
10/9/2014 10:23 AM
10/9/2014 7:50 AM
10/9/2014 10:23 AM
10/9/2014 7:56 AM

ANQINTA 104 AR

< | 1

File name: |We\|ington—KGS—l—32

b
ﬂ QOpen

Files oftype |AllFiles ()

ﬂ Cancel
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The “LAS File Curve Sections” Dialog allows the user to map unknown LAS Curve Mnemonics
to the KGS “Standard” Curve Mnemonics so they will be plotted in the LAS File Viewer Plot.
This program reads the “LAS Tool Curve Mnemonics map to KGS Standard Mnemonics” XML
File (http://www.kgs.ku.edu/software/gemini/data/las_standard_tools.xml ), which will

automatically maps the Curve Mnemonics from the LAS file to one of 31 KGS “Standard*
Curve Mnemonics. If a curve Mnemonic is not recognized the program will place a “?” in front
of the Mnemonic, e.g. “?(BSZ)” for the “.in : Bit Size” Log Curve. If the user is satisfied with
the automatic curve selections, which are checked and color coded, they only need to select the
“Continue” Button at the bottom of the Dialog to import the file. The next section will take the
user through a series of examples in changing the curve selections and mapping unknown curve

mnemonics.

~Log_Definition

Start Depth: End Depth Step Depth Null Value
[ e

{_) Do NOT Add this Data

{® Add this Data

X MNERM AUNITS @ DESCRIPTION
DEPT |.F  Depth
GR |.API : Gamma Ray
CALA |.IN . Caliper
? [ VPV3XX ) | - WANE WPV
7 { VPVSYY ) | - WANE WVPVY Y
7 [ VPVS ) | : WANE VPIVS
2 (BSZ) |.in:B'rt5ize
miT |.U5EL“.I'FI' : Acoustic transit time
TENS |.LB : Tension
? (AZHC ) |.d eg . Azimuth of Pad 1
?(RAD1 ) |.in . Radius1

i meiinn

[»

-

~Log_Definition

MHNEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEFT .F :Depth {F}

GR APl . Gamma Ray {F}

CALA IM - Caliper {F}

ITTT USEC/FT : Acoustictransittime {F}

SP .MV Spontaneous Potential {F}

RXRT .RATIO :Rxo/Rtratio {F}

RT OHM-M - Deep Resistivity {F}

RHOB .GMICC  : Bulk Density {F}

FE BARMNS/E :Photoelectric factor {F}
MPHS PL : Meutron porosity {F}

DRHO .GM/ICC  : Bulk Density Correction {F}
DPHS PU  : Density porosity {F}

MIMNY OHM-M - Micro Inverse Resistivity {F}
MMOR .OHM-M  : Micro Mormal Resistivity {F}
FPOTA % :Potassium Concentration {F}
URAM PPM  : Uranium Concentration {F}
THOR .PPM  : Thorium Concentration {F}

Notice that some of the check boxes are colored with different colors, which shows that the
curves were automatically selected, but also to represent the curve type by color.The Curves are
colored by type (data units) as follows,

e Orange - OHM-M or Resistivity Logs
e Cyan - PU or porosity Logs, Neutron Porosity, Density Porosity, etc.

30


http://www.kgs.ku.edu/software/gemini/Data/las_standard_tools.xml

Greenish yellow — BARNS/E or Photoelectric Factor Logs

Green — GM/CC or Bulk Density Log

Forest Green — USEC/FT or the Acoustic Transit Time Log

Red — API, PPM or “%” as Radioactive logs, Gamma Ray, Spectral Gamma Ray, etc.
e Blue — MD or Permeability Logs

e Brown-—F, FT or IN or Depth

e Middle yellow — FRAC, or other log curve types.

e Dark Violet — UNI or Unknown Linear Curves

e Medium Violet — UNL or Unknown Logrithum Curves

The color coding of the selected curves were added to also help the user visually recognize that a
curve was selected or not.

Map Curves & Change Curve Selections

Some logs will have curve mnemonics that are not recognized as one of the KGS “Standard”
Curve Mnemonics. The user will need to map the log curve to one of the KGS standard curves if
they want to display the curve. The first example is to map the Acoustic Transit Time
(DT),which is labeled as “.uspf : WAVE DTC” log curve in the LAS File. Also notice that the
button label “?(DTC)” is not recognized by the LAS FILE VIEWER web app.
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e -

| < | LAS File Curve
[ ~Log_Definition

Start Depth: | [ End Depth | [ Step Depth | [ Null Value |~Log_Definition
0.0 5248.0 05 -999.25 | |MNEM . UNITS : DESCRIPTION | ASSOCIATIONS |

T : DEPT.F :Depth {F}
() Do NOT Add this Data (®) Add this Data GR APl :GammaRay {F}

MNEM {UNITS : DESCRIPTION LA -Calper )
ITTT USECIFT :Acoustictransittime {F}
T ],USECJFT:Acousbctransn time “llsP mv : Spontaneous Potential {F}
RXRT .RATIO :Rxo/Rtratio {F}
TENS ]LB : Tension RT .OHM-M : Deep Resistivity {F}
RHOB .GM/CC : Bulk Density {F}
? (AZNC) ]"eg ~Azimuth of Fad 1 PE BARNS/E : Photoelectric factor {F}
NPHS PU :Neutron porosity {F}
" |IDRHO .GM/CC  : Bulk Density Correction {F}
. DPHS PU :Density porosity {F}

g MINV .OHM-M : Micro Inverse Resistivity {F}

- Radius3 MNOR .OHM-M : Micro Normal Resistivity {F}
POTA % :Potassium Concentration {F}
in : Radius4 URAN .PPM  :Uranium Concentration {F}

2(RAD1) |in:Radust

in : Radius2

? (RAD2)

? (RAD3) n

2 (RAD4 )

THOR PPM :Thorium Concentration {F}

in ; RadiusS

? (RADS )

Radius6

2 (TPUL ) : Tension Pull

2 (DTXX) uspf : WAVE XX Flexural

2 (DTC)

|
|
]_
|
? (RADS ) ]rh
J.
J,
].

uspf : WAVE DTC h |
-

Click on the “?(DTC)” Button to display the “Select KGS Standard Tools” Dialog. This dialog
provides a list of the KGS “Standard” Curve Mnemonics, from which the user can map an
unrecognized log curve to one of the KGS standard curve mnemonics. The KGS “Standard”
Curve Mnemonics List was created as a way to standardize the alpha bit soup of Log
Mnemonics. Each logging company has their own curve mnemonics to represent similar tools.
The LAS File Viewer program is a later version of code from the GEMINI Project LAS File
Viewer Module, which needed to standardize the log curves so the curves could be automatically
read and assigned a plot track. The “LAS Tool Curve Mnemonics map to KGS Standard
Mnemonics” XML File was created to map the log curves from logs that were part of the KGS
LAS File Collection which is not a complete list of possible curve mnemonics.

To map the unknown curve mnemonic “?(DTC)” you first notice that the unit is “uspf” (micro
seconds per foot) a unit of time. Also the Acoustic Transit Time Curve Mnemonic is similar to
the KGS “Standard” Curve Mnemonic “DT”. By selecting the “?(DTC)” Button you will
display the “Select KGS Standard Tools” Dialog.
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£ | Select KGS Standard Toc C=aE X
Mnemonic Description Units Minimum | Maximum
GR Gamma Ray AP 0 150
CGR Zamma Ray Minus Uranium AP 0 150
5P Spontaneous Potential WV 0 1
CAL Caliper IN 5] 12
FPE Photoelectric factor BARMSIE 0 20
RHOB Bulk Density GMICC 2 3
DRHO Bulk Density Correction GMICC -1.5 0.5
DPHI Density porosity PU -0.1 0.3
MPHI Meutron porosity PU -0.1 0.3
SPHI Sonic porosity PU -0.1 0.3
DT Acoustic transit time USECIFT 40 140
COMD Conductivity MMHOM 0 2,000
CILD Deep Induction Conductivity MMHOM 0 2,000
CILM Medium Induction Conductivity TMHOM 0 2,000
RES Resistivity OHM-M 01 1,000
RDEP Deep Resistivity OHM-M 0.1 1,000
RMED Medium Resistivity OHM-M 01 1,000
RSHAL Shallow Resistivity OHM-M 0.1 1,000
ILD Deep Induction Resistivity OHM-M 0.1 1,000
ILM Medium Induction Resistivity OHM-M 0.1 1,000
SFLU Spherically Focused Resistivity OHM-M 0.1 1,000
LL Deep Laterolog Resistivity OHM-M 01 1,000
MLL Micro Laterolog Resistivity OHM-M 0.1 1,000
LL8 Shallow Laterolog Resistivity OHM-M 0.1 1,000
LM Long Mormal Resistivity OHM-M 0.1 1,000
an Shallow Mormal Resistivity OHM-M 0.1 1,000
MMOR Micro Normal Resistivity OHM-M 01 1,000
MSFL Micro Spherically Focused Resistivity  |OHM-M 0.1 1,000
TIMY Micro Inverse Resistivity OHM-M 01 1,000
AHT10 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ0 Array Induction Resistivity-20 OHM-M 0.1 1,000
AHT30 Array Induction Resistivity-30 OHM-M 01 1,000
AHTGEO Array Induction Resistivity-60 OHM-M 0.1 1,000
AHTA0 Array Induction Resistivity-90 OHM-M 01 1,000
THOR Thaorinm Concentration PP =10 a0
| Select || Cancel |

Highlight the “DT” Mnemonic Row and click on the “Select” Button to map the “?(DTC)”
Curve Mnemonic to “DT” KGS Standard Curve Mnemonic.



£:| LAS File Curve Sections

C=1ET

X

Start Depth: |  End Depth Step Depth— [ Null Value
[P (] o an ] v

0.0

~Log_Definition

MMNEM . UNITS : DESCRIPTION

| ASSOCIATIONS|

i) Do NOT Add this Data

MHNEM

i@ Add this Data
ANITS : DESCRIPTION

DEFT F :Depth {F}

GR APl . Gamma Ray {F}

CALA IM  : Caliper {F}

ITTT USEC/FT : Acoustic transit time {F}

T

|.U SEC/FT : Acoustic transit time

TENS

|.LEI : Ten=ion

7 (AZHC )

|.|:I-.=.g - Azimuth of Pad 1

7 { RAD1 }

|.in : Radius1

7 { RADZ )

: Radius2

7 { RAD3 )

in : Radius3

7 { RAD4 |

7 { RADS )

Radiuss

7 { RADS |

in : Radiust

7 ( TPUL }

n
n
in : Radius4
n
n

Tension Pull

7 { OTXK )

uspf | WAWVE XXX Flexural

DT

USEC/FT : Acoustic transit time

-

SP .MV ;. Spontaneous Potential {F}

RXRT RATIO : Rxo/Rtratio {F}

RT .OHM-M : Deep Resistivity {F}

RHOB .GM/CC  : Bulk Density {F}

PE .BARMS/E : Photoelectric factor {F}
MPHS PU  : Neutron porosity {F}

DRHO .GMICC  : Bulk Density Correction {F}
DPHS PU  : Density porosity {F}

MINY . OHM-M  : Micro Inverse Resistivity {F}
MNOR OHM-M Micro Normal Resistivity {F}
POTA %  : Potassium Concentration {F}
URAMN PPM - Uranium Concentration {F}
MHOR PPM  : Thorium Concentration {F}

The “?(DTC). .uspf : WAVE DTC” has changed to “DT.usec/ft : Acoustic transit time”. We
want to change the selected “ITTT” Log Curve to “DT” Log Curve. The reason is that “ITTT” is
the wrong curve type for the Acoustic Transit Time. The program found the curve mnemonic as
similar to the “DT” Standard Curve Mnemonic, but this curve will not plot correctly in the LAS
File Viewer Plot. Just click on the green check box in front of the “ITTT” Mnemonic Button to
deselect the curve and then click on the check box in front of the “DT” Mnemonic Button to
select it. Also notice that the ~Log_Definition Text Area was modified to show the change.
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EE=)

~Log_Definition

Start Depth: End Depth Step Depth Null Value
e ] o]

i) Do NOT Add this Data % Add this Data

X MHMEM UNITS : DESCRIPTION

~Log_Definition
MHEM . UNITS : DESCRIPTION

| ASSOCIATIONS

DEPT .F :Depth {F}
GR APl Gamma Ray {F}
CALA IN  : Caliper {F}

O miT USECIFT : Acoustic transit time
O .LE : Tension

O .deg - Azimuth of Pad 1

O .in : Radius1

O .in : Radius2

D .in : Radius3

O .in - Radiusé

D .in : Radius5

Ol .in  Radiusé

O . : Tension Pull

Luspf : WAWVE XX Flexural

[USECIFT : Acoustic transit time

DT USECI/FT : Acoustic transittime {F}

SP MV Spontaneous Potential {F}

RYRT RATIO : Rxo/Rtratio {F}

RT OHWM-M : Deep Resistivity {F}

RHOB .GMICC  : Bulk Density {F}

PE BARMNSIE : Photoelectric factor {F}
MNPHS .PU : Meutron porosity {F}

DRHO .GMICC  : Bulk Density Correction {F}
DPHS .PU  : Density porosity {F}

MINY OHM-M  : Micro Inverse Resistivity {F}
MHOR .OHM-M  : Micro Normal Resistivity {F}
FOTA %  Potassium Concentration {F}
LURAMN .PPM  : Uranium Concentration {F}
THOR .PPWM  : Thorium Concentration {F}

LAS File Curve Section

~Log_Definition

Start Depth: —| [ End Depth Step Depth— [ Hull Value
[ ™ e

~Log_Definition
MHEM . UNITS : DESCRIPTION

| ASSOCIATIONS

(' Do HOT Add this Data (@) Add this Data

X MHEM {UNITS :DESCRIPTION

DEPT.F :Depth {F}
GR APl Gamma Ray {F}
CALA N : Caliper {F}

[l 7(QN) .NONE : NearCuality

| BARNSJE : Photoelectric factor

M| CPHD .PU : Density porosity

DT .USEC/FT :Acoustictransittime {F}

SP .MV Spontaneous Potential {F}

RXRT .RATIO :Rxo/Rtratio {F}

RT.OHM-M : Deep Resistivity {F}

RHOB .GM/CC  :Bulk Density {F}

PE .BARNS/E  Photoelectric factor {F}
MPHS PU  :Neutron porosity {F}

DRHO .GM/CC  : Bulk Density Correction {F}
DPHS PU :Density porosity {F}

MINY .OHM-M Micro Inverse Resistivity {F}
MMNOR .OHM-M  : Micro Normal Resistivity {F}
POTA.% : Potassium Concentration {F}
URAN PPM  :Uranium Concentration {F}
THOR .PPM  :Thorium Concentration {F}

I ——
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The LAS File Read will select the first curve that it recognizes and selects and color codes the
curve. In this case the Neutron porosity mnemonic selected is “NPHS”, which is a valid curve,
but the “NPHI” curve is desired so like the Acoustic Transit Time, you can deselect the “NPHS”
and then select the “NPHI” Curve. Also the “DPHS” Density Porosity Curve can be deselected
since the “RHOB” Bulk Density Curve has been selected. The reason for deselecting the
Density Porosity Curve, if the Bulk Density Curve is present, is to force the LAS FILE VIEWER
program to recompute the Density Porosity using a Limestone Matrix. If the Neutron Porosity,
Bulk Density, Gamma Ray with/without a Photoelectric Factor Logs are present then the
program will automatically compute a Lithology Composition Plot, but the Density Porosity has
to be computed with a Limestone Matrix or the Lithology Composition Plot will not be

computed corectly.

~Log_Definition ‘
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
[ U_u—‘ [ 5243;‘ [ 0.5—‘ [ _ggg_;‘ MHEM . UNITS : DESCRIPTION | ASSOCIATIONS
I DEPT.F  : Depth {F}
) Do NOT Add this Data {® Add this Data GR APl Gamma Ray {F}
X MNEM .UNITS : DESCRIPTION g-_"r"—j ;Em:_rca”ier {F}t' yansittime
- . - Acoustic transit time
I_ll cAReh) |'NDNE - NearQualty 2llsp v Spontaneous Potential {F}
. ; RXRT .RATIO : Rxo/Rtratio {F}
7 .MOMNE : FarQuall
D| ?(ar) ‘ ~ RT OHM-M  : Deep Resistivity {F}
PE ‘.EIARNSJ’E : Photoelectric factor RHOB .GW/CC - Bulk Density {F}
PE .BARMS/E : Photoelectric factor {F}
NPHS ‘_PU : Neutron porosity MPHI PU  : Neutron porosity {F}
DRHO .GM/CC  : Bulk Density Correction {F}
7 ( MPHL ) ‘."."E : Neu Por Lime MIMY OHM-M - Micro Inverse Resistivity {F}
MMOR .OHM-M  : Micro Normal Resistivity {F}
NPHI ‘-F‘U - Neutron porosity POTA % : Potassium Concentration {F}
_ URAM .PPM  : Uranium Concentration {F}
NPHD ‘-F‘U - Neutron porosity THOR .PPM  : Thorium Concentration {F}
DRHO ‘.GI.'IICC . Bulk Density Correction
DPHS ‘.F‘U : Density porosity
OPHI ‘.F‘U : Density porosity ||
DPHD ‘.PU : Dengity porosity
? (DLIM ) ‘.% : DenPhiLime

-

The above dialog represents the changes made for the neutron/density porosity logs. The last
curves to be modified are the Array Induction Logs. Haliburton uses a different curve mnemonic
for these logs. Move the scroll bar up to find the Array Induction Logs, RT90, RT60, etc.
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~Log_Definition

Start Depth: | [ End Depth Step Depth
’V U.U—‘ ’V 524SI| [ 0.

