PROFILE Java Applet
by John R. Victorine

Introduction

The Profile 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, Brine 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.

To access Profile go to http://www.kgs.ku.edu/stratigraphic/PROFILE/. 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
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g More Information

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 Profile Session and writes a LAS 3.0 File to your PC to save your Profile 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 Profile "Enter" Panel illustrated below,

Enter


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

Click the "Profile 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 Profile Applet.

|| Load Data
Data Source
Data Source Panel KGSData [ KGS (Database & Server)
Load existing well Vel Data Brine Data Load data from Kansas
data.Usercan § arine Geological Survey
load from [oota Dot (KGS) Databaseand

multiple sources. Server.

PC Data PC (ASCH Data Files)
/\ Ver2.0&3.0 Tops CSV Brine Data CSV Rock Data CSV Geologist Report

LS File Tops Rock L Load ASCII Delimited

| Data Brine Data T .

b [17 ] i Data ° ) Data Files from PC.
] ;

Lot

Data Loaded
Data LoadEd Pane' Data Source Filenames:
Positive feedback to Log ASCHl Standard (LAS) Files:

. 1: Wellington-KG5-1-32.las
user to verify what .. . .
: Displays the filename
source data was 3: Ffiles loaded
. . offiles loaded.

loaded and location PCASCII Files:

Topa CSV: Welington-KGS-1-32_Tops.csv Core CSV: Welington-KGS-1-32_Core_Data.csv
ofthe source. Envi ronment Brine CSV: Welinglon-KG5-1-32_Brine.csv

Genera CSV: Geo-Report: Welinglon-KGS-1-32_geo.tet

Data Typa 3.0 LAS Csv kos Data Type 3.0 LAS CSV KGS Showthe source of

Log Data evi....YES ......., Bock Measured Data vooveooooms .Ml the data and type.

Parforations RO ....... _______Rn:h'hnagcn HO ... . ... ...

Teps Data vES GCeslegist Repert vES

Sequence Stratigraphy WO ................ Drine Data e ei. ... ¥ES ...
Dialog Buttons: Depositional Envivonment o . Bio-Stratigraphy W
Continue —Build

. Profile Plot Presentation: - B

Profile Plot Profile Plot Presentation
Clearf Clear |Oaded ® All Plot Tracks ) LAS Log Data () Horizon Data ) Rock Data / Geologist Report Data D|a|0gsh0wsthe defa ult
datafromthis dialog. Continue | Clear ] Exit ] Profile Plot Presentation

Data Source Panel

The Data Source Panel provides two methods of importing data into the Profile 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

~ Kansas Well Data
ﬁkll This button allows the user to access well data stored in the Kansas database & Server. LAS ASCII Standard (LAS) version 2.0 Files & Core
pata | Images JPEG Files (Boxes, Core Slab, Thin Sections) Database Data: Perforations Depth Data, Formation Tops (Stratigraphic Units), Measured
Core Data

grine | Kansas Brine Sample Data
pata| This button will allow the user to download concentration of the brine sample data from Kansas Wells.

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

PC ASCII Delimited Data Files

I;ALF:I\S Log ASCII Standard (LAS) File Read
[ ,:: This version will read up to 3 Log ASCII Standard (LAS) Files, versions 2.0 & 3.0. This read process does not necessarily distinguish between
Y]  the twoversions. The LAS Java Read classes follow the rules set up by the Canadian Well Logging Society for both versions.
Tops Tops CSV [comma separated values) ASCII File Read

Gmﬁ This version will allow the user to map a comma delimited ASCII file data columns to the tops data variables in the Profile Web Application.

Brine Data CSV [comma separated values) ASCII File Read
pata| This button will allow the user to map a comma delimited ASCII file data columns to the brine data variables in the Profile Web Application.

Measured Core CSV [comma separated values) ASCII File Read
This version will allow the user to map a comma delimited ASCII file data columns to the measured core data variables in the Profile Web
Application.