Null Value
5—| [ -999.25

) Do NOT Add this Data
MHEM

(®) Add this Data
ANITS : DESCRIPTION

~Log_Definition

MMNEM . UNITS : DESCRIPTION

| ASSOCIATIONS

DEFT.F :Depth {F}

GR APl :Gamma Ray {F}

CALA N Caliper {F}

DT .USEC/FT : Acoustictransittime {F}

MV - Spontaneous Potential

|.RATID - Rco/Rt ratio

|.RATID - Rco/Rt ratio

? { RTS0 )

? { RTG0 }

2 { AT30 )

? ( RT20 )

2 ( AT10 )

2 (0N}

|.NDNE - NearQuality

|.uhmm - 90in Resistivity 2ft Res
|.uhmm - 60in Resistivity 2ft Res
|.uhmm - 30in Resistivity 2ft Res
|.uhmrn - 20in Resistivity 2ft Res

|.uhmrn - 10in Resistivity 2ft Res

SP MY Spontaneous Potential {F}

RART RATIO : Rxo/Riratio {F}

RT .OHM-M : Deep Resistivity {F}

RHOB .GMICC  : Bulk Density {F}

FPE BARMNSIE :Photoelectric factor {F}
MNPHI PU  : Neutron porosity {F}

DRHO .GMW/CC  : Bulk Density Correction {F}
MINY OHM-M - Micro Inverse Resistivity {F}
MMOR OHM-M  : Micro Mormal Resistivity {F}
POTA % : Potassium Concentration {F}
URAMN .PPM . Uranium Concentration {F}
MTHOR .PPM  : Thorium Concentration {F}

-

Like the Acoustic Transit Time the “?(RT90).ohmm: 90in Resistivity 2ft Res” through
“?(RT10).ohmm : 10in Resistivity 2ft Res” are not recognized. These curves can be map to the
“AHT90 Array Induction Resistivity-90” to “AHT10 Array Induction Resistivity-10” KGS

Curves Respectively. Click on the “?(RT90)” Mnemonic Button to display the “Select KGS

Standard Tools” Dialog.
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i =008 X l
Mnemaonic Description Units Minimum | Maximum
GR Gamma Ray AP 0 150| =~
CGR Gamma Ray Minus Uranium AP 0 150
SR Spontaneous Potential i 0 1
CAL Caliper 1IN G 12
FE Photoelectric factor BARMS/E 0 20
RHOB Bulk Density GMICC 2 3
DRHO Bulk Density Carrection GMICC -1.5 0.5
DPHI Density porosity FU -0.1 0.3
MPHI Meutron porosity FU -0.1 0.3 _
SPHI Sonic porosity FU -0.1 0.3
DT Acoustictransit time USECIFT 40 140
COND Conductivity MMHOCIM 0 2,000
CILD Deep Induction Conductivity MMHCHT 0 2000
CILM Medium Induction Conductivity MMHOCIM 0 2,000
RES Resistivity OHM-M 01 1,000
RDEP Deep Resistivity OHM-M 01 1,000
RMED Medium Resistivity OHM-M 01 1,000
RSHAL Shallow Resistivity OHM-M 01 1,000
ILD Deep Induction Resistivity OHM-M 01 1,000
ILIM Medium Induction Resistivity OHM-M 01 1,000
SFLU Spherically Focused Resistivity OHM-M 01 1,000
LL Deep Laterolog Resistivity OHM-M 01 1,000
MLL Micro Laterolog Resistivity OHM-M 01 1,000
LL3 Shallow Laterolog Resistivity OHM-M 01 1,000
LM Lang Mormal Resistivity OHM-M 01 1,000
SN Shallow Mormal Resistivity OHM-M 01 1,000
MMNOR Micro Mormal Resistivity OHM-M 01 1,000
MSFL Micro Spherically Focused Resistivity  |OHM-M 01 1,000
MIMY Micro Inverse Resistivity OHM-M 01 1,000
AHT10 Array Induction Resistivity-10 OHM-M 01 1,000
AHTZ20 Array Induction Resistivity-20 OHM-M 01 1,000
AHT20 Array Induction Resistivity-30 OHM-M 01 1,000
AHTED Array Induction Resistivity-60 OHM-M 01 1,000
AHTA0 ray Induction Resistivity-90 OHM-M 01 1,000
THOR Thorium Concentration PEI -10 T ]
‘ Select ‘ ‘ Cancel

Highlight the AHT90 and click on the “Select” Button.
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[
| LAS File Curve Sections =a= X
~Log_Definition
Start Depth: End Depth Step Depth Hull Value ~Log_Definition
" U.U—‘ " 5243;‘ " 0_5—‘ ’V _ggg 25 [ |[MNEM . UNITS : DESCRIPTION | ASSOCIATIONS
DEPT.F :Depth {F}
) Do HOT Add this Data {8 Add this Data GR APl Gamma Ray {F}
X MNEM UNITS : DESCRIPTION CALA.IN - Caliper {F} -
DT USECIFT : Acoustic transittime {F}
| SP |.|'.'IV: Spontaneous Potential SP .MV Spontaneous Potential {F}
RYRT RATIO :Rxo/Rtratio {F}
| RXRT |.rmno : RxofRt ratio HT90 .OHM-M  : Array Induction Resistivity-90 {F}
RT OHM-M  : Deep Resistivity {F}
|:|| RXO |.RATID . Rxo/Rt ratio RHOB .GMICC  : Bulk Density {F}
PE BARMS/E : Photoelectric factor {F}
| aHT90 |.0HI'.'I-I'.'I : Array Induction Resistivity-90| ||NPH| PU - Neutron porasity {F}
o o DRHO .GM/ICC  : Bulk Density Correction {F}
I:|| ? (RTE0) |-”'“”"1 SRR L R MINV .OHM-M  : Micro Inverse Resistivity {F}
o L MMOR OHM-M - Micro Mormal Resistivity {F}
I:|| TN |'Dhmm' #0in Resistivity 2ft Res POTA % : Potassium Concentration {F}
Can ke URAM .PPM  : Uranium Concentration {F}
.oh : 20in Resist 2itR
I:|| 7 (RT20) |El e — THOR PPM  : Thorium Concentration {F}
I:|| 2 (RT10) |.uhmm: 10in Resistivity 2ft Res P
| AT |.DHI'|'I—I'|'I  Deep Resistivity
|:|| 7 ( RMUD ) |.uhn1m: RMUD
RHOB |.Gmrcc - Bulk Density
|:|| 2 (QN ) |.NDNE: NearQuality |
-

The “(?AHT90).ohmm : 90in Resistivity 2ft Res” has changed to “AHT90.0HM-M : Array
Induction Resistivity-90” and the orange check box is selected. The rest of the Array Induction
Log Curves each are mapped to the respective KGS Mnemonic Curve as follows,

(?RT90).0ohmm :
(?RT60).0hmm :
(?RT30).0hmm :
(?RT20).0hmm :
(?RT10).0ohmm :

90in Resistivity 2ft Res to AHT90.OHM-M
60in Resistivity 2ft Res to AHT60.O0HM-M
30in Resistivity 2ft Res to AHT30.OHM-M
20in Resistivity 2ft Res to AHT20.O0HM-M
10in Resistivity 2ft Res to AHT10.O0HM-M

: Array Induction Resistivity-90
: Array Induction Resistivity-60
. Array Induction Resistivity-30
. Array Induction Resistivity-20
. Array Induction Resistivity-10
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~Log_Definition

Step Depth
0.

Start Depth: —| [ End Depth
U.U—‘ ’V 5248;‘ "

i) Do NOT Add this Data

|

Hull Value
T

i#) Add this Data

MHNEM UNITS : DESCRIPTION

MHEM . UNITS

~Log_Definition

: DESCRIPTION

| ASSOCIATIONS|

DEFT .F
GR AP
CALAIN :C
DT USECIFT

|.M‘~.-" : Spontaneous Potential

|.RAT+0 - RxofRt ratio

|.RAT+0 - RxofRt ratio

|.UHM—M . Array Induction Resistivity-50

|.OHP|'I—HI . Array Induction Resistivity-50

|.DHP|'I—HI . Array Induction Resistivity-30

|.DHP|'I-HI . Array Induction Resistivity-20

RT

|.CIHP|'I-HI . Array Induction Resistivity-10

|.0Hr.'|-r.'|  Deep Resistivity

7 ( RMUD ) |.|:|hn'|m T RMUD

RHOB |_Gr.'|rcc - Bulk Density

7 (AN} |.NONE:NearQual'rty

:‘

SP MY
FXRT .RATIO

RT .OHM-M -

RHOB .GM/CC

PE .BARMSIE
MPHI .PU

MINY OHM-M

MMNOR .OHM-M

POTA %
URAMN .PPM
THOR .PFM

AHTI0 .OHM-M
WHTED .OHM-M
BHT30 .OHM-M
WHTZ20 .OHM-M
WHT10 .OHM-M

- Depth {F}
- Gamma Ray {F}

aliper {F}
CAcoustictransittime {F}

: Spontaneous Potential {F}

. Rxo/Rt ratio {F}
- Array Induction Resistivity-80 {F}
- Array Induction Resistivity-60 {F}
- Array Induction Resistivity-30 {F}
- Array Induction Resistivity-20 {F}
- Array Induction Resistivity-10 {F}
Deep Resistivity {F}
- Bulk Density {F}
- Photoelectric factor {F}

- Neutron porosity {F}
DRHO .GMICC

. Bulk Density Correction {F}
- Micro Inverse Resistivity {F}
- Micro Mormal Resistivity {F}

- Potassium Concentration {F}

s Uranium Concentration {F}
. Thorium Concentration {F}
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Select the Continue Button to read and parse the LAS log curves selected into the LAS FILE
VIEWER Web App. Notice that the “Data Source Filenames:” Panel lists the LAS version 2.0
File that was just read in as well as the type of data, i.e. Log Data from LAS Data Type.

-
(BT B [
L~
rData Source
KGS Data [ KGS (Database & Server)

Well Data Measured Sections

Well @
i
PC Data r PC [ASCI Data Files)

Ver 2.0 & 3.0 Tops C5V Rock Data CSV Geologist Report

] LAS File Tops Rock
,a']:b . g k %" Data [ Data
bl IR ! ?

rData Loaded
r Data Source Filenames:
rLog ASCH Standard (LAS) Files:
1: Wellington-KG5-1-32.las

2:

3:

rPC ASCI Files:
Topa CS5V:

Core CS5V:

Geo-Report: .

Data Type 3.0 LAS CSV KGS5 Data Type 3.0 LAS CSV KGS

Log Data =000 e eeas ¥YES ... ... Rock Measured Data HO
Perforations RO

................ Geologist Report Ho

Tops Data WO

Continue | ‘ Clear ‘ | Exit
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Importing PC Data — Tops CSV (Comma Separated Values) File.

Most of the web apps will use the same input dialogs to import tops CSV (Comma Separated

Values) file. The Load Data Dialog is basically the same for most of the Web Apps except they
only load a subset of the total data types. In this example a Tops CSV file is being imported into

the web app.

Data Source

KGS Data KGS (Database & Server)
I ] Well Data
Data
PC Data PC [ASCI Data Files)
Ver2.08& 3.0 Tops C5V
[ LAs File | Tops |

Data ﬁ

Left Click on the “Tops Data” Icon Button in the Data Source Panel of the Load Data Dialog.
This will display the “Select Formation Tops Comma Delimited File from your PC” Dialog.
This dialog allows the user to search their PC for the file of interest. In this example it is the
Tops CSV file Wellington-KGS-1-32_Tops.csv, highlighted below. Select the Open button to

Rock Data C5V

Measured Sections

Rock .

—, Data
=i

display the “Map File Column Number to Region Column” Dialog.

| £ | Select Formation

Tops Comma Delimited File from

Lookin: | | data
=
e Name
o~

RecentPlaces

Desktop

- ..I'
Libraries

A

Computer

«

Netwaork

| Wellington_KGS_1-32_LAS3
2] Wellington_KGS_1-32_LAS3
| Wellington-KGS-1-32
2] Wellington-KGS-1-32
“al Wellington-KGS-1-32_Brine
2] Wellington-KGS-1-32_Brine
“al Wellington-KGS-1-32_Core_Data
2] Wellington-KGS-1-32_Core_Data
Wellington-KG5-1-32_geo
2] Wellington-KGS-1-32_geo
“al Wellington-KGS-1-32_Tops
2] Wellington-KGS-1-32_Tops

-l

< | 111

® cf Ev

Date modified
10/9/2014 10:16 AM
10/9/2014 10:23 AM
10/9/2014 7:54 AM
10/9/2014 7:54 AM
10/9/2014 8:43 AM
10/9/2014 10:23 AM
10/9/2014 7:50 AM
10/9/2014 10:23 AM
10/9/2014 7:56 AM
10/9/2014 10:24 AM
10/9/2014 8:09 AM
10/9/2014 10:23 AM

Geologist Report

]

m

-

File name: |We||ingtoanGSf‘I732_Tops

Files of type: | All Files )

3
j Open |
ﬂ Cancel
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The “Map File Column Number to Region Column” Dialog allows the user to map the file
columns number to the web app tops data structure. In this example the file has the well
information in line one of the Tops CSV File and line two of the Tops CSV File has the file data
columns. In this case the chosen file columns match the Tops Mnemonics for the tops data
structure. The File Column Number is automatically assigned to the Region Column Names.
The user only needs to select the “Load Data” Button to parse the Tops Data into the web app.

r1st Line of Comma Delimited File:
Wellington KGS 1-32 15-191-22581, TA1S R1W sec. 32, GL:1258, KB:1272

r2nd Line of Comma Delimited File:
Top, Mame, Rank, System, Subsystem, Series, source

r Formation Tops Columns:

Start Reading Data at Row 3 Assume Row & Column Count is 1,2,3 ...

Region Column Name File Column Number|

Depth Top

Depth Base

Stratigraphic Unit Rank [ SYSTEM, GROUP, etc. |

Stratigraphic Name

Alternate Name

Era

System

Subsystem

Series

Subseries { Pennsylvanian & Mississippian Series }

Stage

Group

Subgroup

Formation

Start Age (Ma)

End Age (Ma)

| Load Data H

Tops CSV (Comma Separated Values) File Structure.
The Wellington KGS 1-32 Tops CSV example has two introduction lines, the first line is the

well header information and the second line is the actual column labels for the tops data,
illustrated below,
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Line 1 Well Header Info
Line 2 Data Column Labels Top,
Line 3 Data Start 620,

748,

Wellington KGS 1-32,

1595,
1622,
1662,
1920,
1980,
2312,
2402,
2703,
3039,
3169,

Mame,

Chase,

Towanda Limestone,
Wabaunsee,

Root Shale.,
Stotler Limestone,
Severy Shale,
Topeka Limestone,

Lecompton Limestone,

Heebner Shale,

Stalnaker Sandstone,

15-191-22591, T318

R1W sec. 32, GL:1259, KB:1272
System, Subsystem, Series, source
Permian, , Wolfcampian, PG
Permian, , Wolfcampian, PG
Carboniferous, Pennsylvanian,
Carboniferous, Pennsylvanian,
Carboniferous, Pennsylvanian,
FORMATION, Carbonifercous, Pennsylvanian,
FORMATION, Carbonifercus, Pennsylvanian, Upper,
FORMATION, Carboniferous, Pennsylvanian, Upper,
MEMBER, Carboniferous, Pennsylvanian, Upper, PG
BED, Carboniferous, Pennsylvanian, Upper, PG

Rank,
GROUP,
MEMBER,
GROUP,
FORMATION,
FORMATION,

PG
PG
PG
PG
PG
PG

Upper,
Upper,
Upper,
Upper,

Kansas City, GROUP, Carbonifercus, Pennsylvanian, Upper, PG

Stark Shale. MEMBER,

Carbonifercus, Pennsylvanian, Upper, PG

Figure: Partial Contents of the Wellington-KGS-1-32_Tops.csv File.

The “Map File Column Number to Region Column” Dialog allows the user to map the data in
the Tops CSV File to the web app data structure variables. The program first reads the first and

second line of the CSV File looking for the data column headers.

The lines are each parsed to

single out the data column headers and to match those headers to the tops data structure. The
program then assigns the column number to the Region Column Name starting at column 1,2,3,
... if the file column name used matches the expected region column name. The Column Names
matrix used to parse the file column variables are listed below,

Depth Top Top Start
Depth Base Base End
Stratigraphic Unit Rank [ SYSTEM, GROUP, etc. ] Rank

Stratigraphic Name Name

Alternate Name Alt Name

Era

System Sys

Subsystem subsys

Series Ser

Subseries { Pennsylvanian & Mississippian Series } Subseries Subser
Stage Stg

Group Grp

Subgroup subgrp

Formation Form

Start Age (Ma) Start Age

End Age (Ma) End Age

The Wellington KGS 1-32 Tops CSV File example above line 2 has only the Top, Tops Name,
Rank, System, Subsystem, Series and Source as the column name variables. The program was
able to map each of the column headers to the tops data structure, except Source, i.e.

Column File Column Label Tops Data Name

1 Top Depth Top

2 Name Stratigraphic Name

3 Rank Stratigraphic Unit Rank
4 System System

5 Subsystem Subsystem

6 Series Series

7 Source
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When the user selects the “Load Data” Button on the “Map File Column Number to Region
Column” Dialog the data is parsed into the LAS File Viewer Program, where the Tops CSV file
name is entered into the “PC ASCII Files:” Panel as well as the data type source.

|

-rData Source
r KGS (Database & Server)
Well Data Measured Sections

Well @
i
r PC [ASCII Data Files)

Ver2.0 & 3.0 Tops C5V Rock Data CS5V Geologist Report

LAS File Tops Rock
LT

2 Data I7_| Data
i =k

rData Loaded
r Data Source Filenames:
r Log ASCIH Standard (LAS) Files:
1: Wellington-KG5-1-32.las

2:

3:

r PC ASCI Files:
Topa C5V: |Wellington-KG5-1-32_Tops.cav
Core CS5WV:

Geo-BReport:

Data Type 3.0 LAS CSV HGS pata Type 3.0 LAS CS5V HGES
Log Data BRock Measured Data

Perforations Geclogiat Report
Tops Data

Continue
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Importing PC Data — Core CSV (Comma Separated Values) File.

Most of the web apps will use the same input dialogs to import Core Data CSV (Comma
Separated Values) file. The Load Data Dialog is basically the same for most of the Web Apps,
except they only load a subset of the total data types. In this example a Core Data CSV file is
being imported into the web app.

Data Source

KGS Data KGS (Database & Server)
I | Well Data Measured Sections
Data
PC Data PC {ASCI Data Files)
Ver 2.0 & 3.0 Tops C5V Rock Data CSV Geologist Report
LAS File | Tops | [ Rock | '

"

Left Click on the “Rock Data” Icon Button in the Data Source Panel of the Load Data Dialog.
This will display the “Select Rock Data Comma Delimited File from your PC” Dialog. This
dialog allows the user to search their PC for the file of interest. In this example it is the Core
CSV file Wellington-KGS-1-32_Core_Data.csv, highlighted below. Select the Open button to
display the “Map File Column Number to Rock Column” Dialog.

- Data
H

i ,

| = | Select Rock Data Comma Delimited File from

Look in: | | data j £ Ev
A= Name . Date modified i
= | Wellington_KGS_1-32_LAS3 10/9/2014 10:16 AM
Recent Places P B
ﬂ Wellington_KGS_1-32_LAS3 10/9/2014 10:23 AM
! | Wellington-KGS-1-32 10/9/2014 7:54 AM
Deskiop '-ﬁWellington—KGS—l—ﬂ 10/9/2014 7:54 AM
= “a] Wellington-KGS-1-32_Brine 10/9/2014 8:43 AM
W=l ﬁ Wellington-KGS-1-32_Brine 10/9/2014 10:23 AM
Libraries ““alWellington-KGS-1-32_Core_Data 10/9/2014 7:50 AM
k 'ﬂ Wellington-KGS-1-32_Core_Data 10/9/2014 10:23 AM
- Wellington-KGS-1-32_geo 10/9/2014 7:56 AM
Computer =
g '-ﬂWellington—KGS—l—ﬂ_geo 10/9/2014 10:24 AM
u’ “a] Wellington-KGS-1-32_Tops 10/9/2014 8:09 AM
Network ﬁ Wellington-KGS-1-32_Tops 10/9/2014 10:23 AM
4| 1 3
File name: ‘WellingtoanGSf‘I732_Core_Data j Open |
Files of type: ‘AII Files (*7) ﬂ Cancel

46



The “Map File Column
- — Number to Rock Data

~ 1=t Line of Comma Delimited File: .
KANSAS GEOLOGICAL SURVEY FILE MO, : HH-50408, WELLINGTOMN-KGS-Mo. 1-32 FIELD : COlumn” Dlalog allows
WELLINGTON,"DATE - August 12, 20117 "SUMNER COUNTY, KANSAS™ "ANALYSTS - WH, SB, the user to map the file
R columns number to the
~ 2nd Line of Comma Delimited File: Web app tOpS data
MO TOP - BASE KMAX K90 KVRT GMCC PCORE,SW,S0IL -

structure. In this example
the file has the well
Rock Data Columns: information in line one of
Start Reading DataatRow | 3| Assume Row & Column Countis 123.. | the Core Data CSV File
Rock Data Column Hame File Column Number ™| and Iine two Of the Core
Data CSV File has the file
data columns. In this case
the chosen file columns
match the Core
Mnemonics for the core
data structure. The File
Column Number is
automatically assigned to
the Rock Data Column
Names. The user only
needs to select the “Load
Data” Button to parse the
Core Data into the web

app.

Depth Top

Depth Bottom

Depth Correction

Stratigraphic Unit

Stratigraphic Name

Depositional Environment

Lithofacies

Whole Core Porosity

Core Plug Porosity Routine

Core Plug Porosity 800 P51

Core Plug Porosity Insitu

Effective Rock Porosity

Whole Core Permeability Maximum

Whole Core Permeability 90 deg

Whole Core Permeability Vertical

Core Plug Permeability Routine

Core Plug Permeability KL Routine

Core Plug Permeability Insitu

Core Plug Permeability KL Insitu

Core Plug Permeability Vertical

0il Saturation

Water Saturation

Grain Density (gmicc)

Density of Rock Dry (gm/cc)

Density of Rock Wet (gmicc)

Archie Cementation Ambient

Archie Cementation Insitu

Archie Saturation Ambient

Archie Saturation Insitu

ARAARARRARRARRANRARRARRARRARRN

Lithofacies Code

Load Data H

47



Core Data CSV (Comma Separated Values) File Structure.

The Wellington KGS 1-32 Core Data CSV example has two introduction lines, the first line is
the well header information and the second line is the actual column labels for the core data,

illustrated below,

Line1 Well HeaderInfo KANSAS GEOLOGICAL SURVEY,FILE NO.
Line 2 Data Column Labels }JO ,TOP, -
Line3 Data Start

2-39,3636.40,-,3638.90,0.01,<.01,¢.01,2.70,0.6,80.5,0.0

»3660.40,-,3660.
L 3661.70,-,3662.
,3662.50,-,3663.
.3663.00,-,3663.
-36p4.30,-,3664.
.3665.00,-,3665.
,3666.00,-,3666.
,3667.20,-,3667,
,3668.50,-,3669.
»3669.30,-,3669.

o

,3670.
L3671,
,3672.
,3673.
3-14,3674.
3-15,3675.

1
= OONONEeEWN=O

=

LN I P AP i P i R
1

e
wr

0o
0o
30
40
0o
30

»=,3670,
.-.3671.
,-,3672.
,—»3673,
,—-,3674.
»=,3675,

75,
oo,
oo,
50,
75,
60,
25,
70,
oo,
80,

2.00,0.08,2.29,2.62,4.7,82.5,0.0
2.72,1.74,0.02,2.61,6.8,75.1,0.0
3.70,2.96,4.55,2.59,11.1,45.5,22.5
25.36,9.94,29.36,2.60,14.1,41.2,29.2
12.42,8.97,3.84.,2.62,8.0,97.6,0.0
4.20,3.40,3.38.2.61.,7.4,968.6,0.0
8.64,0.40,¢.01,2.56,5.5,46.0,10.7
6.56,5.97,1.93,2.60,5.8,93.9,0.0
21.77,10.68,5.78,2.59,12.0,82.4.0.0
20.30,20.03,10.96,2.60,11.8,70.4,0.0

: HH-50406, ,WELLINGTON-KGS-No.
,BASE ,KMAX,K90,KVRT,GMCC,PCORE,SW,50IL
2-29,3627.55,-,3628.00,0.02,<.01,<.01,2.69,0.3,90.9,0.0

60,
50,
80,
90,
50,
80,

64.64,60.27
9.68.8.11,2
14.08,13.60
13.37,12.95
21.85,21.24
22.31,19.92

,35.99,2.61,13.1,75.8,0.0
.41,2.79,19.7,50.2,23.9
,7.96,2.77,22.7,48.0,27.1
,8.20,2.79,24.3,50.1,24.4
,9.30,2.77,22.9,52.8,28.2
,11.61,2.78,26.4,58.8,25.2

Figure: Partial Contents of the Wellington-KGS-1-32_Core_Data.csv File.

: WELLINGTON,

The “Map File Column Number to Rock Data Column” Dialog allows the user to map the data in
the Core Data CSV File to the web app data structure variables. The program first reads the first

and second line of the CSV File looking for the data column headers.

The lines are each parsed

to single out the data column headers and to match those headers to the core data structure. The
program then assigns the column number to the Rock Data Column Name starting at column
1,2,3, ... if the file column name used matches the expected rock data column name. The
Column Names matrix used to parse the file column variables are listed below,

Mnem | Description Mnem | Description

Depth Data Density Data

TOP Depth Top GMCC Grain Density (gm/cc)

BASE Depth Bottom RHOD Density of Rock Dry (gm/cc)

CORR Depth Correction RHOW Density of Rock Wet (gm/cc)
Stratigraphic & Environment Descriptions Permeability Data

STU Stratigraphic Unit KMAX Whole Core Permeability Maximum
STN Stratigraphic Name K90 Whole Core Permeability 90 deg
ENV Depositional Environment KVRT Whole Core Permeability Vertical
LITHO | Lithofacies KPLG Core Plug Permeability Routine
Porosity Data KKL Core Plug Permeability KL Routine
PCORE | Whole Core Porosity KINSI Core Plug Permeability Insitu
PPLUG Core Plug Porosity Routine KKLIN Core Plug Permeability KL Insitu
P800 Core Plug Porosity 800 PSI KPVRT Core Plug Permeability Vertical
PINSI Core Plug Porosity Insitu Archie Constants

PEFF Effective Rock Porosity MAMB Archie Cementation Ambient
Saturation Data MINSI Archie Cementation Insitu

SOIL Oil Saturation NAMB Archie Saturation Ambient

SW Water Saturation NINSI Archie Saturation Insitu
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Mnem

Description

Mnem | Description

Radioactive Data

Computed Data Types

GR Gamma Ray COMPUTED | Th/U Thorium/Uranium Ratio
CGR Gamma Ray Minus Uranium COMPUTED | Th/K Thorium/Potassium Ratio
PGR Pseudo Gamma Ray COMPUTED | Gamma Ray

THOR | Thorium Concentration COMPUTED | Grain Density (gm/cc)

URAN Uranium Concentration COMPUTED | Porosity

Unknown Linear Data

Unknown Log Data

LIN_1 | Linear Track Curve 1 LOG_1 Semilog Track Curve 1
LIN_2 | Linear Track Curve 2 LOG_2 Semilog Track Curve 2
LIN_3 | Linear Track Curve 3 LOG_ 3 Semilog Track Curve 3
LIN_4 | Linear Track Curve 4 LOG 4 Semilog Track Curve 4

The Wellington KGS 1-32 Core Data CSV File example above line 2 has only the Top, Base
KMAX, K90, KVRT, GMCC, PCORE, SW and SOIL as the column name variables. The
program was able to map each of the column headers to the core data structure, i.e.

Column File Column Label

NO
TOP
BASE
KMAX
K90
KVRT
GMCC
PCORE
SwW
SOIL

OCoOoONOOULL A WN K

b
= O

Core Data Name
Depth Top

Depth Bottom

Whole Core Permeability Maximum
Whole Core Permeability 90 deg
Whole Core Permeability Vertical
Grain Density (gm/cc)

Whole Core Porosity

Water Saturation

Oil Saturation

49




When the user selects the “Load Data” Button on the “Map File Column Number to Rock Data
Column” Dialog the data is parsed into the LAS File Viewer Program, where the Core Data CSV
file name is entered into the “PC ASCII Files:” Panel as well as the data type source.

-Data Source
rKGS (Database & Server)
Well Data Measured Sections

Well @
]
- PC [ASCII Data Files)

Ver 2.0 & 3.0 Tops C3V Rock Data C3V Geologist Report

LAS File Rock
| N

EHI E'l'\ ! %ﬁta

rData Loaded
r Data Source Filenames:
rLog ASCI Standard (LAS) Files:
1: Wellington-KG5-1-32.las

2:

3:

rPC ASCI Files:
Topa CEV: Welington-KG5-1-32_Tops. csv
Core C5V: Welington-KG5-1-32_Core_Data.csv
Geo-Report:

Data Type 3.0 LAS CSV HKGS pData Type 3.0 LAS CS5V EKGS
Log Data Rock Measured Data

Perforationsa Geclogiat Report

Topas Data

Continue
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Importing PC Data — Geologist Report (Cuttings/Core Descriptions, Measured Sections)
ASCII Delimited File.

Some of the web apps will use the same input dialogs to import Geologist Report ASCII
Delimited file. The Load Data Dialog is basically the same for most of the Web Apps, except
they only load a subset of the total data types. In this example a Geologist Report ASCII
Delimited file is being imported into the web app.

Data Source

KG5 Data KGS5 (Database & Server)
I ] Well Data Measured Sections

Data

PC Data PC (ASCI Data Files)
m Ver 2.0 & 3.0 Tops CSV Rock Data C5V Geologist Report
EP LAS File Tops Rock E=i
SRR =B

Left Click on the “Geologist Report” Icon Button in the Data Source Panel of the Load Data
Dialog. This will display the “Select Comments/Remarks/Notes Delimited File from your PC”
Dialog. This dialog allows the user to search their PC for the file of interest. In this example it
is the Geologist Delimited file Wellington-KGS-1-32_geo.txt, highlighted below. Select the
Open button to display the “Parse Comments/Remarks/Notes ASCII Text File” Dialog.

The Select Comments/Remarks/Notes Delimited File from your PC Dialog allows the user to
import the geologist report into the web app. The data is parsed into the one of number of rock
description data structures, i.e. Rock Color, Rock Lithology, Porosity, Sedimentary Structure,
and General Fossils.

There are two sections to this dialog the Top controls how the depth data is found and
interpreted. The “User defined” Depth assumes that the first two columns will be the start and
stop depth followed by the text as this example below shows. The “Bedding Thickness” Depth
assumes that there is one depth with the description. The user should take care to use a delimiter
that does not appear in the description if the bedding thickness follows the bed descriptions.

The “Delimiters, i.e. ,;:()” text field has default ,” by default, which for the example below,
showed be changed to ‘;’ to match the depth data separation delimiter shown. And the “Start at
Row” text field should be changed to 6 since the data starts at line 6. The default depth is in feet,
but it is possible that a measured section would be measured in inches, note this setting is for all
depths in the file. This panel allows the user to see all the data and to edit the Depth Delimiter,
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Starting point of the Data and Bedding Depth Start text fields to match the data and then select
the “Parse Data” to parse the text into the rock data structures.

' B =X
P3 OMmme i ASCIT T == |
Depth Position By:
[ ® [User Defined {_) Bedding Thickness
Start Bedding at: Depth Data Units (will be converted to feet)
’V U.U—‘ ’V ® Feet ) Inch O Meter ) Centimeter

|:Il}elimilers, ie. ,;::;] [ —— M_g

Lease: Wellington KGS Well 1-32 { 15-191-22591 ) : operator: BEREXCO LLC: Field: Wellington ;‘

Location: T313 R1W, Sec. 32 ; MNE SW NE ME ; 955 South, 877 West, from ME corner
Longitude: -97 4423481 ; Latitude: 37.3154639
County: Sumner

otal Depth: 3660 ; Elevation: 1259 GL

340; 2344, Sh, gy, drk gy, frm

344; 2352, LS, tan-buff, crypto xIn, hard, dns, few pcs of drk frs, chrt.

352 2362, LS, tan, fxin scrtfoss, scrtd wugagy por, ns

362; 2374, Sh, grn, gy drk gy, grn, silty, pyritic, gy silty, scrid foss

374; 2380, LS, buff, fin, hrd dns, with LS, whi-tan fxin, chiky-sub chalky, dns

380; 2384, Sh, grn, It gn, gy, It grn, soft, sticky, strngers of gy silistone

394; 2406, LS, tan, -med xIn, scrtd foss, sub chalky, hrd with LS, buff, fxin, hrd, dns

406; Heebner Shale

406; 2418; Sh, blk, carb, firm, pyritic

418: 2422: LS, buff, -med xIn, foss, hrd, dns, ns

422, 2434; 55, wht-clr, f grn, rndd-sub rndd, calc cement, tight, some cir 55 with int xIn, & vugagy poro, n
=, sringers of Siltstone, gy, with LS, wht, fdn, soft, chalky

434, 2450, LS, wht-tan fxin foss pp & vuggy poro, ns, LS, wht, fdn, hrd, dns, styolite, stringers of pyrite
450; 2462; 5h, grn, gy, grn, silty, pyritic

462, 2466, L3, tan, fdn, hrd, sctrd vuggy poro, ns

466, 2474 Sh, grn, gy, with Siltstone grn

474, 2478, L3, buff, ~crypt xIn, hrd, dns

478, 2488, Sh, gy-drk gy, frm

488, 2502; LS, whi-tan, -med xin, v foss, partly oolit, intdn, omoldic and vuggy poro, ns

502; 2520, Sh, gy, drk gy, scird red, some stringers of grn-gy siltstone

520; 2540, Sh, gy, arn, and It arn, intrbdd with Ls, tan, ~med xIn, foss, pp & vuggy pror, ns

540; 2558, Sh, gy, drk gy, frm, stringers of It grn-clr, vf grn S5 with calc cement, tight

558, 2562, LS, tan-buff, fxin foss, hrd, dns,some drk fresh, chit

562, 2580, Sh, drk gy, gy, intr bdd with some grn, siltstone

580; 2580, Sh, grn, gy sctrd red, with clr-It grn siltstone, pyritic

580, 2610; Sh, gy, scrtd grn with some introdd siltstone

610; 2650; Sh, gy, drk gy and scrtd grn and red, some pcs of blk sh, gy Sh, with thin lyrs of blk sh, pyritic
, few pcs of LS, wht, -med xIn, foss, chalky, ns

650; 2678; Sh, g, drk gy, AA, some It grn siltstone

G80; latan Limastone

678; 2684, LS, buff-brwn, -med xIn, foss, hrd, dns, ns

G84; 2686; sh

G86; 2688, LS, tan, fn, hrd, dns with gy

G88; 2691; sh

591, Stalnaker Sandstone

691, 2686; S5, wht, cIr, It grn, f grn, calc cement, tight

G696, 2704, Sh, grn gy, few pcs of blk, hrd, frm

704, 2730, 55, whi-clr, Fmed grain, sub rndd-ang, poorly sitd, int xIn & vuggy poro, partl glauc, some wi
h wht calc cement, tight, ns

730, 2746, 55, whi-clr, -med grn, ang-sub rndd, int xIn and vugagy poro, Sh, grn, It grn, soft

746, 2750, LS, tan, fxin, hrd, dns, scird foss, ne

750, 2778, S5, clr-lt grn, T grn, poorly srtd, tight, with some stringrs of gy sh, S8, cIr, med grn, well srtd,
sub rndd-ang, intxin & vugy poro, ns

778, 2780; LS, wht, fin, hrd, dns, sctrd foss, sub chalky

780; 2808; 55, cIr, med grn, rndd-sub rndd, well s1td, int xin poro, partly glauc, ns -

Parse Data | | Close | | Help




Geologist Report ASCII Delimited File Structure.
By Depth Range:

The Wellington KGS 1-32 Geologist Report Delimited file example has a more relaxed format.
The well header information is at the top of the file with as many lines needed. The data starts
immediately after the header section. The Geologist Report Example for the Wellington KGS 1-
32 well is as follows,

Line1 to Line 5: Well Lease: Wellington KGS Well 1-32 [ 15 191-22591 ) ; operator: BEREXCO LLC; Field: Wellington
Header Information Location: T31S RIW, Sec. 32 : NE SW NE NE : 955 South, 877 West, from NE corner

Longitude: -97.4423461 : LatLtude 37.3154639

County: Sumner

Total Depth: 3660 : Elevation: 1259 GL
Line 6 Data Start 2340;: 2344: Sh, gv. drk gy. frm

2344; 2352:; LS, tan-buff, f-crypto xln. hard. dns, few pcs of drk frs, chrt.

2352; 2362; LS, tan, fxln,scrt foss, scrtd vuggy por. ns

2362: 2374: Sh. grn. gy drk gv. grn., silty. pyritic., gy silty. scrtd foss

2374: 2380:; LS, buff, fxln.hrd dns, with LS, wht-tan.fxln, chlky-sub chalky. dns

2380; 2394; Sh, grn, 1t gn, gy, 1t grn, soft, sticky, strngers of gy siltstone
2394:; 2406: LS. tan., f-med xln, scrtd foss. sub chalky. hrd with LS, buff. fxln. hrd. dns

Line 13 Tops Pick Depth 2406: Heebner Shals
p v 2406; 2418: Sh, blk, carb, firm, pyritic

example, if thereare no 54157 54551 [5) puff, f-med xln, foss, hrd, dns, ns
othertopssourcesthen 2422 2434: S8, wht-elr, f grn, rndd-sub rndd, cale cement, tight, seme elr ss with int xln, & vuggy poro, ns.
the geologist report will 2434; 2450; LS, wht-tan.fxln,.foss,pp & vuggy poro. ns, LS, wht, fxln, hrd, dns, styolite, stringers of pyrite
be parsed for tops. 2450; 2462; Sh, grn, gy. grn, silty. pyritic

2462; 2466; LS, tan, fxln, hrd, sctrd vuggy poro. ns

2466: 2474: Sh. grn, gy. with Siltstone grn

2474; 2478: LS, buff, f-crypt xln, hrd, dns

2478: 2468: Sh, gy-drk gy, frm

Figure: Partial contents of the Wellington-KGS-1-32_geo.txt File.

In this example the depth range information is separated by semicolons (;) and is in the front of
each description, e.g. “2340; 2344; Sh, gy, dark gy, frm”. The depth range parse engine assumes
that there will be two numbers at the beginning of each description. The semicolon is not
necessarily unique in the line, but the program expects to find two number fields at the front of
the line. The program will separate the description from the depth range using the delimiter *;’
Using an example line from above,

“2340; 2344; Sh, gy, dark gy, frm”

The parse engine will determine which part is the description and which is the depth information.
The depths are then cleaned of any other non-numeric characters leaving the numbers, e.g. 2340
and 2344. The parse engine sets the starting depth and ending depths for the description and
computes the thickness and adds to the cumulative total depth. The description is parsed later
(Lithology, Rock Color, Porosity, Sedimentary Structure, Fossils and Fossil Genera/Species
Names) when the user selects the “Parse Data” Button.

By Bedding Thickness:

The next example is a measured section done in Riley County, Kansas, see image below. Only
the bedding thickness is available for each layer and is placed at the end of the description in
parenthesis, e.g. “Shale, gray, red zone near top (10.8)”. The user must chose the “Bedding
Thickness” radio button in the “Depth Position By” Panel for this type of example. The bedding
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thickness parse engine assumes that the line can be divided in two strings. In this example the
parenthesis is the unique delimiter separating the text from the bedding description. The
program will separate the text from the bedding thickness using the delimiter (‘. Using the
example above,

“Shale, gray, red zone near top (10.8)”

The parse engine will determine which part is the bedding description and which is the bedding
thickness. The bedding thickness is then cleaned of any other non-numeric characters leaving
the number, e.g. 10.8. The parse engine adds the thickness to the cumulative total depth and sets
the starting depth and ending depth of the bed. The description is parsed later (Lithology, Rock
Color, Porosity, Sedimentary Structure, and Fossils when the user selects the “Parse Data”
Button.