Geologist Report delimited ASCII File Read
This version will allow the user to read & parse a delimited geologist report ASCII 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, Core Data and Brine 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 and Core Image
Files as Joint Photographic Experts Group (JPEG) images as well as Tagged Image File Format
(TIFF) images. 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, Perforation Data and Core
JPEG Image Files. 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

Well Data Brine Data Measured Sections
% " Brine =L
e
Data
FAData ? e
PC Data PC (ASCII Data Files)

Ver 2.0 & 3.0 Tops CSV Brine Data CSV Rock Data C5V Geologist Report
LAS File Tops & N
Sl Data | Brine LT @'

? Data iz ‘
b E

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 Well Data in KGS Database Search By:

Search for Data in Kansas Geological Survey Datab - *API-Number — The user can search the KGS Database
Search By: for well data by API-Number. The Format for the APl is

) API-Number @) Lease name () Township Range Section SS-CCC-99999 where

Enter Lease (Drop Well Number, Not Case Sensitive): * 55 —Two Digit State Code
Newby * 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. “Newby”, which will look for
all wells with the phrase “Newby” in the lease name.
* Township-Range-Section — Search for a list of Wells

|  List of Oil & Gas Wells:

LTCII APIl-Number | Well Name Operator
LT__[15-067-20128 |Newby Gas Unit'C’'2 Amoco Production Co. |~ o
_T__|15-151-21404 |Newby 'B" 1-10 Texas Energies, Inc. | —| by a specific area.
_T__|15-151-20673 |Newby 1-14 Texas Energies, Inc. | |

_T__|15-189-20067 |NEWBY 2-34 MESAPET

1L

_T__|15-189-20962 |NEWBY 3-34 MESA OPERATING
LTCI[15-189-22225  |Newby 2-28R Pioneer Natural Resou  List of Kansas wells that match the search criteria
T__|15-189-20373 |J.T. NEWBY Gas Unit2 TEXACO INC
____|15-125-30191  INEWBY TRUST D’ 4-6 Dart Cherokee Basin O
_____|15-205-20826 |ORLAND MEWBY 1 M & O OIL COMPANY
____|15-205-20894 M & O (MORRIS?) (NEWBY?) 7 TWIN |M & O QIL COMPANY
_T__|15-155-02712 |NEWBY 2 EL DORADO REFINING |

41 I | | ' Load Well Data Buttons
(Cosdiars: , } * LAS File Data — Load Log ASCII Standard (LAS) Files

| LASFile Data Top Picks Core Images | * Tops Picks — Load Formation Tops Picks
* Core Data — Load Measured Core Data
* Core Images — Load Core Image File Data

NOTE: 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, Perforation Data and Core

JPEG Image Files.

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:
® APl-Number ) Lease name i Township Range Section
Enter APl-Humber :

15-189-22225

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, i.e. “%Newby%”.

Search By:
i) API-Number i Leaze name i_) Township Range Section
Enter Leazse (Drop Well Number, Not Cazse 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 () Township Range Section
Section: Township: Range:

[ dl[ mow  @s|| @ew o

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 (=

r earch for Data in Kansas Geological Survey Database:

~ Search By:

{:} API-Number @ Lease name

i Township Range Section

"Enter Leaze (Drop Well Number, Not Case Sensitive):

Mewby
Search
r List of Qil & Gas Wells:
LTCl|  API-Mumber Well Mame Cperator
LT __15-067-20128 |MNewby Gas Unit'C' 2 Amoco Production Co, [
T |15-151-21404  [Newby "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_ |15-189-20862 |MEWBY 3-34 MESA OPERATIMNG
LTCI 15-189-22225 |Mewby 2-Z8R Fioneer Matural Resou
_T_ |[15-189-20373 |J. T. NEWBY Gas Unit 2 TEXACO IMC
15-125-30191  |NEWBY TRUST D" 4-6 Dart Cherokee Basin O
15-2058-20826 |ORLAMD MEWBY 1 M & O OIL COMPANY
15-205-20894 |M & O (MORRIS?) (NEWBY?) 7 TWIN (M & O OIL COMPANY

T__|[15-155-02712

NEWBY 2

EL DORADO REFIMIMNG &

q] I

| ¥

LAS File Data

" Load Data:

Top Picks Core Data

Core Images

Cloze

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 Profile 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 Mormal Resistivity MINY OHM-M  : 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 Profile 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
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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.
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Load KGS Well Data — Core Images

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 Images” Button will display the “Core Images
List” Dialog with available Core Images grouped by the type of core images.

Image Types Examples:

Core Boxes

User can filter the core
image table Yes/No Column
by turning the group Yes
Button on or off.

Core Images List

View

Start

1

End

|

=)

List of Core Images by depth range and image type. The user can
Filter by Image Type:  selectto add an image or not (Yes/No Column) and to view the
thumb nail image with the (View Column).

Core Image Type

|

Core Slabs No View
Yes View

Yes View

Yes View

R View

View

View

Thumb nail Image of the
core image displayed when
“View” Button is selected.