Line 1 Location C S line sec. 10, T. 6 S, R. 7 E.
Information )
Line 3 Data Start Barneston limestone Feet

Florence limestone member
Note the Tops Picks Depth ~ Limestone, flinty (15)
will be grouped with the Matfield shale 62.45 feet
next valid lithology Blue Springs shale member 41.15 feet
description. Shale, mostly variegated, gray and platy in upper part (15)
Limestone, red soft (1.6 )
Shale, gray, red zone near top (10.8 )
Limestone, yellow to gray, massive (1.85 )
Shale, green (0.4 )
Limestone, chocolate-color, weathers red (0.5 )
Shale, upper part green and purple, lower part gray ( 11 )
Kinney limestone member
Limestone, light-gray massive, earthy in texture (1.3)
Wymore shale member
Shale, upper part gray, mostly red, lower 5 feet gray (20 )
Wreford limestone 32.5 feet
Schroyer limestone member
Limestone, gray, granular to crystalline, porous (2 )
Shale, gray (3 )
Limestone, grav flintv (3 )

Figure: Partial contents of the Measured Section in Riley County, Kansas ASCII Text File.

The Measured Section Example can be downloaded from the server to the user’s PC. Note that
downloading the file directly, web page will insert HTML into the text and change the structure
of the document. The URL Links are as follows,

ASCII Text: http://www.kgs.ku.edu/Gemini/Tools/documentation/C S line S10-T6S-R7E.txt
Zip File: http://www.kgs.ku.edu/Gemini/Tools/documentation/C_S line_S10-T6S-R7E.zip

When the user selects the “Parse Data” Button on the “Parse Comments/Remarks/Notes ASCII
Text File” Dialog the data is parsed into the LAS File Viewer Program, where the Geologist
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http://www.kgs.ku.edu/Gemini/Tools/documentation/C_S_line_S10-T6S-R7E.txt
http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.zip

Report Delimited file name is entered into the “PC ASCII Files:” Panel as well as the data type
source.

Cowon ) B T

-Data Source
KGS Data [ KGS (Database & Server)
Well Data Measured Sections
Well @
i

PC Data r PC (ASCI Data Files)

Ver 2.0 & 3.0 Tops CSV Rock Data C5V Geologist Report
LAS File Rock
ﬁ' & é" Data
il Y ! ?

rData Loaded
r Data Source Filenames:
r Log ASCI Standard (LAS) Files:
1: Wellington-KG5-1-32.las

2:

3:

r PC ASCI Files:
Topa C5V: |Welington-KG5-1-32_Tops.cev
Core CSV: Welington-KG5-1-32_Core_Data.csvy
Geo-Report : Welington-KGS-1-32_geo txt

Datz Type 3.0 LAS C5V HG5 Data Type 3.0 LAS CSV HKGS
Log Data  ---- - YES ... ... Eock Measured Data -« -« ---n ---- YES
Perforationa HO Geologist Bepork  ceee oceee eeen YES

[l Tops Data = e e i YES

Continue | | Clear | ‘ Exit |

3 “— -

Select the “Continue” Button to create a LAS File Viewer Plot as illustrated below,
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Figure: LAS File Viewer Plot of the Wellington KGS 1-32 with all the Data, Log, Tops, Core, and Cuttings/Core Descriptions.
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Blue Springs Shale  Patfidd Shale

o

ISEY

fchroyer Limnesis Wrefurd Limests

e

Fpeser Shale

FOTTY [,y

Crouse Limestone

Limestone flinty (15)

Shale mostly variegated gray
and platy in uppsr part [15]

Limestone red soft (1.6 ]
(Shale gray red some near top

Limestone yellow o gray
Shale green (0.4 )

Shale upper part gray mestl
ved Tower £ fiet goags (3071 T

Limestone gray granular to
Shale gray (31

Limestone gray flinty (3 )

Zohrgyer limestons - lower
art Hevengiille shale and
hrsemile limestone - upper
part acuversd [ 20 )

Limestone gray flinty [ 3 1
Shale gray (0.5 )
Limestone gray [ 0.6 ]

Limestone gray semisolitic [

Limestone dove-gray hard
Limestone limendtic [ 0.5 )

Shale gray [ 2 )
Limestone gray [ 0.3 ]

Limestone [ 1 ) Rest of

Primary Rock Lithology

Li 17

] Limestone (massive}

] Limestone {wavy)

Secondary Rock Lithology

Shaly, shale
Cherty, chert
Limonitic, limonite
fossiliferous
Calcareous
Fossils

Fresh Witer (&) Few

Bradish Water & Many

Maxine & Broken

& — Macrofossils

Sedimentary Structure Symbols
Deformational Siructures

* e Nodules

Figure: Measured Section Center Section Line, Township 6S-Range 7E-Section 10, Riley County, Kansas.
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LAS File Viewer Plot Control Dialog & Plot

The “Load Data” Dialog is the entry to the LAS File Viewer Plot. The user searches the KGS
Database for well data and/or from the User’s PC. The Image below suggests that the well data
came from both the user’s PC and the KGS Database. Once the well data is loaded the
“Continue” Button at the bottom of this dialog becomes enabled. Click on the “Continue” Button

to plot the wells data.
B
- - i

[lé] Load Data l

-Data Source

KGS Data [ KGS (Database & Server)
Well Data Measured Sections
s ﬁeu
uData
PC Data r PC (ASCI Data Files)
Ver2.0& 3.0 Tops C5V Rock Data C5V Geologist Report

LAS File Tops Rock

£ LA Data [ Dats

; =k

o

rData Loaded
r Data Source Filenames:
r Log ASCIH Standard (LAS) Files:

1: Wellington-KG5-1-32.las
2:
3:

r PC ASCI Files:
Topa CS5V: |Welington-KG5-1-32_Tops. csv
Core C5V: |Welington-KG5-1-32_Core_Data.csv
Geo-Report: Welington-KG5-1-32_geo.txt

3.0 LAS C5V HKGS

Data Type 3.0 LAS C5V EKGS Data Type
Leg Data e e YES ... ... Rock Measured Data - cx cenoe onen YES
Parforations HO ... Geoclogist Report 0 e ceee ocee- YES
I Tops Data e e e YES
| Continue | | Clear | ‘ Exit |
—_— —_— - y

The “LAS File Viewer Plot Control” dialog allows the user to change the presentation of the
LAS File Viewer Plot, by depth range, by depth scale, by data type, by log type, modify the track
curve limits, or add, modify or delete data through data entry dialogs.
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Menu Option Buttons »

File — Menu Option

The file menu option allows the userto load,
save and print well, horizon, rock and geo-report
data'sinto the LAS File Viewer Plot.

Depth Scale — Menu Option

The depth scale menu option allows the user to
change the scale (feet/inch) of the LAS File
ViewerPlotData.

Default Button presents the default order of the

available data as seenin the Plot Track Selection Panel.]

< | Control =

File Depth Scake  Help
Header information:
Name: WELLIMGTON KGS #1-32
15-151-22551 Status:
Lat 0.0 Long: 0.0
Depth: 5249.0 Elerv:

Edit Header information
Depth Scale & Range:

Depth Scale: 100 ftfin

Cursar: Start Depthz End Depth:

41670

H00.0 52450

Foraet Dapth | Modity Depth
Stratigraphic PRot Tracks:

Change Plot Limita
Type of LAS Track to Display
Single ® Expanded
Default Track Order -
Digitall LAS File: Curve Data
'/ Lihology - Gamma Ray
W A% . Referencs - GRSP.CAL Logs
Cairien - Reaisuity Imager
Coiorith - Resistwity imager Nosinear
LAS - Micro Resistrvty Logs
LAS - Resistity Logs

LAS - AHT Resistivity Logs

Colorith - Porosty imager

it - Prrosty maper Nonkssr
LAS - Litho-Densty - PE, HPHL DPHI

® LAS - Litho-Densty - NPHLRHOW,PE Loga
Liag - Sanic - SPHIOT Lags

Colewith - THA - TR Track

Colorith - Hall K-Th-ll (RGE) Track

Flot Track Type 7] Core
® Default Log/Colorith
Log Onty Geareport
Log Data Type
& Lithespt Resisthity Sonic
Spectral GRt Gamma Ry Miac
o

Header Information Panel

Displays the header information for the data thatis
presented. The “Edit Header Information™ Button
allows the user to change that information and to

search KGS Database for Well Header Information.
Depth Scale & Range Panel

to change the starting & ending depth of the profile
plotdata.

Change Plot Track Width & Curve Limits

|
} Displaysthe selected Depth Scale and allows the user

Primary LAS Plot tracks width can be single track
width (100 pixels) or expanded track width (200
pixels). The “Change Plot Limits” Button will allow
the userto change Curve Limits of each plot track by
type of data, i.e. all porosity curve data from
“-0.1—-3.0 PU" to “0.0 — 5.0 PU",

Default Track Order Panel

Useris presented with available data track
selections. The user has the option to turn on or
off data depending onthe available data and the
desired presentation.

Quick Plot Presentation - Plot Track Type Panel

Allows the userto select plot with Log data and
computed colorlith image tracks, log data only or
Geologist Report— Cuttings/Core Descriptions.

Quick Plot Presentation - Log Data Type Panel

The Log Data Type Panel allows the userto create
quick log plot presentations, i.e. Resistivity button
will only display plot tracks associated with the
resistivity log data.

User Button presentsatable of available plot tracks
and allows the userto setthe order of the plot tracks.

The Load Data is the primary source for the LAS File Viewer plot, but the LAS File Viewer Plot
Dialogs allow the user to add, modify or delete certain well data types, i.e.

e LAS File Viewer Plot Control Dialog
o Edit Header Information Button — This button will display the “Edit Well Header”
Dialog, which allows the user to modify the default well header information from
the Log ASCII Standard (LAS) File or the user can search the KGS Well Header
Information Database for the well header information of the well.

e LAS File Viewer Plot Dialog — Horizons Plot Tracks

o Porosity & Resistivity (Conductivity) Colorlith Color Schema Plot Track — The
user can left click the mouse on the Porosity & Resistivity (Conductivity)
Colorlith Track to change the log curve that will display the colorlith track and the
limits to compute the linear color schema plot track.

o Stratigraphic Units Plot Track — The user can left click the mouse on the
stratigraphics units plot track to display the “Enter Horizon Data” Dialog with the
“Stratigraphic Units” Data Entry Panel displayed. This panel assists the user in
adding, modifying or deleting tops from the LAS File Viewer plot. This dialog
has two buttons to set the Stratigraphic Units for a top, i.e.
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= |CS (International Commission on Stratigraphy) Chart Button displays the
accepted stratigraphic units.

= 1968 Kansas Chart Button displays the Accepted Kansas stratigraphic
units.
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Figure: Wellington KGS 1-32 LAS File Viewer Plot with Log, Tops, Core, and Cuttings/Core Descriptions.
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Save Well Data as Log ASCII Standard (LAS) version 3.0 File

The LAS (Log ASCII Standard) is rapidly becoming the accepted industry standard for
electronic transmission of digital wire-line logs. Earlier digital formats were commonly coded in
binary (such as LIS) and so required specialized software to read them. The LAS standard was
introduced by the Canadian Well Logging Society (http://www.cwls.org/) in 1989 to standardize
the organization of digital log curve information for personal computer users. It did this very
successfully and the standard became popular worldwide. Version 1.2 was the first version and
was followed in September 1992 by version 2.0 to address some inconsistencies. A more
versatile version LAS 3.0 was released in 1999 however at present LAS 2.0 remains the
dominant product. LAS 3.0 clarify several of the poorly defined specifications of LAS 2.0 and
provide expanded data storage capabilities, but have seen limited implementation.

The GEMINI Tools programs will read either a Log ASCII Standard (LAS) version 2.0 or 3.0
file and version 1.2 but the Well Information Section is backward in data definition and will not
be parsed correctly in the GEMINI Tools web apps.

The sections defined for the LAS 2.0 standard are as follows (http://www.cwls.org/wp-
content/uploads/2014/09/LAS 20 Update Jan2014.pdf):

"~V"" (also known as "~VERSION INFORMATION SECTION") is a required section;
has formatting requirements; must be the first section; identifies the version number and
whether data is in "wrapped" or "un-wrapped" mode.

e "~W" (also known as "~WELL INFORMATION SECTION") is a required section; has
formatting requirements; is preferably the second section; contains information on the
well name, location, and start and stop values of the data in this file.

e "~C" (also known as ~CURVE INFORMATION SECTION") is a required section; has
formatting requirements; contains curve mnemonics and their definitions in the order that
they appear in the data section.

e '"'~P" (also known as ~PARAMETER INFORMATION SECTION") is an optional
section; has formatting requirements; contains information on parameters or constants
relevant to the wellbore such as mud resistivity, wire line engineer, truck number,
elevation data, etc.

e "~O" (also known as "~OTHER") is an optional section; has no formatting requirements;
contains other information or comments.

e "~A" (also known as ~ASCII LOG DATA") is a required section; has formatting

requirements; is the last section in the file and also referred to as the data section. The

index of the data columns is either Depth or Time. The index values always appear in the

first column and each column of data must be separated by at least one space (ASCII 32).

All values in the ASCII log data section must be floating point or integer (long) values.

Other formats such as Text or Exponential values are not supported.

LAS 3.0 (http://www.cwls.org/wp-content/uploads/2014/09/LAS_3_File_Structure.pdf) will be
used to save the well data for the GEMINI Tools web apps since it can hold all the well data in
one file. You can even think of LAS 2.0 as a subset of LAS 3.0 since the LAS 2.0 is only
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concerned with the LOG Data. Note this section includes some of the referenced LAS 3 File
Structure PDF; see the above URL for the complete LAS 3.0 File structure.

The ~Version and ~Well sections must appear in every LAS 3.0 file as the first and second
sections respectively.

Other sections are grouped by data type. Each group consists of two or three sections; a
Parameter Data section (optional for all but Log data), a Column Definition section, and a
Column Data section, in that order.

For example, core analysis data would have the following three sections:

~Core_Parameter
~Core_Definition
~Core_Data.

At least one group or data type of either the defined LAS 3.0 data types or a user defined type
must exist in every LAS 3.0 file.

The Column Definition and the Column Data sections for each data type are matched sets and
must both appear in that order. The corresponding Parameter Data section is optional (except
for Log data), but if used must appear before the corresponding Column Definition Section.

LAS 3.0 defines six specific well related data types and their root Section Title names. They are:

~Ascii or ~Log
~Core
~Inclinometry
~Drilling
~Tops

~Test

Additional data types can be defined by the user and content rules discussed elsewhere in the
document may define other section titles.

Stand alone user defined Parameter Data sections can be included. Care must be taken to use
standalone Parameter Data sections only when the data contained does not fit into any of the
other defined data types.

When used, the section order of each set of the three sections for each data type must be
Parameter, Definition, and then Data.

Blank lines and comment lines can appear within Column Data sections, but can only appear
BEFORE the first Column Data line of that section, or after the LAST Column Data line of
that section.
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The names of each channel can optionally appear above each channel as a comment line
immediately before, after or on the section title line of that section if space allows.

Note: Do not use the ~Other section recognized by LAS version 2.0. It is no longer allowed in
LAS 3.0. Any data that can be stored in this section must now be stored properly in a user
defined Parameter Data or Column Data section.

The LAS version 3.0 file has the potential to hold all the well data that was collected, i.e.
multiple log data files, core data, tops data, DST data, Perforation data, Cuttings Report data, etc.
As an example the Newby 2-28R has log, core, tops, perforation data as well as the PFEFFER
data created from the log analysis tool, PFEFFER-java. You can view the file at the following
URL addresses,

LAS 3.0 Example File: http://www.kgs.ku.edu/Gemini/Tools/documentation/ Wellington KGS 1-32_LAS3.las

LAS 3.0 in WinZip File: http://www.kgs.ku.edu/Gemini/Tools/documentation/ Wellington KGS 1-32 LAS3.zip

Standard LAS 3.0 Data Sections for the Wellington_KGS 1-32 LAS3.las

e ~Version - Version Section
o ~Well - Well Header Information Section
e ~Log - Log Data Section — for single log data file, see LAS 3.0 PDF reference below for multiple log data
runs.
o ~Parameter
o ~Curve
o ~ASCII, which must be the last section in the LAS File if the Log data is present.
e ~Core - Core Data Section
o ~Core_Parameter
o ~Core_Definition
o ~Core_Data | Core_Definition
e ~Tops - Formation Top (Stratigraphic Units) Picks Data Section
o ~Tops_Parameter
o ~Tops_Definition
o ~Tops_Data | Tops_Definition

GEMINI Tools Defined LAS 3.0 Data Sections for the Wellington KGS_1-32_LAS3.las

e ~1Q_Control - Recreate the LAS File Viewer Plot Data Section
o ~IQ_Control_Parameter
o ~1Q_Control_Definition
o ~IQ_Control_Data | IQ_Control_Definition
o ~IQ_Geo_Report — This data holds the geologist cuttings report/core description
o ~1Q_Geo_Report Parameter
o ~1Q_Geo_Report _Definition
o ~1Q_Geo_Report|1Q_Geo_Report_Definition
e ~IQ_Images — This data holds the file location of Core Image JPEG images.

o ~1Q_Images _Parameter
o ~1Q_Images _Definition
o ~1Q_Images | IQ_Images_Definition
e ~1Q_Brine — This data holds the measured brine data.
o ~1Q_Brine _Parameter
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o ~1Q_Brine _Definition
o ~1Q_Brine | IQ_Brine_Definition
e ~|Q_Las_Parameter - Selected LAS Curves — This Parameter Section was designed to remember the Log
Curves selected by the user so the user does not have to map LAS File Curve Mnemonics to KGS Standard
Tool Mnemonics when they run this file with other GEMINI Tools.

Save Data

Create POF Document of Profée Plot

) LAS - Sonic - SPHLOT Logs
J Colorith - ThA - TVK Track

(L Colorith - Mal K-Th-U (RGS) Track

Default

LAS - Ltho-Densty - PE, NPYL DPMI
8 LAS - Ltho-Densly - NPHLRHOB PE Logs

Plot Track Type

& Defautt . Log'Colorith
& Log Onty = Georeport
Log Data Type

& LithoPta Resistivity

./ Spectral GR ' Gamma Ray

vaLux

| ~Tops | -0_Control | ~10_Geo_Report | -3 _images |

DESCAIPTION

{ Yormat

et cheemind b & sTRY . F 00/ : [START DEPTH ¢ £
Exit STOP . F £251.0 ENO DEPTH ( F
L ot N e F 05 : [STEP LENGTH (F
Depth Scale & Range: 99925 : INULL VALUE tF
Depth Scale: 100 ftiin BEREXCOLLC] - [Company (s
Curson Start Depth: WELLINGTON KGS 1-32) ¢ fwell Name s
42320 18000 WELLINGTON Fleld (-3
J [ szc 32 : isecbon 1
| _Reset Depth l Modity Depth TOWN w3 u Township (¢ 423) LS
Stratigraphic Piot Tracks: RANC 1O @&w Range ﬁc; 2%€) ts
: il cn-mmum e T3ISRIW. Sec 32/ : iLocalicn {Sec Town Range) L s
| —— o?aiimkm&-m Locs L NE SWNENE! : Location 1 (quarter calls) It :
- woc2 955 South, 877 West from NE comer] : Localicn 2 (lootages) (
B =msatens cou - SUMNER| : iCounty (s
Default Track Order Kansas State ts
Digital LAS Féde Curve Data US - {Country s
% g ) —= Provace ) t s
» Linokogy Halliburton Service Company ts
®) LAS - Reference - GR.SP.CAL Logs LIC ) License Number (s
DATE 082172013 Comgietion Date LYyy
) Colorieh - Resistivty imager : 15101:22501] = [APV-Number (s
) Colorien - Resitnity mager Noninear Unigue Well ID Number (s
: DEG 373163 Latitude CF
nZBARSMOK Hasleety L oge oG . DEG -97.4424) : Lonpiuce (F
) LAS - Resiatity Logs COAT NAD27. Geocdede Datum LS
63802123 X of East-West coordinate (F
W, ASZ AT BavlentyLes 4130799.98) - Y or Noeih Sout coordinate e F
8 Colorith - Porosty imager RECS UTM Horzontal Co-ocdinate System t s
_ U™ 14.0) « JUTM Locadon LF
e intae oty sbens OTHER! : [Well Status (s

Select the “File” Menu, Click on the “Save Data™ Button,
which will display the “LAS File Data Types” Dialog.

The Tabs at the top identifies the data that will be saved to the Log ASCII Standard (LAS)
version 3.0 File. This example saves the well info, log data, core data, brine data, tops data, LAS
File Viewer plot control data, cuttings/core description and core image file locations on the KGS
Server. The “LAS File Data Types” Dialog allows the user to modify the well header data that is
being saved to the LAS version 3.0 file. Also noted in the two images are identified “required”
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fields for a valid LAS file. The GEMINI Tools Web Apps doesn’t care that the LAS file is not
valid, just that the data follows the basic rules for the well data sections in the LAS 3.0 file.

~WELL | ~Log | ~Core[1] | ~I_Brine | ~Tops | ~iO_Control | ~I0_Geo_Report | ~IQ_Images |

.UNIT
.[F

VALUE

DESCRIPTION

-
]
E

ot

Required 0.0

: |START DEPTH

Required 5251.0

: |END DEPTH

Required 05| :

STEF LEMNGTH

Required

-999.25| :

BEREXCOLLC

MNULL VALUE

: |Company

WELLINGTON KGS 1-32

: |Well Mame

WELLINGTON

: |Field

32| :

Section

3M|@®s ON

10O ®w

: |Township (e.g. 425)

: |Range (e.q. 25E)

T31SRIW, Sec. 32| :

Location (Sec Town Range)

ME SW NE NE

: |Location 1 (quarter calls)

955 South, 877 West. from NE comer| :

Locafion 2 (footages)

SUMNER

: |County

Required for US Kansas

: [Slate

Required for US us

: |Country

Required for CANADA

: |Province

Halliburton

: |Senvice Company

: |License Number

082112013

: |Completion Date

Required for US
Required for CANADA

15-191-22591

: |AP-Mumber
: |Unigque Well ID Mumber

-

Lat/Long Required

37.3153| :

Latitude

-37.4424

: |Longitude

or X/Y Required

NADZ7
638021.23

: |Geodetic Datum
: X or East-West coordinate

4130799.98

: |Y or Morth South coordinate

UTMm

: [Horizontal Co-ordinate System

14.0

: |UTM Location

OTHER!

: |Well Status

wo fom P em em lem em e fem s sm e sm e sm em mm mm em sm e Eem em s pm pm sm e e e

cr:-n-:o-n-nmﬂﬂﬁﬂjmmmmwmmmmmm—mmmﬂﬁﬂ-ﬂ

Call B R I

65



IwLog_l-’arame'ters

r-

2888

SEFR L LR L

.UNIT VALUE B DESCRIPTION
| Required gL : |Permanent Data [ s |
JF | Required 130/ : |Above Permanent Data M F |
: Required k8| : |Depth Reference (KB,OF,CB) i s
JF Required1272.0| : |Elevation of Depth Reference i F
Required 1| : |Run Number i F
JF 5240.0| : |Total Depth Logger i F
_IF 5244].!]] : |Total Depth Driller ]ll F
JF | 607.0| : |Casing Bottom Logger |[{ F
JF | 607.0| : |Casing Bottom Driller M F |
v 8.625| : |Casing Size i F
LB | : |casing Weight lf| F
JiN 7.875| : |Bit Size | F
Water Based Mud : |Mud type | s
Flow Line| : [Mud Source il s
.lam/ee 9.0/ : |Mud Density il F
-|slqt 4B.IJ| : |Mud Viscosity (Funnel) { F
cc 92| : |Fluid Loss | F
100 : [PH [ F
|oHM-M | 0.65| : |Resistivity of Mud | F
[DEG-F 58.0| : [Temperature of Mud | F
|DHM—M 0.55| : |Resistivity. of Mud Filtrate i_F
[DEGF 58.0| : [Temperature of Mud Filtrate i F
|OHM-M 0.75| : |Resistivity of Mud Cake M F
|DEG-F 58.0| : |Temperature of Mud Cake il F
.|DEG-F 125.0| : |Maximum Recorded Temp. | F
.|DRTE ] : |DateiTime Circulation Stopped ]{m‘f‘r’
.IDATE 02/09/2011| : |Date/Time Logger Tagged Boltom | djmrvyyy
| | 10546696 : [Logging Unit Number M| F
Liberal, KS| : |Home Base of Logging Unit 4 s
J.Elnsh| : |Recording Engineer I S
LWatney| : [Witnessed By i s

{ Format } | Association]

}
}
}

e R G e e G G e

e

e o
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Select the “File” Menu, Click on the “Save as LAS
Version 3.0 Output” Button, which will display the “Enter

Directory Path & Filename™ Dialog.

Enter Directory Path: -

‘C:\Users\jvictor

Enter Filename:
“Well.las

| Continue ” Cancel |

Select the “Search” Button to display the “Open” Dialog
tosearch through the PC for the directory to save the Log
ASCII Standard (LAS) version 3.0 File.

- [sTaRT DEPTH

52510| : [ENDDEPTH [

05| : [STEPLENGTH I[i

-999.25 : [NULL VALUE ¢
BEREXCOLLC) : cnmgﬂ i
WELLIMGTON KGS 1-32) : [Well Name t
WELLINGTON| : |Field [

32| : |Sedtion I

3|@®@s Om Township (e.9. 425) (]
1OE ®wW : |Range (.0 25€) i

T3S RIW. Sec. 32 -

Location (Sec Town Range) Je

ME SWMNE ME| : |Location 1 (quarter calls) I[l
955 Soutn, 877 West om NE comer| : |Location 2 (footages !
SUMNER| : [County t

Kansas| : |State t

I.EI < |Country t

| : |Province e

Halliburton| : |Sendce Company t

| = |License Number [

0821/2013| : |Completion Date i

15-191:22591| : |[APV-Humber |t

| = |Unique Well ID Number t

. DEG 373153 : [Latiude [

DEG -97.4424) : |Longitude t
: |Geodetic Datum

4130799.98

LookIn: |9 Documents

=] Projects

1 ScreenCapture

=1 styles_folder

[ tables_folder

=] TEST

(3 TEST-CROSS_SECTIO
=3 TEST-CROSS_SECTIO

ABymes_CoreData 7 KANSAS_REPORTS
7 ARCHIVE I KGS_Position_95
] dummy ] KGS-Apps
I HR_PAY I KGS-Sign
3 1CS_RGB 3 My Files
[C71SC-Report2005 7 output
[ JAVA_CERTIFICATE 3 POC_Funding
< Il

| [»

Folder name: |C:\Users‘juidonDocuments

Files of Type: |AllFiles

MEIEIEIE S

Search the PC for the directory that the LAS version 3.0 File
will be saved to. Select “Open” Button to transfer the Directory
path to the “Enter Directory Path” text field in the “Enter

Directory Path & Filename” Dialog.

Change the file namein the ¥, e.g. “Wellington KGS_1-32.las,
then select the “Continue” Button to save the Wellington KGS

1-32 well data to the LAS version 3.0 file.

Eanireetory Path: -

'
: |X or East-West coordinate 1
= [¥ or North South coordinate i
uTH| : [}
140] = i

t

QOTHER| -

Harizontal Co-ordinate SEIEM
UTM Location

Well Status |

‘C AUsers\jvictor\Documents

® mamimemmendoooonennsoe-ononnnmn

“Wellington_KGS_‘HZ.las

I Continue
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Data Entry Dialogs

Edit Header Information Dialog

The Well Header Information Summary is displayed in the “Header Information” Panel on the
LAS File Viewer Control Dialog as well as at the top of the LAS File Viewer Plot.

e COOTY
File Depth Scale Hedp
Header Information:

Name: WELLINGTON KGS #1.32
15-191.22591

Edit Hoader Information

Depth Scale & Range:
Depth Scale: 100 ft/in
Curson Start Depth: End Depthc

31460 23000 52490

__ Resetepth | ModtyOepm |
Stratigraphic Plot Tracks:
Change Plot Limits
Type of LAS Track to Display
Single & txpanded
Default Track Order
Digital LAS File Curve Dats

& Lnology - Gamma Rey

® LAS - Reference - GR.SP.CAL Logs
Colorien - Resatty Imager
Colorith - Resistivty imager Noninear

2 LAS - Micro Resstity Logs
LAS - Resistvey Logs
LAS - AHT Resstvty Logs

® Colorith - Porosty Imager

& Colorieh - Porosty mager Nealnear

LAS - Ltho-Densty - PE, NPWI DPMI

8 LAS - Ltho-Densly - NPHIRHOB PE Logs.
LAS - Sonic - SPHLOT Logs

Colorith - TR - TVK Track.

Coiorith - Mal K.Th-U (RG8) Track

Spectral GR

Plot Track Type
Defautt ® LogColorith
Log Only Georeport
Log Data Type
& Lithowrs O Resistivity Sonic

) Gamma Ray Misc

o [N |

It is obvious that there are fields missing in the “Header Information” Panel, i.e. Status, Latitude
& Longitude, etc. The “Edit Header Information” Button allows the user to edit the header
information that is in the program. This missing information applies to the LAS File Viewer
Plot.

The user can select the “Edit Headers Information” Button to display the Edit Header
Information Dialog. The data displayed holds the initial information stored in the Log ASCII
Standard (LAS) file and the Geologist Report ASCII Delimited file if the user loads the files
from their PC. If the user loads the Log ASCII Standard (LAS) File from the KGS Server then
the Well Header Information is automatically downloaded from the KGS Well Header Database
Table.
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Search KGS Database for Well Header | = rtNGTON msn-szu&w&%&

Information Button { R e I]- Header Information Source Buttons:
| Search KGS Database for Well Header Information - e _
Displays a “Search for Data on KGS T Show Initial Header Data — Shows the
Server” Dialog that allows the user to KGS Primary Key: PC Primary Key: Header Information initially loaded into
" 1]
I Program.

Identification Panel APLumber: Status:
KGS & PC primaw KEY — Identification 15-191-22591 . ShDW KGS WE" Header Data — ShDWS

Name: the Header Information loaded from
Numbers for the well ELLNGTON G 532 (GS Database
API-Number — APl Number of Well T -
Well Status - Status, i.e. OIL, GAS, etc. Dpston e Operator Code:

! ! ! BEREXCO INC 0 BuﬂDnS:

Name — Lease Name & Number F— vy Stat Disolave “Select Status of
Other Well Information Panel WELLINGTON 0 a "15 “Displays Toelect status o
Operator Name & KGS Database KEY Location nformation: . Data [?lalog, user searches forthe well
Field Name & KGS Database KEY s Soanen status list for status of well.
Location Information Panel Location: Kansas TRS to Latitude, Longitude &
State Name R1W, Sec. 32 ; NE SW NE ME ; 955 South, 877 West, from ME comar EIEVatiDn _ —l—he bUttDnS Ca"S a KGS
County Name 'Wn::m' N@S mm,' &5 OW o database routine to compute the
Location Kansas TR o Latitude, Longitude & Elevation Latitude, Longitude and Elevation from

XY Position: the Township, Range and Section.

Township Range Section )
Compute UTM — This button calls a

Latitude: Longitude:

XY Position 0.9 0.0
Lati UTM Zone: UTM Java Math Package to convert
atitude . Compute UTM . . .
Longitud 0.0 Latitude & Longitude into UTM X, Y
ongitude T uTM-Y: .
UTM Zone 00 00 Coordinates.
it Position: OK — Transfer Data Values to Program
UTM X Position ZD'::m: Elevation: Kelly Bushing: © | Derrick Floor: Cl CI h D I
UTM Y Position 5249.0 00 00 00 ose — Close this Dialog
Z-Position Comments: . .
Depth — Total Depth of Well MNOTE: Initially the Basic Header
- e 0 (15-191-22591 ) ; operator X i i
B ellinglon F information is loaded from the LAS

Elevation — by Ground Level
Elevation — by Kelly Bushing
Elevation — by Derrick Floor
Comments — User Comments, not
saved to the LAS version 3.0.

Sec 32 ; NE SW NE NE ; 955 South, 877 West,

version 2.0 file and other fields like
County ) Comments, Location are loaded from
B ———— the Geologist Report Header Section.

Ok Close

The Header Information Dialog displays the contents of the header information data structure.
The user can edit the fields and select the “Ok” Button to transfer the information back to the
LAS File Viewer Program and any summary information will be updated in the LAS File Viewer
Control and Plot.

As this example illustrates there are missing fields in the header information data. The user can
select the “Search KGS Database for Well Header Information” Button, which will display a
“Search for Data on KGS Server” Dialog that will allow the user to build a query that will
download all wells that match the query.

This will display the “Search for Data on KGS Server” Dialog, see image below. This dialog

allows the user to search the KGS database for well header data. In this example, the well of
interest will be the Wellington KGS 1-32.
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r
|2 | Search for Data on KG
I Search for Data in Kansas Geological Survey Database:
[ Search By:

() API-Number ® Lease name

r Enter Lease (Drop Well Number, Not Case Sensitive):

() Township Range Section

Search for Well Header Data in KGS Database Search By:
* API-Number — The user can search the KGS Database for
well data by API-Number. The Format for the APl is 55-
CCC-99999 where

* 85 —Two Digit State Code

[
|Wellingtcrn

* CCC—Three Digit County Code

| + 99999 — 5 Digit Well Number
| — | * Lease Name — The user can search for well data by lease
| | partial phrase, i.e. “Wellington”, which will lock for all
- List of Oil & Gas Wells: Z  wellswith the phrase “Wellington” in the lease name.
Ltell  APIMumber Well Name Operator * Township-Range-Section— Search for a list of Wells by a
____|15-191-19025-... WELLINGTON UNIT 58-INJ TERRA RESOURCES, |~ specific area.
LT__[15-191-10272 |DeTurk3 [Stelbar Oil Corp.. Inc.
_T__15-191-10054 |WELLINGTON UNIT was Kamas 7 ... Sinclair Prairie Qil Co.
_T__|15-191-10254 | Wellington Unit 96 Stelbar Qil Corp. and D)
_T__|15-191-43925 |BARLOW 2 SHAWVER EB
_T__|15-191-19022 |WELLINGTON UNIT - KAMAS LEAS... |COOPERATIVE REFG.4
_T__|15-191-10296 |Cora Stone 'A’1

LT__[15-191-19021
LT_I |15-191-22591

Wellington Unit 141

Stelbar Qil Corp., Inc.

[

[WELLINGTON KGS 1-32

Coop. Refining Assoc.

List of Kansas wells that match the search criteria

|BEREXCO LLC
|_T__|15-191-10062 | JOHN LUDWIG 1 STELBAR OIL CORP
_T__|15-191-43878  |MURPHY 7 TRANSWESTERN OIL
_T__[15-191-10263  |Wellington Unit 112 Stelbar Oil Corp., Inc.
_T__15-191-10104 WELLINGTON UNIT, was PEASEL ... SHAWVEREB
_T__[15-191-10100 |WELLINGTON UNIT, was ERKER 9...|STELBAR QIL CORP IN+ |
4| i |

I Select Close

D

o

Load Well Header Buttons

* Select — Download the header information for the well
selected.

* Close — Close this dialog
NOTE: LTCI Column in Table: L-LAS Files; T-Formation Tops; C-Measured Core Data; I-Core Images

As the Summary image suggests there are 3 methods for searching for the well header
information within this dialog,

By API-Number — KGS has a specific format for the API-Number, i.e.SS-CCC-99999

where SS is the state code for Kansas 15, CCC is the county code for Wellington KGS 1-

32 is 22591.

32 it is 191 for Sumner County and the 5-Digit Well Number for the Wellington KGS 1-

Search By:

r Search for Data in Kansas Geological Survey Database:

(® API-Number

) Lease name

o Township Range Section

" Enter API-Number :

15-191-22591

Search ‘

By Partial Lease Name — The stored procedure used to retrieve the well header

information allows the user to enter a partial phrase, in this example Wellington. The

program places a ‘%’ in front and back of the phrase and sends the request to the
Database, i.e. “%Wellington%"".

Search By:

- Search for Data in Kansas Geological Survey Database:

() API-Number

® Lease name

Enter Lease (Drop Well Humber, Not Case Sensitive):

i Township Range Section

{Wellington

Search
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By Township Range Section — This search is by location in Kansas, this search also

allows the user to enter just the Township and Range to search for wells, e.g. to look for
the Wellington KGS 1-32, enter Township as 31 set the S (South) Radio button and
Range as 1 set the E (East) Radio button.

- Search for Data in Kansas Geological Survey Database:

Search By:

i) APl-Humber ! Lease name ) Township Range Section
Section:—— 1 Township: Range:

[ { 3M[CN O [ 110w i E

‘ Search ‘

The user only needs to enter the above data and select the “Search” Button to display the
list of Wells in the Kansas Database that match the search criteria. In the image below

the Lease Name “Wellington” is entered to search for all wells in Kansas with the Phrase
Wellington in it. The user searches through the list until they find the well of interest. In
this example it is the Wellington KGS 1-32, which is highlighted.

| £ | Search for Data on KG [

r Search for Data in Kansas Geological Survey Database:

Search By:
) API-Number

® Lease name

o Township Range Section

Wellington

"Enter Lease (Drop Well NHumber, Not Case Sensitive):

r List of Qil & Gas Wells:

LTCl APl-MNumber Well Name Operator
15-191-19025-... \WELLINGTOM UNIT 58-1M.J TERRARESOURCES, |~
LT |[15-191-10272 |DeTurk 3 Stelbar Qil Corp, Inc.
_T_ |15-191-100584  |\WELLIMNGTOM UNIT was Kamas 7 ... |Sinclair Prairie Qil Co.
_T_ |15-191-10254  |Wellington Unit 96 Stelbar Oil Corp. and D
T |15-191-43925 |BARLOW 2 SHAWVER E B
_T_ [15-191-19022  WELLINGTOM UNIT - KAMAS LEAS... |COOPERATIVE REFG.A_|
T |15-191-10296 |Cora Stone "A™1 Stelbar Qil Carp,, Inc. | =
LT_ [15-191-19021 |[Wellington Unit 141 Coop. Refining Assoc.
LT_I |[15-191-22591 ELLINGTOM KGS 1-32 BEREXCO LLC
T [15-191-10062  |JOHMN LUDWIG 1 STELBAR OIL CORP
_T__ [15-191-43878 |MURPHY 7 TRANSWESTERM OIL
_T_ |15-191-10263  |Wellington Unit 112 Stelbar Oil Corp., Inc.
_T__ [15-191-10104  |WELLINGTOM UNIT, was PEASEL ... |SHAWVER E B
_T_ [15-191-10100  |[WELLINGTOM UNIT, was ERKER 9... [STELBAR QIL CORP I « |
4] Il | [v]

‘ Select | ‘ Close |

| |

The user clicks on the “Select” button to transfer the header information to the Edit Header

Information Dialog.
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LAS File Information

KGS Database Information

' Show Initial Header Data

Search KGS Database fior Well Header Information

Show Initial Header Data % Show KGS Well Header Data

Search KG S Database for Well Header Information

Identification:
KGS Primary Key:
1]

API-Humber: Status:
15-191-22591

PC Primary Key:

Nama:
WELLINGTON KGS #1-32
Other Well iInformation:
Operator Hame: Operator Code:
BEREXCO INC Il|le
Field Name: Field Code:
WELLINGTON Ii{o
Location Information:
State: County:
KANSAS SUMNER
Location:

Location is from the
Geologist report header
section the 2™ line of the
ASCII Text file.