The purpose of this dialog will allow the user to filter the type of data that will appear in the

2810.0
2810.5
2817.5
2820.0
2823.5
2829.0
2830.0
2830.0
2835.0

Lt

[ 1
Ok [ Close

2820.0
2811.0
2818.0
2830.0
2824.0
2829.5
2840.0
2840.0
28355
28355

IMAGE: CORE
IMAGE: THIN SECTION
IMAGE: THIN SECTION

IMAGE: CORE
IMAGE: THIN SECTION

IMAGE: SLAB

IMAGE: CORE

IMAGE: CORE

IMAGE: SLAB

IMAGE: SLAB

Profile Web App. The “Filter by Image Type” Panel will turn the Yes/No Column for the Core
Image Table by Type. Generally all the images would be included into the Profile Web App so
the user would select “Ok” Button to retrieve the Core Image File Information List downloaded

to the Profile Web App.
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As an example of eliminating the Core Boxes from the images that will be imported into the
Profile Web App. The user would go to the “Filter by Image Type” panel to toggle the Core
Boxes button from Yes to No.

£ | Core Images Li

Filter by Image Type:

Yes| Core Boxes
~__ [j——. | Yes/No View Start End Core Image Type
Yes View 2810.0 2820.0 IMAGE: CORE
‘ Yes| Core Thin Sections|| ¢ View 2810.5 2811.0 IMAGE: THIN SECTION
Yes View 28175 2818.0 IMAGE: THIN SECTION
Yes View 2820.0 2830.0 IMAGE: CORE
I Yes View 28235 2824.0 IMAGE: THIN SECTION
I Yes View 2829.0 28295 IMAGE: SLAB
. Yes View 2830.0 2840.0 IMAGE: CORE
Yes View 2830.0 2840.0 IMAGE: CORE
Yes View 2836.0 2836.5 IMAGE: SLAB
Yes View 2835.0 28355 IMAGE: SLAB i
| Ok ‘ | Close |

Click the Yes Toggle Button next to the Core Boxes Image Type and notice the Yes/No Column
in the Core List Table, that all the “Image: CORE” rows are toggled to No.

Core Images List

Filter by Image Type:

Core Boxes

==

[

e

2

B oo stane Yes/No View Start End Core Image Type
No View 2810.0 28200 IMAGE: CORE

Yes| Core Thin Sections)| v s View 2810.5 2811.0 IMAGE: THIN SECTION
28175 2818.0 IMAGE: THIN SECTION
28200 2830.0 IMAGE: CORE
28235 2824.0 IMAGE: THIN SECTION
2829.0 2829.5 IMAGE: SLAB
2830.0 2840.0 IMAGE: CORE
2830.0 2840.0 IMAGE: CORE
2835.0 28355 IMAGE: SLAB
2835.0 2835.5 IMAGE: SLAB I

‘ Ok ‘ ‘ Close ‘

|
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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 Profile 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, Core Images and the Geologist Report
Data Type have been downloaded from KGS.

Dﬂt.;l - l—Jnl 2.8 ||

rData Source
KGS Data [ KGS (Database & Server)
Well Data Brine Data Measured Sections

i éﬂrine @
e Data izl
\_rData

PC Data r PC [ASCI Data Files)
Ver 2.0 & 3.0 Tops CSV Brine Data C8V Rock Data CSV Geologist Report

LAS File Tops Rock

ﬁ' & %" Data I éﬂrine Data

Data !
112 T
rData Loaded
r Data Source Filenames:

- Log ASCII Standard (LAS) Files:
|| |1: (1022012442138

2:

| 3

rPC ASCII Files:

Topa CSV: Core CEV:

Environment: Brine C5V:

Genera CS5V: Geo—-Report:
‘ Data Type 3.0 LAS csv Kgs Data Type 3.0 LAS CSV KGS

Log Data vgg FRock Measured Data =~~~ YES
| Perforationa vgg Rock Imagqes VES

Tops Data vgg GCeologist Report vES
| Sequence Stratigraphy HO oo o Brine Data HO oo
| Depositional Enviremment g Bico-Stratigraphy HO ..
rProfile Plot Presentation:

@ A1l Plot Tracks () LAS Log Data () Horizon Data () Rock Data () Geologist Report Data

‘ Continue | | Clear ‘ | Exit I
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Figure: Example Profile Plot of Newby 2-28R well data downloaded from the KGS Database and Server, which includes Log

Data, Perforations, Tops Data, Measured Core Data with Core Descriptions and Core Images.



KGS (Database & Server) - Importing Brine Data

The Kansas Geological Survey (KGS) has a good collection of well & brine data stored in the
ORACLE Database. In this example the user will download the well data available from the
KGS, Log data (LAS version 2.0 File), Tops Data, and Brine 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 & brine data that
is passed back to the web app making the request.