Comments are from the
Geologist report header
section the lines before the
start of the data in the ASCII
Text file.

W, Sec 32 NE SW NE NE | 955 South, 877 West, from ME carnar
Tewnship: Range: Section:

3|ON @S 1 ®E OW 0
Kansas TRS to Latitude, Longitude & Elevation

XY Position:

Latituche: Longitude:
00 0.0/
UTM Zone:
o0 Compute UTM
UTM-X: UTM-¥:
0.0] 0.0|
Z-Position:
Depth: Elevation: Kelly Bushing: | - Derrick Floor
5249.0 0.0 0.0 0.0
Comments:

Lease: Wellington KGS Well 1-32 ( 15-191-22591 ). aperator
BEREXCO LLC; Figla Wellington

Laocation: T39S R1W, Sec. 32 ; NE SW NE NE ; 955 South, 877 West
ffram NE corner

Longitude: -97 4423481 ; Latifude: 37 3154639

County: Sumner

[Tatal Depth: 3660 ; Elevation: 1259 GL

Ok Cloze

Commants:

Identification:
KGS Primary Key: PC Primary Key:
0
..A.PI-IIumhen .S'hhn:
15-191-225891 OTHER
Name:

.'.'.'ELLII‘.'GTDN KGS 1-32

Other Well Information:

‘Operator Name: Oparator Code:
BEREXCO LLC || 1041229446
Fibdl Namma: Fiald Code:
[weLunGTON ||| 1000152308
Location Information:

State: County:

Kansas || ||SUMHER

Location:

Township: Range: Section:

[ son®s 10 ®w [ a2

Kansas TRS to Latitude, Longitude & Elevation

XY Position:

Latitude: Longitude:
37.315444) <§7 442414

UTM Zome:

I 120 Compute UTM
UTM-X: UTM-Y:

[ 63802123 4130799.98

Z-Position:
Depth: Elevation: Kelly Bushing: Derrick Floor:

[ 52400 1259.0] 1272.0 1270.0

Lat Long added from legal survey on intent. (DS-DRL 1-10-2011)

Ok Close

The “Show KGS Well Header Data” radio button will become enabled if the KGS well header
information has been downloaded. The user can move between the initial header information by
selecting the “Show Initial Header Data” radio button the KGS well header information by
selecting the “Show KGS Well Header Data” radio button.

There a number of buttons on the panel that will allow the user to change or compute data in the
header information. The “Kansas TRS to Latitude, Longitude & Elevation” Button computes the
latitude, longitude and elevation from the township, range and section by making an Oracle
PL/SQL Stored Procedure, e.g.

http://chasm.kgs.ku.edu/ords/igstrat. TRS2LL pkg.getXML?iTownship=31&sTownship=S&iRa

nge=1&sRange=E&iSection=32

The call will return a XML with the latitude, longitude and ground level elevation.
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<?xml version="1.0"?>
<!DOCTYPE headers [
<!ELEMENT headers (data*)>
<IATTLIST headers records CDATA #IMPLIED>
<!ELEMENT data (info*,
other?,
loc?,
xy?,
z?,
comments?,
misc?,
cnt?)>
<!ELEMENT info EMPTY>
<IATTLIST info kid CDATA #IMPLIED
well kid CDATA #IMPLIED
key CDATA #IMPLIED
type CDATA #IMPLIED
api CDATA #IMPLIED
name CDATA #IMPLIED
status CDATA #IMPLIED
error CDATA #IMPLIED>
<!ELEMENT other EMPTY>
<!ATTLIST other operator CDATA #IMPLIED
oper_kid CDATA #IMPLIED
field CDATA #IMPLIED
field_kid CDATA #IMPLIED>
<!ELEMENT loc EMPTY>
<IATTLIST loc state CDATA #IMPLIED
state_cd CDATA #IMPLIED
county CDATA #IMPLIED
county_cd CDATA #IMPLIED

loc CDATA #IMPLIED
town CDATA #IMPLIED
town_dir CDATA #IMPLIED
range CDATA #IMPLIED

range_dir CDATA #IMPLIED
section  CDATA #IMPLIED>
<!ELEMENT xy EMPTY>
<IATTLIST xy latitude CDATA #IMPLIED
longitude CDATA #IMPLIED

zone CDATA #IMPLIED
utm_x CDATA #IMPLIED
utm_y CDATA #IMPLIED>

<!ELEMENT z EMPTY>

<IATTLIST z depth CDATA #IMPLIED
gl CDATA #IMPLIED
kb CDATA #IMPLIED
df CDATA #IMPLIED>

<VELEMENT comments (#PCDATA)>

<!TELEMENT misc EMPTY>

<IATTLIST misc user CDATA #IMPLIED
access CDATA #IMPLIED
source CDATA #IMPLIED

date CDATA #IMPLIED>
<!ELEMENT cnt EMPTY>
<!ATTLIST cnt 1las CDATA #IMPLIED
tops CDATA #IMPLIED
core CDATA #IMPLIED

images CDATA #IMPLIED>]>
<headers records="1">
<data>
<loc town="31" town_dir="S" range="1" range_dir="E" section="32" />
<xy latitude="37.311703" longitude="-97.339619" />
<z gl="1277" />
</data>
</headers>



The “UTM” Button will compute the UTM XY coordinates from the latitude & longitude. The
analysis uses A Working Manual by John P. Snyder, U.S. Geological Survey Professional Paper
1395, USG Printing Office, Washington, DC, 1987
(http://pubs.er.usgs.gov/djvu/PP/PP_1395.pdf ).

The Status button allows the user to change the well status.

) Show KGS Well Header Data

Scarch KGS Database for Well Header Information HEnhsos

Hentification:

) ) Intent
KGS Primary Key: PC Primary Key: 4
0 Dry & Abandoned

[Suspended
Plugged & Abandoned
[Enhanced Qil Recovery
Name: |[Enhanced Oil Recovery - Plugged & Abandoned
[WELLINGTON KGS 132 , il

Dry & Abandoned - Qil Show
[Suspended - Oil
|0l - Plugged & Abandoned
|Gas
|Dry & Abandoned - Gas Show
|Suspended - Gas
T T |Gas - Plugged & Abandoned

State: County: |Cil & Gas
|Kansas || |[sumner | |Dry & Abandoned - Oil & Gas Show
e |Suspended - Qil & Gas
[ | |Cil & Gas - Plugged & Abandoned
\Other
|Other - Plugged & Abandoned
\Injection
| Kansas TRS to Latituds, Longitude & Ebevation - Injection - Plugged & Abandoned
XY Pasition: ‘Salt Water Disposal

Latihde: Longitude: [SaltWater Disposal - Plugged & Abandoned

APl-Humber:
1519122591

Other Well Information:
D rator Hame: ‘Dperator Coda:
[eEREXCOLLC ||| 1041220448

Fiebd Hame: - Field Code:
[WELLINGTON || || 1000152308

Township: Range: Section:
Mow®s|| 1O ®w 32|

| 37.315444] | -97 442414 |Coal Bed Methane
UTM Zone: T |Coal Bed Methane - Plugged & Abandoned
[ 14.0| Compute UTM |Measured Section

J

UTHM-X: UTM-Y:

| Select || Cancel |
533021.23]| || 413079998

Depth: Elevation: Kelly Bushing: | Derrick Floor:
[ 5240.00 1259.0/| || 1272.0|| || 1270.0|

Select “Status” Button to display the “Select
Status of Data™ Dialog, which displays the
list of possible common well status.

Comments:
Lat Long added from legal sundy on intent. (DS-DRL 1-10-2011)

Highlight the desired status and click on the
“Select” Button to transfer the Mnemonic to
the “Status™ Button text.
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Select the “Ok” Button to update the Header Information in LAS File Viewer program. The
“Header Information” Summary Panel in the Control Dialog will change if any of the fields were
modified, e.g. the latitude, longitude, status, depth and elevation and the LAS File Viewer Plot.

|- | Control ' - [ Pi

WELL
. e
Name: WELLINGTOM KGS 132 £
15.191.22501 Status: OTHER
Lat: 37.315444 Long: .97.442414

23

Depth: 5240.0 Elev (GL): 1259.0
Edit Header Information
Depth Scale & Range:

Depth Scale: 100 fin
[ Cursor: ||, Start Depthc | | End Depth: ——

atss0 || 23000 | s’moj
L JJ i
ResetDepth | Modity Deptn
- Stratgraphic Plot Tracks:
Change Plot Limits ]
Type of LAS Track o Display
O sngle ® Expanded
DefouR Track Ovder
Digital LAS File Curve Data ]
18 Lansiogy - Gamwa Ray
(8 LAS - Reterence - GR.SP.CAL Logs

() Colorkth - Resastvty imager

) Colorith - Resatvty Imager Noalnesr
) LAS - Mcro Resstity Logs

) LAS - Resastity Logs

) LAS - AHT Resistiviy Logs.

(@) Colorith - Porosiy msger

8 Colorith - Porosty Imager Nonlnear

O LAS - Limo-Densty - PE, NPH, DPHE

@ LAS . Livo-Densty - NHLRHOB PE Logs

() Colorith - TNU - ThK Track

O Colorith - Hal K-Th-U (RGB) Track =
Plot Track Type Ocore
© Detautt ® Log/Colortitn

© Log Only O Georeport

Log Data Type -

® uthoPt O Resistvity (O Somic
O Spectral GR ) Gamma Ray  ( Misc
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Change the Plot Track Limits

The “Change Plot Limits” Button on the LAS File Viewer Control Dialog allows the user to
change the limits of the log curves.

File Depth Scale Help
Meader Information:
Nama: WELLINGTON KGS 1.32
15-191.22591 Status: OTHER
Lat 37.315444 Long: .97.442414
Depth: 5240.0 Elev (GLk 1259.0
Edt Header Information

Depth Scale & Range:

Depth Scale: 100 ft/in

Cursor: Start Depthe End Depth:

31580 2300.0 5249.0

Reset Depth [
Stratigraphic Plot Tracks:

Modity Depth

Change Piot Limits
Voe Tk 1o Dis:
Single @ Expanded
Detauit Track Order |
Digital LAS File Curve Data
& Lehobgy - Garmema Ray
® LAS - Reference - GR.SP.CAL Logs
Colorkts - Resistivty mager
Celorith - Resistivity imager Nosinear
LAS - Mero Resatvey Logs e
LAS - Resitity Logs
LAS - AHT Resstty Logs
@ Coloritn - Pocosty Imager
® Ceioeien - Pocosty Imager Nonieesr
LAS - Litho-Denaty - PE, NoML DFHI
® LAS . Leno-Densty - NPHLRHOS PE Logs.
LAS - Sonic - SPHLOT Loga
Colorn - TRVU - TR Track

Colorith - Mall K-Th-U (RGS) Track

Piot Track Type
Detault ® Log/Colortith
Log Only Georeport
Log Data Type
& LithoPHI D Resistivity O Sonic
Spectral GR Gamma Rey Misc
e

Select “Change Plot Limits” Button to display the

“Change LAS & PfEFFER Plot Limits” Dialog. This
dialogallows the user to change the plot limits in the
Profile Plot. For Profile only the “LAS Log Plot Limits™
Panel is important.

LAS Log Plot Limits:

Mnem

Curve Description

Gamma Ray

Gamma Ray Minus Uranivm
Spontaneous Potential
Caliper

Photoelectric factor

Bulk Density

Bulk Density Correction
Density porosity

— 0.1

Minimum Maximum Reset

0.0

0.0
A156.521
6.0

0.0

20

4.5

Curve Description

Total Resistivity
Total Porosity
V.Shale

15t Porosity

2nd Porosity
Water Resistivity

Minimum Maximum Reset

0.01
0.0
0.0
0.0
0.0

0.01

Water Saturated Rock Resistivity 0.01

Archie Cementation
Water Saturation
Bulk Volume Water
Pay

Resistivity Porosity

10
0.0
0.0
0.0
0.0

1000.0
05
1.0

=

The user can change the
limits of the curve limits in
the plot track by changing the
contents in the Minimum and
Maximum text fields. The
limits will change by group so
if you change one porosity
limit, e.g. DPHI from “-0.1 -
0.3"to “0.0 —0.5” then all the
porosity curves will change to
the same limit.

Each color curve is color
coded by unit to visually
assist the user in the type of
curves present.

Notice that the color boxes next to the curve limits of the curves are colored with different
colors, which shows the curve type by unit. The Curves are colored by type (data units) as

follows,

Orange - OHM-M or Resistivity Logs
Cyan — PU or porosity Logs, Neutron Porosity, Density Porosity, etc.
Greenish yellow — BARNS/E or Photoelectric Factor Logs
Green — GM/CC or Bulk Density Log
Forest Green — USEC/FT or the Acoustic Transit Time Log
Red — API, PPM or “%” as Radioactive logs, Gamma Ray, Spectral Gamma Ray, etc.
Blue — MD or Permeability Logs
Brown —F, FT or IN or Depth

Middle yellow — FRAC, or other log curve types.
Dark Violet — UNI or Unknown Linear Curves
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e Medium Violet — UNL or Unknown Logrithum Curves

The color coding is the same as the “LAS File Curve Sections” Dialog that helps the user
distinguish the type of curves available at a glance.

LAS Log Plot Limits:

Mnem Curve Description Minimum Maximum Reset

GR Gamma Ray 0.0 150.0 [ ~ |

ICGR Gamma Ray Minus Uranium 0.0 150.0

sp Spontaneous Potential -156.521 -33.503

ICAL Caliper 6.0 12.0

PE Notice that th Photoelectric factor ' 0.0 100, * Change the Photoelectric factor (PE)
I i - ' 20l >0l curve from “0.0 — 20.0” to “0.0 — 10.0"
| | colorboxes are | | -

DRHO | cha nged from Bulk Density Correction -1.5 0.5

pi | grayto the color |pensity porosity ' 0.0 05 Tl The limits will change by group so if you
phi of the curve TR 0.0 05 | change one porosity limit, e.g. DPHI
-"SPHI that was et - T 00. e — from*“-0.1 - 0.3" to “0.0 — 0.5"” then all
. OnIC poros .| . . .
i changed to ! ) 4 the porosity curves will change to the
_DT reflect that the Acoustic transit time | 40'0. 140‘0.. same limit.

RDEP | curve limit Deep Resistivity 0.1 1000.0

mhoR | values have Micro Normal Resistivity 0.1 1000.0
s been changed ! i — Note: As the user changes each curve
—MII‘W Micro Inverse Resistivity | 0.1. 1000.0. J'J'mllt, the Change is Gutomatica.ﬂ'y
JAHT10 Array Induction Resistivity-10 0.1 1000.0 updated in the Profile Plot.

\AHT20 Array Induction Resistivity-20 0.1 1000.0

WAHT30 Array Induction Resistivity-30 01 1000.0

IAHTGE0 Array Induction Resistivity-60 0.1 1000.0
|_IAHT90 Array Induction Resistivity-90 | 0.1 1000.0 ~|

The user can change as many curves as they wish, understanding that each plot curves are
grouped together, i.e. Porosity. The Resistivity curves are grouped by Plot Track so that if you
change the Micro Normal Resistivity (MNOR) and Micro Inverse Resistivity (MINV) the Array
Induction Resistivity (AHT) Curves will not automatically change unless the user wishes.

The above changes above are entered, i.e.

e The Photoelectric factor (PE) curve is changed from “0.0 to 20.0” to 0.0 to 10.0”

e The Neutron Porosity (NPHI) curve is changed from “-0.1 to 0.3” to “0.0 to 0.5” which also
modifies the Density Porosity (DPHI) and the Sonic Porosity (SPHI) to the same limits.

As noted in the image the LAS File Viewer plot is automatically modified as the user makes

changes to each text field. View the “Litho-Density” Plot track (see image below) reflects the
changes made to the plot curves.
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are changed.
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are changed. |
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Changing the Colorlith — Porosity Imager Linear & Nonlinear Color Schema Tracks

'WELLINGTON KGS 1-32 (15-191-22591) T: 31S R: IW S: 32

‘Lithe Dty [r—T— Stratigraphic Units
F ¢ R oases o n 100 ! Cogad |7
156401 5P 32400 s wna 0 Redk Cebmn § Members Formations
. CGR 1540 0 RHOB 30 Parent
|
Click on the “Select Log Curve” .
Button to display the possible
porosity curves that can be
represented with the Porosity -
color schema plot track.
&
| ’ |
’ NPHI Neutron porosity J
“ o.o‘ ” o,ak 2 ‘\Q\fx‘r
| o | specimeune |[cme | w_ | A
To Display the “Resistivity &
.| > Porosity Image Track “ Dialog
left click in the color schema
Porosity Plot Track, either the
linear or the non-linear (see
A the hand position).
S -
E
WELLINGTON KGS 132 (S-191. 289 T: IS R: W : 32
Retwnce Lithe- Denty Rheraan Urasa Stratigraphic Units
el e = =
146421 5P 340 I3 Net . Redk Coaran Members Formations
sl s S
® DPHI- Densty porosty, e :
© NPHI - Neutron porosty Ll
2| =
) SPHI - Sonic porosty
| :
Click on “DPHI-Density porosity”
radio button to change the porosity }
curve used to compute the color 200 |
schema colorlith tracks. Then select %
close to close the dialog.
& = R ., S- 5 )
el S
i DPHI Density porosity %&:&’“{g&‘\g I
| o | o
Select Log Curve. Cancel ‘ —21
Select the Ok button to change the
curve used in building the colorlith ¥
tracks. |5 2
: . i o &
The linear & non-linear colorlith ] ﬁ 3 i
tracks are changed to represent the & (
Density Porosity curve. l %é R




'WELLINGTON KGS 1-32 (15-191-22591) T: 31S R: IW S: 32

’VDPHI ‘| Density porosity

—
(o emmemn o]

Change the Maximum value from 0.3
t0 0.2 to change the color details in

¢ GR 1Me
156521 5P 32803
1500

Lithe Dencity

-

:Il|

38
os

the linear track (left porosity colorlith |
color schema track).

Density porosity

|

02‘ l

e Isob:angcum“cumll

Select the Ok button to change the
color details in the linear track.

s

Rheras Vs Units
Coratnd
Red: Caduran Members Formations
oot
AR
' N
i
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Adding & Modifying Tops

To begin the example uses the measured section ASCII delimited text file. The
Measured_Section-Sec_24-T12S-R18E.txt File should be downloaded to your PC. As an option
the Measured_Section-Sec_24-T12S-R18E_las.las is the Log ASCII Standard (LAS) version 3.0
generated with the all the examples for this help section.

Download either the ASCII Text Files directly or the Zip files extracting the contents into a
directory. The problem with the ASCII Text Files being downloaded directly from a web page is
that the web page will alter the contents so it does not retain the basic structure and add HTML
text to the file. The preferred method if you have Zip or WinZip is to download the zip files to
your PC and extract.

Measured Section: Strata southeast of Lecompton Kansas, Douglas County, Kansas

Type ASCII Text Files

Measured | http://www.kgs.ku.edu/Gemini/Tools/documentation/Measured Section-Sec_24-T12S-R18E.txt
Section

LAS 3.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/Measured Section-Sec 24-T12S-R18E las.las

Type Zip Files

Measured | http://www.kgs.ku.edu/Gemini/Tools/documentation/Measured Section-Sec 24-T12S-R18E.zip
Section

LAS 3.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/Measured_Section-Sec_24-T12S-R18E las.zip

s s s ' €X2P1e 91| 0nly require the

Data Source ASCII Delimited File Measured
e T Messure secions Section (Measured_Section-Sec_24-
i@;; =" | T12S-R18E.txt) File to be loaded into
the Load Data Dialog. The purpose of
(,”3 " ‘:‘“I” oo e oo this e_xercise is to _show r_low t(_) enter
& % \ H @ 2 !;: data into the Stratigraphic Units (Tops)
: Panel.
Data Loaded
e Fies Presently the LAS File Viewer Plot
. assumes that the user will load some or
e sscnrien all of the data from the “Load Data”
core v Dialog and modify the data in the LAS
m —_— o ————— I File Viewer plot data entry dialogs.
© L e e s Notice that this data has Tops Data and
Geologist Report loaded into the LAS
T [ —— File Viewer Program.

To display the LAS File Viewer Plot select the “Continue” button.
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The measured section is from the Bulletin 169: Paleoecological Aspects of Kansas
Pennsylvanian and Permian Cyclothems, by Raymond C. Moore, University of Kansas,
Lawrence, Kansas, http://www.kgs.ku.edu/Publications/Bulletins/169/Moore/.

SECTION AT STOP 2 [KANSAS TURNPLXE & MILES WEST OF WEST
LAWRENCE INTERCHANCE, HW NW 3EC. 24, T. 125, I 18 E.}
[STRATA BELOW DONIPHAN SHALE MEASURED AT EXPOSURE 0.3
MILE EAST OF STOP 2)

19, Limestens {fvaca}, blaiah-gray, woathers browsn, mediam fina-

graimed, hard, massive; large fosulinlds commin, crinald
A calumnale, hrachlicpods, moderately largs ineruating algaw
{Dttenoaial, and same slame [(Myallna) . - . - ¢ - ca 0 oo o s 0,54+
T up'= Ayoca- agemblage
16, Shale and earthy Umestone {King Hilll, gray, limestones weath=
Hing Hill aring "'panky” yellow-brown, containg small irregular calolie-
filled spaces; unfosailiferous « « o v o v oa 00 00w 0= g a0 s 5
17. Shals {King Hill), gray. wenbsrs tan, clayey, lassinated . . . . 3
L&, Limestone (Deilh. vary shaly in uppesr part, bluish-geay, weaths
ere brownish, modlurm= to thin=bedded; highly foasitiferous. ., B.6
T "B"= Beil-type omemblage
15. Shale ({moen Hillh, blus=gray in upper parr, black and ffasito
Solew, with dwo thin sireaks of Beed black shale in middle;
Black whale with conodoni® - - . . . - & 2 + & 2 2 2 2 v a = 1 a 3,5
et == "H"=Heabner-type amemblage
j 14, Limestone (Bip Sarings), gray=blus, weatkaring light grawy,
fine-grained, mansive, vertical-jolnted, top surfato plane;
g albandact anall fysalinide, some brachicpeds |, , o . . . . . . 25
_ % TH= "= Tadkio-type amembloge
QuemHill | & |4y Dimestone (Big Seringel. 10s bed above but thin wavy-bedded,
prading dowmsard o limestone nodulos and shale; fosulicids
BPATEE, - . ., . b s -4 e L a s L E a4 N E L Ea oo 0,8
B Springs 12, Shale {Danighan), olive-gresn abows, blaishedrab bolew, claysy:
fonsillfarous above, unlosailiferoad BELOW » v o « + 2 ¢ u v oo v ke
== o 1t kimastesn (Spring Branchl, gray. weatherlng nearly white,
—--L fing=grainad, narthy, masnive; grlosailifereus 0.9 00 , ., , . [ )
1t, Shale {Spcing Bringhh, dark bluish, olayey, wobl laminated;
mnfaasilifacous . . - . . . - . . L - L i b . i s s a s L e s aw 8
%, Limestene (Spring Branehl, like bad 11 but aalter and irrega-
lariy bedded o ahaly, vpper sueface even unfossiliferoue. - . 2.6
¥ #, Shaln (Spring Branch), Bluish-pray, wall lamisated; upper hall
. Speing Broewdh unfansilifordus, lower hall erowded with fusullnids . . . . . - 1
1 7. Limastone (Spring Branch), light gray. soft, shaly, wealhers
breownish; crewdnd with fuscllnda & « o« + & ¢ & ¢ & s a 5 a ® l1.&
T# =T Tarkio-type osemblage
b. Lireatone {Sprimg Branch), bluish=gray., weathers rich brown,
rmedism fine-grained, hard, massive; (usulinlds scaitered
I on,; ¢rinoid columnals, few brachlopoda. . . . . . . . 5
5, Shale (Eapwakp). tan, clayey, laminited; sbuslant compresaed
brachiopsda {sspecially Chenntas, Jurcaania, Docbyia) dnd
prlocypods {Myalina, Aviewlapncton, Edmardial , o » o o » o 0,5
Karmwaka Shl g "Gia Speisar=type -unt:mbfngu
4. Coal and coaly abale (Eapwaks), black, medt . . . . . . .. ... o.&
3, Shale {Hanwaka), Blaish-gray. clayey abova ta sandy balow,. in
part erowded with wellspressrvad band plante {Cordaitos

Fpur MAlothopteris, o} &+ o o o o o s s v 1 0 a0 ra e 2,5
2, Sandstons (Hanwakal, blulsh=gray, westhers tan-brown, soft,
TOSEREEOEA . . . . - s - . o= os = i s s i 8 i k& b oE EaoEowE 1
L, Shale |{Kanwaka}, wery sandy, blulsh-gray; unfoseilifercas o+
[Secticsy measmuced by K. T, Mooree]

Paleoecological Aspects of Kansas Pennsylvanian and Permian Cyclothems, by Raymond C. Moore, “Figure 16--Typical section
of uppermost Kanwaka Shale and most of Lecompton Limestone southeast of Lecompton, Kansas, showing stratigraphic
occurrence of some ecosystems ("A," Avoca-type; "B," Beil-type; "H," Heebner-type; "S," Speiser-type; "ST," Stranger-type; "T,"
Tarkio-type)”

Some of the beds where modified to expand the implied sub-beds, i.e. Bed 16. “Limestone
(Beil), very shaly in upper part, bluish-gray ...” implies that the upper half is shaly, so 2 beds
were created to represent this one bed description. As you noticed in the text the tops are in
parenthesis within each bed description. The text file was also modified to automatically load
the tops by placing the top above the first bed to mention it, i.e. Bed 12 has Doniphan in
parenthesis; Doniphan Shale was placed just above this bed. Some generic fossils were also
added to Bed 16 to illustrate the type of Beil-type fossils and for the Heebner Shale Phosphatic
are also added to the lithology.
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Enter Horizon Data - Stratigraphic Units Panel

The Stratigraphic Units Panel allows the user to Add, Modify or Remove Stratigraphic Units.
There are two files that are used to assist in mapping Stratigraphic Units to a specific top name.

e The 2010 International Commission on Stratigraphy Stratigraphic Units and RGB color for
the Stratigraphic Units XML File (http://www.kgs.ku.edu/software/gemini/data/ISC.xml) are
used to display the tops in the Stratigraphics Plot Track by Age (RGB Color).

e The Kansas Geological Survey (KGS) Stratigraphic Succession in Kansas, edited by D.E.
Zeller, December 1968, updated 2012

(http://www.kgs.ku.edu/software/gemini/data/kansas.xml) will help map the Kansas Top
Names to Stratigraphic Units, System, Sub-System, Series, etc. and to map the top depth of
one top pick to the base depth of another top pick.

Confidence Level of the
tops selection.

Stratigraphic Unit Rank
radio buttons, defines &
sets the location of the
unit on the Stratigraphic
Unit Plot Track.

Stratigraphic Name &
Alternate Name
Add/Modify — Move
data to Table.

Clear — Clear all text
fields.

List of Stratigraphic Units
(Tops).

Sequence Stratigraphy
|| starting Depth:

Data Entry Panel: Formation Tops

Confidence:

L Excellent

Rank:

) Unknown ) Eon
Era . Super Group

) System _) Group
Subsystem (' Subgroup

O Series ® Formation
Subseries ! Member

O Stage ) Bed

Stratigraphic Mame:
Lecomplon Limestone

® Stratigraphic Units
Ending Depth:
0.0/

C on

. Depositional Environment

37.2)

Eon:
Phanerozoic
System:
Carboniferous
Series:
Upper
Stratigraphic Name is apart of,
Stage:
Virgilian
Group:
Shawnee

Formation:

Lecomplon Limestone

Era: I

Paleozoic
Subsystemn:

Pennsylvanian

ICS Chart

Super Group:
Subgroup:

1968 Kansas Chart

Alternate Name: Begin Age (Maj: End Age (Ma):
Lecompton Limestone 0.0 - 0.0 0.0 - 0.0
Add Clear
Stratigraphic Units Selected:
Top | Base | Name | Level | Eon | Era
0| 0/Avoca Limestone |Poor |Phanerozoic |Paleozoic |
0.5 0[King Hill Shale |Poor |Phanerozoic |Paleozoic |
8.5| 0|Beil Limestone |Poor |Phanerozoic |Paleozoic_ |
17.1] 0/Queen Hill Shale Poor |Phanerozoic |Paleozoic |
20.6| 0|Big Springs Limestone \Poor |Phanerozoic |Paleozoic_|
239| 0|Doniphan Shale |Poar |Phanerozoic |Paleozoic |
251 0|Spring Branch Limestona |Poor |Phanerozoic |Paleozoic
372 0/Kanwaka Shale Poar  |Phanerozoic |Paleczoic |
[ I [¥]
Modify Remove | Remaove All
L IL L l
| Cancel Help

Starting Depth & Ending
Depth of Stratigraphic
Name

International Commission
on Stratigraphic Units.
User selects the ICS Chart
button to display
Standard Units.

Stratigraphic Name
belongs to section.
Allows the user to place a
member, bed, etc. with a
formation, group, etc.

“Stratigraphic Units
Selected” Table.

Table Buttons

Modify — Modify the
Stratigraphic Units Data.
Remove — Remove
Stratigraphic Unit from
table.

Remove All — Clear all
content Units from the
table.

The KGS Stratigraphic Succession of Kansas edited by D. E. Zeller, Dec. 1968, updated 2012
(http://www.kgs.ku.edu/PRS/Ozark/TYPE LOG/Stratigraphic/index.html).
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Areurareny) | Wasiy
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auwasoap]

spezoraperdosagy

Figure: The 2010 International Commission on Stratigraphy Stratigraphic Units and RGB colors for the Stratigraphic Units.
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Add Lecompton Formation to the Stratigraphic Units List

This first example is to add a Lecompton Formation, which is part of the KGS Stratigraphic
Succession in Kansas. First place the mouse in the Stratigraphic Units Plot Track and left click
with the mouse to display the “Enter Horizon Data” Dialog with the “Stratigraphic Units” Panel.

Left mouse click on the Stratigraphic Units Plot Track to 1450

display the “Enter Horizon Data™ Dialog with the L] T
“Stratigraphic Units” Panel will be displayed with the list Members Fomatians
of tops. 1

[ JEnter Hore | (=) 53

O Sequence -
I-munom

I

 Data Entry Panet: Formation Tops

[ Confidence: T
C Good o 1 L

— | [ system: | - Subsystem: ; |
® unknown ) Eon

O

| [ Ending Depth: 1|
74])|[ 7.0

Ok © super Group ||| ™% | 1
Otan Ocom |l [ esemn
O subsystem (O Subgroup '.sn-w-cmn..,.n.,., .

O saries o s
O Subseries O Member .| -| .| |.
Ow O Bed [ Group: | [ Subgroup: ]

| [ Super Group:

- i
[

For this example all tops from Avoca Limestone to Spring Branch Limestone belongs to the
Lecompton Limestone Formation. The user can manually enter the tops with as much
information as they wish to display. If the stratigraphic unit is part of the Kansas Stratigraphic
Units List all necessary fields can be loaded by using the “1968 Kansas Chart” button to display
the list of Kansas Stratigraphic Units.
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Click on the “1968 Kansas Chart” Button to display the State Stratigraphic Units Dialog.

B
s ® ® o Scale: Rank: Stratigraphic Name:
’] o n|ﬁ — {@M Ox2 Oxs”ldemumaed {
[ B @ Display All
Stratigraphic Units |5
2] 7c] -9
Members Formations 4 3 % i-‘ £ ?
EREEE
||
|
|
|
|
I
I || ~|[Begin Bl o
[ Alternate Hame: r Age (Ma): [ End Age [Ma): 3
I 00w [ ogf||[ o0 s 0.0)
| clear !
Level Eon Erd
Poor Phanerozoic Paleozoic
Poor Phanerozoic Paleozoic
Poor Phanerozoic Paleozoic
Poor Phanerozoic Paleozoic
Poor Phanerozoic Paleozoic
l Poor _|Phanerczoic Paleozoic
Poor Phanerczoic Palaozoic
Poor Phanerozoic Paleczoic
||
Ogallada
-

Change the Scale to X5, select the “Pennsylvanian™ Scroll down to the Lecompton Limestone
radio button. Formation.
é -

Scale: Rank: Name: Rank:
{O x1 Ox2 i@ X8 i[mmmneea [Wesl Branch Shale Member/Bed
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Left mouse click on the Lecompton Limestone text to transfer all the Stratigraphic Units to the

Lecompton Limestone into the table.

orvos |~

“Stratigraphic Units” Panel on the “Enter Horizon Data” Dialog. Select the “Add” Button to move

- Units

Notice that the Lecompton Limestone is added
to the Formations Column of the Stratigraphic
Units Plot Track. Lecompton Limestone was
added to the “Stratigraphic Units Selected”
table, see the highlighted top in the table.

| [ Ending
og]| [

Eon:
[Piunsmzulc

System:

e Carboniferous

© super Group
) Group

O s o Stratigraphic Name is apart of,

-

Stage:

O ember || [Mgtan

O Bed [E2

I
|shawnee i

Formation: “

||Lewmﬂun Limestone ]

[ Begin Age (Mak | End Age (Mal:

Phanerazoic
nerozoic
Phanerozoic

Phanerazoic

Phanerozoic

[ moary || memove || momovest |

<
[Whﬂl [Mﬂwﬁs
/—u.u!' 37.2

= ' |
® Unknown
Oem [—|
o 1G5 Chart
O Subsystem
e |
O series |
© subseries [ |
O suge - Subgroup: 1
|.
1963 Kansas Chart
I
Alternate Name: [ ~ End Age (Maj:
i ——— | —— “
G = |
Top Eon
Phanerozoic Paleszoic
Phanerozoic
Paleczoic
hanerozoic Palgazoic
haneraoic Paleszoic
A NANArZoIc Paleczoic
3 Paleazoic
25. hanerzoic Paleazoic
Paleczoic
[l 1
- |
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Add Unknown Bed (SG-A Bed) to the Stratigraphic Units List

This second example is to add an unknown bed (SG-A Bed) to the Stratigraphic Units List,
which is not part of the KGS Stratigraphic Succession in Kansas. Bed 6 “Limestone (Spring
Branch), bluish gray, weathers rich Brown...” has Fusulinid fossils and implies a change in sea
level to deeper waters. This example will enter the basic information to the Depth Range text
fields, the Stratigraphic Name text filed and setting the Rank as a BED. The Stratigraphic Units
will be provided by the International Commission on Stratigraphy Dialog by selecting the “ICS
Chart” Button. The “International Stratigraphic Chart” Dialog displays the stratigraphic units as
a series of colored boxes, each stratigraphic unit is has the recommended RGB (Red-Green-Blue)
Color defined by the International Commission on Stratigraphy. The user only needs to click the
colored box to select all the stratigraphic data associated with the selected stratigraphic unit and
transfer the data back to the “Stratigraphic Units” Panel in the “Enter Horizon Data” Dialog.

(1) Add SG-A to the “Stratigraphic Name™ Text field.
(2) Select the Bed Radio Button in the Rank Panel
(3) Setthe Starting Depth to 32.2 and the Ending Depth to 37.2 for the Bed 6. Limestone Depth Range.

(4) Click on the “ICS Chart” Button to display the International Stratigraphic Chart Dialog.

< | International

NO3

I

| (5)Left mouse click in the Upper Series Color Box under the
| Pennsylvanian System to transfer the Upper Pennsylvanian
 Stratigraphic Units Data to the “Stratigraphic Units” Panel on

—m| 5D
O sequence . Unats. . Serles w Series w
Starting Depth: ) “Ending Depth: ) i g g i
— 323 — 372
Dita Eritry Pamek Farmation Tops Habssene: Lopingian
Confidence: [~ on
O incenent [ Eon: Era Pleistocene
Good o
= = Pliscene
Rankc Syaem: Subsystem: g
- Unknewen - Eom
Seres: {M Miscene. Upper 5
e G [__crom ]
System ! Group Oligacene Biddle
Subsystem ) Subgroup s:m"p"‘ Suvelsewiot -
age: uper Groups
D Series ) Formation r Eeerme =
O subseries ) Member .
e 5 Bea g 2); Grou: Subgroup: Upper
Formation: e,
Stratigraphic Name: 1}
SG-A C—L
Alternate Name: Begin Age (Maj: End Age (Ma): Thger
4 -
Add l Ciear Middle
Stratigraphic Units Selocted:
Top | Base Name | Level Eon Era Lower
o 0Avoca Limestone |Pocr  |Phanerazoic |Paleazsic |
[ 37 2 Lecompton Limestone |Poor__ |Phanerazolc |Paleozoic
05 OKing Hill Shale |Poor  |Phandrazoic (Paleazsic |
) 0/Bed Limestone |Poor  |Phanerozoic |Paleazoic
171 0/Queen Hill Shale \Pacr  |Phanerazoic |Palozoic
206 0/Big Springs Limestong |Pocr_|Phanerazoic |Paleozoic |
239 0/Doniphan Shale |Poor___|Phanerozoic |Paleozoic
251] 0/Speing Branch Limestone |Poet |Phanerazoic |Pateazeic || |
L F 0 Kanwaka Shale |Poor  |Phanerazoic |Paleazoic —
[] 1 0
| Modty || Remeve || Remove All
Cancel Help

. the “Enter Horizon Data™ Dialog.
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® stratigraphic Units © Depositional Environment
_ =
| 32.2\| |l 3?4
c on Notice that the Stratigraphic
::nnmnlc ::amoic | Units Data from the ICS
[ ‘ sevmmer ‘ Chart is transferred to the
e “International Commission on
Srpsn icscnart Stratigraphy” Panel.
e Name is apart of, e croum
g o g;“ il il | | Now Select the “Add” Button
Csoge @ Bea (&= | Sueaross: | | totransfer the Stratigraphic
Lm"%l | I UnitsData for the SG-A Bed
[ rwsxamssscran | « . . .
E'::mmm Il 100 o e to the “Stratigraphic Units
Selected” Table.

[Alternate Name: [ Begin Age (Ma): [ End Age (Ma):
J

[ | e | |

[sG-2 [ o |
Add

Clear

Top Base | Name Level Eon Ed
Limestone Poor Phanerozoic aleozoic

37.2)Lecompton L Poor Phanerozoic Paleozoic

0/King Hill Shale Poor Phanerozoic Paleozoic

0|Beil Limestone Poor Phanerozoic Paleozoic

17 0/Queen Hill Shale Poor Phanerozoic Paleczoic

20.6 0Big Springs Limestone Poor Phanerozoic Paleozoic

23 0/Doniphan Shale Poor Phanerozoic Paleczoic

25. 0/Spring Branch Limestone Poor Phanerozoic Paleozoic

7.2 0 Kanwaka Shale Poor |Phanerozoic Paleazoic

4] ] 1 [»
| modity || Remove || Removesn |

Notice that the SG-A Bed is added to the
Members Column of the Stratigraphic Units
Plot Track. SG-A Bed was added to the
“Stratigraphic Units Selected” table, see the
highlighted top in the table.

I I——
: w—'wmn-ﬁ T Emd Age (Ma):
I« T «
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Modify data for the Kanwaka Shale Formation in the Stratigraphic Units List

This third example is to modify the Kanwaka Shale Formation Data to include an ending depth

and to add some other missing terms.

Highlight the Kanwaka Shale, select the “Modify™
Button.

® Stratigraphic Units O Depositional Environment
| © Ending Depth: 1
322 37.2|
r Data Entry Panel: Formation Tops
[ Confidence: [ International Commission on Stratigraphy
) Exceient L] o | [ Ere
 Goed o 11
CRaniks || [ System: | [ Subsystem:
® unknown ) Eon L i |
-~ Series: 1
S entnd [ [ wsown |
O system ) Growp | ' €5 Chan
- © Stratigraphic Name is apart of,
© Subsystem ) Subgroup i ) e
O series QO
O Subseries ) Member | 1
© stage < Bed [ Group: 11 Subgroups:
| Il _
| Formation: 1 1
[ Stratigraphic Name: 1 | 968 Kansas Chart
r Alternate Hame: . Begin Age (Ma)k | [ End Age (Ma):
l I | w [ | s ]
[ Add | Clear |
© Stratigraphic Units Selected:
Top Base Name | Level | Eon | Era
0 O Avoca Limestong Paar Phanefozoic Paleozoic
0 37.2 Lecompton Limestone Foor Phanerozoic Faleozoic
0.5 0 King Hill Shale Poar Phanerozoic Paleozoic
8.5 0 Beil Limestone
171 0/Queen Hill Shale
.6 Big Springs Limestone
a9 Doniphan Shale Paleozoic
1 Sipfing Branch Limestons Palatzoic
322 37.256-A |Poor|Pr Paleczoic
2 0[Kanwaka Shale |Poor  |Phanerczoic Paleczoic
1] B I [»
I Modify ]| Remaove | | Remave All |
e

Notice the Stratigraphic Units Data are loaded into
the Stratigraphic Units Panel Fields.

() sequence Stratigraphy ® Stratigraphic Units (' Depositional Environment.
- Starting Depth: | [ Ending Depth: =
ar2||| 00|
1 Data Entry Panel: Formation Tops
Confidence: on
O excanent L] Eon: |[Er=
Q6 o Phangfozoic || Paleczoic
— . :’ﬂ:ﬂt 1M Sulnnlum.:
arboniferous Pennsylvanian
O Unknown ) Eon . | i
~ ~ " Series:
) Era ) Supar Group
Upper ICS Chart |
) System L Group = |
i O sul [ Stratigraphic Mame is apart of,
- Sebsysiem SRR stage: | [ Super Group:
) series ® Farmation
© subseries O Member Ivrgaian ]
O st O Bed Group: 11 Subgroup:
|.3hawnee ] | 1
R | 1968 Kansas Chart [
 Stratigraphic Name: 1 4
[Kanwskasnale | |[KawskaShale |
Alternate Name: i Begin Age (Ma): | 7 End Age (Ma):

14l 00| - 0.0]||[ 00 e | 0.0|
| Modity I Chear |
[ Stratigraphic Units Selectec: = =

Top Base | Name Level Eon Eral
0 0Avoca Limestone Poor  |Phanerozoic Paleozoic
] 37.2 Lecompton Limestone Poor__|Phanerozoic |Paleczoic
0/King Hill Shale Poor Phanerozoic Paleozoic
0[Beil Limestong Poor _ |Phanerozaic Paleozoic
0/Queen Hill Shale Poor Phanerozoic Paleozoic
0/Big Springs Limestone Poor  |Phanerozoic Paleozoic
239 0[Deniphan Shale [Poor___|Phanerazoic [Paleczoic
251 0/Spring Branch Limestone Poor Phanerozoic Paleozoic
22 3T 25G-4 Poot Phanerozaic Paleozoic
w2z 0/Kanwaka Shale Poor__ |Phanerozoic |Paleczoic
4 ] | [»
| Maodify | Remave | Remave All |
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.. Change the Ending Depth to
45.0,which is the ending

® Stratigraphic Units () Depositional Environment

: |  Ending Depth: !
| G| — =0 || depth of the measured
 Data Entry Panel: Formation Tops. : o Sections.
Eon: Era:
O Good TPnanmunic l [Palonmic l
_ U] systoms: Change the Confidence from
e Carboniferous | | Pennsylvanian | H H :
O unknown O Eon o Poorto Fair. This will appear
g:'.m 8:‘::;““"‘“ [Uw« 1cs Chart | | inthe Level column of the
o o ST e — “Stratigraphic Units Selected”
i r
Oseries @® - | P |l Table
O subseries  (} Member IM‘ If [ 0| -
© stage © Bed [ 1T |
awnee
[sn I | | Add Kanwaka Shale to the
[[rormasion | sssswmssscren | “Alternate Name” text field.
[Kanwa!ea Shale || “%
“Alternate Name: - 1 | Begin Age (Ma):- | End Age (Ma): - .
Kanwaka Shale e | 00 - 0.0 00| +- 0.0 Now Select the “Modify”
Kanwakashale 4— ||| oq 00|l oo 09
Modity Clear Button to save the changes
Top | Base | — o — =4 | and modify the contents of
0 Avoca Limest P Ph i Paleczoic o e
572 ocompion Limesions oor pnaneromme P || t1€ “Kanwaka Shale
0. 0/King Hill Shale Poor _|Phanerazoic Palzazoic : ; P
. 0 Beil Limestone Poor Phanerozoic Paleozoic Strangraphlc UllltS m the
17. 0 Queen Hill Shale Poor Phanerozoic Paleczoic : : :
20, 0 Big Springs Limestone Poor Phanarozoic Paleozoic “Stl'atlgl'aphlc UllltS Se]-ectc{i”
239 0Doniphan Shale Poor |Phanerazoic Palzazoic tabl
251 0 Spring Branch Limestong Poor Phanerozoic Paleozoic c.
322 3725GA Poor |Phanerozoic Palzazoic
372 0 Kanwaka Shale Poor__ |Phanerozoic  Paleczoic
| ] I [»
[ Modify || Remove ” Remove Al ]
=

Notice that the Kanwaka Shale Formation has
been modified to extend the ending depth to
45.0°. This also extends the Upper
Pennsylvanian Color all the way down to the
end of the measured section.

1963 Kansas Chart

[ woary || semore || nemovesn |

[coon ][ e ]




Quick Plot Buttons — Plot Track Type

e Default
Plot Track Type ] Brine
i) Default _) Log/Colorlith 7 Core
i) Log Only _ Georeport ] images
Log Data Type
(@ LitholPHI _) Resistivity () Sonic

) Spectral GR ) Gamma Ray (' Misc

Digital LAS File Curve Data

* Lithology — Gamma Ray

* LAS — Reference —GR, SP, CAL, Logs

* Colorlith — Porosity Imager

* Colorlith — Porosity Imager Nonlinear

* LAS — Litho-Density — NPHI, RHOB, PE Logs

* Colorlith — Rhoma-Umaa Track

* Lithology — Rhomaa-Umaa Track
* Thin Porosity Track

Horizons

* Horizons — Stratigraphic Units
Rock Data

* Data — Core Density & Porosity
* Data — Whole Core Permeability
* Data — Saturation

* Color — Rock RGB Values

* Lithology — Measured Sections

* Sedimentary Structures

* Fossils

* Porosity Track

* Porosity Type

* Description
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Quick Plot Buttons — Plot Track Type

e Log/Colorlith

(® Litho/PHI () Resistivity ) Sonic
) SpectralGR ) Gamma Ray _' Misc

- Plot Track Type [] Brine Digital LAS File Curve Data

) Default ® Log/Coloriith | — *Lithology — Gamma Ray

2 Log Only 0 Georeport []images +LAS — Reference — GR, SP, CAL, Logs
~Log Data Type * Colorlith — Porosity Imager

+ Colorlith — Porosity Imager Nonlinear
+LAS — Litho-Density — NPHI, RHOB, PE Logs
* Colorlith — Rhoma-Umaa Track

+Lithology — Rhomaa-Umaa Track
+Thin Porosity Track

Horizons

+*Horizons — Stratigraphic Units

WELLINGTON KGS 1-32 (15-191-22591) T: 318 R: 1% S: 32
Latitude: 37.3153 Longitude: -97.4424 Elevation (GL): 1259.0 Depth: $251.0

Stratigraphic Units

Depth Reference s8] 8 Litho-Density
Eue GR 15w§= gl PE 200 g
5156.521 sp 23503 (A CEA CEY 2 NPHL 01|k
g—,g 0 CGR 1500 0 RHOB 30 g
3500 %P0 tal 12w A DFHI 01
= j -
=
= .
==
3000 | s = ==
=
|

b,

T

TR

|

A
| \.~”M'P’|"| e A

[l
1

e

IE

Shaly
Limesione Carhonate Dalomite  Delomite  Gypsum  Anhydrite
e

Ennsgeonsl 8 s

)
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Quick Plot Buttons — Plot Track Type

e Log Only
" Plot Track Type ] Brine Digital LAS File Curve Data
() Default ) Log/Colorlith ] Core * LAS — Reference — GR, SP, CAL, Logs
® Log Only ) Georeport ar——— . LAS — Litho-Density — NPHI, RHOB, PE Logs
- Lag Data Type Horizons
@ LithoPHl O Resistivity () Sonic * Horizons — Stratigraphic Units
) Spectral GR (' Gamma Ray ' Misc

WELLINGTON KGS 1-32 (15-191-22591) T: 315 R: 1W S: 32
Latitude: 37.3153 Longitude: -97.4424 Flevation (GL): 1259.0 Depth: 5251.0
Reference Litho-Density Stratigraphic Units

o GE 150000
156 511 5P -33.503 0.3
o CGR 150020

3500 o0 CAL 1Z0p3
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Quick Plot Buttons — Plot Track Type

o Georeport

Q

o

®
o

r Plot Track Type

Default
Log Only

Log Data Type

Litho/PHI

Spectral GR

) LogiColorlith
® Georeport

[ ] Brine
[ ]Core
[ ] Images

() Resistivity (' Sonic
) Gamma Ray ) Misc

Horizons

* Horizons — Stratigraphic Units
Rock Data

* Color — Rock RGB Values

* Lithology — Measured Sections
* Sedimentary Structures

* Fossils

* Porosity Track

* Porosity Type

* Description

WELLINGTON KGS 1-32 (15-191-22591) T: 315 R: 1W 5: 32
Latitude: 37.3153 Longitude: -97.4424 Flevation (GL): 1259.0 Depth: 5251.0

Depth Stratigraphic Uniis

Members

Formations

|
s

8756 3993 SGYB 1 va dark
e H HE

3933 4n14 5Y2f1 011\1: black
= dol

Same bioturbation poorly
208 4223 5TR4/1 brownish gray

.| 4223 4224 WE wvery light gray
e 4235.3 42394 SYE4/1 browndish
b 4235.5 1245 2 SYBA/L browmdsh
4255.6 4262, 2 SY6/1 light
4268 3 42705 SYA/1 1dght
M 4277.5 4281 5YR4/1 brovmdish
mARANE =4

Rodk Lifhelogy el & Remarks Primary Rock Lithology
Calor Reck Cohonn =2 g = g
B | ERE = Clay, Claysione
i Shale
31| o e
3 3504 Cherokes §ilt, Siltstone
3515 3526 Sh and, Sands
3 .. R R a Sand, Sandstone
= SE330 7500 Cowe L LOWEZR FT. Breccia
e .
= 3554.7 3555 grayish black N2 Seee Limestone Bracei
3563.1 3563.5 medium dark groy | Frosro e Flone Lreccia
3573 3575.5 medium daxk ; ;
=== 224 2240 & MAE et o gYay Dolomite Breccia
3530 35332 ducky yallow green
— 35933 3602 bro: v, v " Chert
- 3507 3000 1 oitve iack T ST o
3615.3 3620.4 SGYS/2_dusk i
_ 3835.5 3847 gzayis{\ iam T2 Limestone
3637.2 3637.4 dusky yallow s
= S R -
. grayich blac
—® 36621 3562 s pellew Wackestone
1858 388 4o 651
yellowish browm Packstone
M 3695 ¢ 3709 10YRE/2 pals Crainsione
3709 3722.6 ST4/1 olive gray
® 3TI2E 3740 2 STRL olive gray Dolomite
Lime Ruadsfone biskurbate
3740.2 3740.5 5Y4/1 nl:u.le gray Delomite Mudsione
Delomite Wackestone
Dolomite Packstone
@ 3795.3 3798 ST4/1 olive gray e
3505.5 3815 ST4/1 oliwe gray ; Dolomiie
3815 3044 ST/L olive gra ; :
miderhiely Argilinesons silty
Taninatzd’ afndant. dark
Z34d 3840 ST4/1 olive gray Seco: Rock Litholozy
e 3456 3969 5T4/1 dark gray delo ?
3363 3373 ST4/1 dark guay dele
& i 3§31 3881.4 SYS/L N * cous, clay
. gray
L = 3905.5 3306 W4 medium dark Shaly, shale
3313.8 33142 N2 grayich Black " .
39200F 382008 M2 h Elack Silty, Silt
¥ 2557503800 G L TR vt 1
2 3936.7 3942.2 siltstome darker Sandy, sand
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chal amitia tight areund Carhonaceous, Carbonized
® 4014 4027.5 10¥3/1 very dark - :
Pyritic, ite
4027.5 4028 dolemitic + BT
4041 4047 5T4/1 o}xve gray oolitic
L 045,53 305005 5vE/1 olive gray
O] 4053 6 4059 7 5Y2/1 oliwe fossiliferous
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40996 41003 W5 medi halkey
3iia 3 37083 HE Medam grar o C
& . 4117.7 41235 S¥S/1 yellowish | T T Calcareous
* | qEe e W e | T
: +ITow 2] -
& $HE1 4T HEl - Dolomitic
5 e ;
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4179.3 4203 STR&/1 browidsh Halife: hals
grgy psloidal | 201£ graanstene & . Tous, salt, ite
packsione A o
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Quick Plot Buttons — Log Data Type

e Litho/Phi
- Plot Track Type [] Brine Digital LAS File Curve Data
) Default ® Log/Coloriith | — *Lithology — Gamma Ray
2 Log Only 0 Georeport []images +LAS — Reference — GR, SP, CAL, Logs
~Log Data Type * Colorlith — Porosity Imager
@ Litho/PHI () Resistivity () Sonic + Colorlith — Porosity Imager Nonlinear
O Spectral GR () Gamma Ray (' Misc * LAS — Litho-Density — NPHI, RHOB, PE Logs

+Colorlith — Rhoma-Umaa Track
+Lithology — Rhomaa-Umaa Track
+Thin Porosity Track

Horizons

+*Horizons — Stratigraphic Units

WELLINGTON KGS 1-32 (15-191-22591) T: 318 R: 1% S: 32
Latitude: 37.3153 Longitude: -97.4424 Elevation (GL): 1259.0 Depth: $251.0

Depth Reference sl e Litho-Densidy Rhomas-Uras - Stratigraphic Units
Edo GR 15w§= gl PE zn.ng nza
B sos sp asse B SBE s NPHI 018 5» g
E"g ¢ CGR 1500 v RHOB X g g 3
3500 %P0 tal 12w HIEAR DPHI 01
= j -
=
= =
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Quick Plot Buttons — Log Data Type

e Resistivity

r Plot Track Type ] Brine
) Default ® Log/Colorlith ] Core
) Log Only () Georeport ] haages
Log Data Type :

O Litho/PHI @ Resistivity () Sonic
i) Spectral GR () Gamma Ray ' Misc

WELLINGTON EGS 1-32 (15-191-22591) T: 315 R: 1W 8: 32
Latitude: 37.3153 Longitude: -97.4424 Elevation (GL): 1259.0 Depih: 5251.0

Digital LAS File Curve Data

* Lithology — Gamma Ray

* LAS — Reference — GR, SP, CAL, Logs

* Colorlith — Resistivity Imager

* Colorlith — Resistivity Imager Nonlinear
* LAS — Micro Resistivity Logs

Horizons

* Horizons — Stratigraphic Units

ep

Stratigraphic Uniis

Referance 2 2 Moo Resistivity
L] GR 1500 : :§ 1 MNOR 1000.0
156521 SP -33.503 (& O = ) MINV 1000.0
m L1 CGR 1500 E ;
3500 =4 L] CAL 130
= ? L
=
= o
= il
| 2= L
3600 | = —
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Quick Plot Buttons — Log Data Type

e Sonic
r Plot Track Type D Brine
() Default ® Log/Colorlith ] Core
] Log Only ] Georeport []images
r Log Data Type
) Litho/PHI () Resistivity ® Sonic
(O |spectral GR () GammaRay () Misc

WELLINGTON KGS 1-32 (15-191-22591) T: 315 R: 1W 5: 32

Digital LAS File Curve Data

* Lithology — Gamma Ray

= LAS — Reference — GR, 5P, CAL, Logs
* Colorlith — Porosity Imager

* Colorlith — Porosity Imager Nonlinear
= LAS — Sonic — SPHI, DT Logs

= Colorlith — Rhomaa-DT Track

* Lithology — Rhomaa-DTmaa Track

= Thin Porosity Track

Horizons

* Horizons — Stratigraphic Units

Lajitude: 37.3153 Longitude: -97.4424 Flevation (GL): 1259.0 Depth; 5251.0
Depth I

Reference Somic
: L] GR 1500 : :g 3 SPHI a1
glﬁﬁsll SP 33503 ol B4 0 nT ELR -]
ZREC CCR 1800 1k 2
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Quick Plot Buttons — Log Data Type

e Spectral GR

r Plot Track Type [] Brine Digital LAS File Curve Data
) Default ® Log/Colorlith | - o * Lithology — Gamma Ray
' Log Only ) Georeport [ s * LAS — Reference — GR, SP, CAL, Logs
- Log Data Type * Colorlith — Th/U — Th/K Track
) LitholPHI () Resistivity () Sonic * Colorlith — Hall K-Th-U (RGB) Track
® SpectralGR (' Gamma Ray ) Misc * LAS — Spectral Gamma Ray— Th, U, K Logs
* LAS — Spectral Gamma Ray Ratios
Horizons

* Horizons — Stratigraphic Units

WELLINGTON KGS 1-32 (15-191-22591) T: 315 R: 1W S: 32

Latitude: 37.3153 Longitude: -97.4424 Flevation (GL): 1259.0 Depth: 5251.0
ep Reference g ] Special GR Speriral CR Ratic Stratigraphic Units
X GR 15002 51 ap0 URAN 40001 ThU 1000
156521 S -33.503 g gl=ghee POTA 5001  TWK 1000 E
FHp0  COR 1800 E 100 THOR 200 E
3s0p |5 f0_ caL 120 5
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Quick Plot Buttons — Log Data Type

e Gamma Ray

~Plot Track Type ] Brine Digital LAS File Curve Data
) Default ® Log/Colorlith ] Core *Lithology — Gamma Ray
) Log Only ) Georeport [J images * LAS — Reference — GR, SP, CAL, Logs
Log Data Type Horizons
O LithoPHI () Resistivity () Sonic *Horizons — Stratigraphic Units
() Spectral GR % Gamma Ray (' Misc

WELLINGTON KGS 132 (15-191-22591) T: 318 B: 1W §: 32
Latitude: 37.3153 Longitude: -97.4424 Elevation (GL): 1259.0 Depth: 52510
ep g Reference Stratigraphic Units

[} CR 1500
156521 SP -33.503 Members Formations
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