Data Source
KGS Data KGS [Database & Server)

‘Well Data Measured Sections

Data

%

PC Data
r—-l‘ Ver 2.0 & 3.0 Tops CSV Brine Data CSV Rock Data CSV Geologist Report
LAS File Tops Rock
IR Data Brine Data
bl pata .?
112 A st

PC (ASCII Data Files)

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

F —
| £ | Search for KGS Brine Datz == X
g I-Jilalog Search for Brine Data in KGS Database
 Search for Data in Kansas Geological Survey Database: Search By:
R B *Lease Mame — The user can search for well data by
@ |Leaze Kame Enter Partial Lease Mame: lease partial phrase, i.e. “Marshall”, which will look for
all wells with the phrase “Marshall” in the lease name.
sec. Town. Range | iarshall * Section Township Range — Search for a list of Wells
| '’ Countles by a specific area.
T * Counties — Search for a list of Brine Data within
counties available in Brine Database Table.
r List of Brine Samples:_
id | Lease Mame Location
1036136484 MARSHALL E COLE 1 T13SR3TE Sec. 13 [~
1034017203 MARSHALL #1 T17N R9E Sec. 31
1033987835 [MRRSHP.LL #1 T33S R3W Sec. 5
1033987733 MARSHALL #1 T33S R3W Sec. 5 |
1033987734 MARSHALL #1 T33S R3W Sec. 5
1033987735 [MARSHALL #1 T33S R3W Sec. 5 List of Brine Data for wells that match the search criteria
1033987736 MARSHALL #1 T33SR3W Sec. 5
1033987737 MARSHALL #1 T33SR3W Sec. 5 . . . .
1033987738 [MARSHALL #1 T32SR3W Sec. 5 Note: the “List of Brine Samples” Table is set up to make
1033987739 MARSHALL #1 T23S R3IW Sec. 5 multiple selections of data using the “Ctrl” Key on the
1033987740 MARSHALL #1 T33S R3W Sec. 5 'S keyboard with left click of mouse. Sell the highlighted
1033987741 MARSHALL #1 T33S R3W Sec. 5 brine samples for the MARSHALL #1 Well.
1033987742 MARSHALL #1 T335 R3W Sec. 5
1033987743 MARSHALL #1 T33SR3W Sec. 5
1033987744 IMARSHALL #1 T338S R3W Sec. 5
1033987745 IMARSHALL #1 T335SR3W Sec. 5
1033987746 MARSHALL #1 T33S R3W Sec. 5 1
1033987747 MARSHALL #1 T33SR3W Sec. 5
1033987748 [MRSHN_L # T33S R3W Sec. 5 |
1034046080 MARSHALLE-1E-2 TSON RG68W Sec. 32 ||
] i »
- Load Data Button — transfers the selected brine data to
Load Data .
| the calling web app.
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This will display the “Search for KGS Brine Data” Dialog, see above image. This dialog allows
the user to search the KGS database for brine 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 Lease Name — The stored procedure used to retrieve the list of brine samples
from the KGS Database allows the user to enter a partial phrase, in this example
Marshall. The program places a ‘%’ in front and back of the phrase and sends the request
to the Database, i.e. “%Marshall%”.

Search for Data in Kansas Geological Survey Database:

Search By:

® Lease Name Enter Partial Lease Name:

(' Sec. Town. Range ||\ o)

i} Counties

Search

e By Township Range Section — This search is for brine samples in Kansas by, e.g. to look
for the Marshall #1 brine samples, enter Section as 5, Township as 33 set the S (South)
Radio button and Range as 3 set the W (West) Radio button.

Search for Data in Kansas Geological Survey Database:

Search By:
) Lease Name Section: Township: Range:
(@ Sec. Town. Range 5 33N @ s sl@w OF
) Counties
Search

e By County — This panel allows the user to search for brine samples by counties with brine
data in the database table, e.g. select the SUMNER County Button.

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

i) Leaze Name SHERMAHN SMITH -
() Sec. Town. Range STAFFORD STANTON -
(@ Counties STEVENS SUMMNER =
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The user only needs to enter the above data and select the “Search” Button to display the list of
brine data samples in the Kansas Database that match the search criteria. In the image below the
Lease Name “Marshall” was entered to search for all brine samples for wells in Kansas with the
Phrase Marshall in it. The user searches through the list until they find the well of interest. In
this example 6 brine samples are highlighted for the Marshall #1 well.

r—-
= | Search for KGS Brine O
Close Dialog

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

@ Lease Hame Enter Partial Lease Name:

" Sec. Town.Range ||\ cp o)

() Counties

r List of Brine Samples:

id Lease Mame Location
1034003719 MARSHALL-FEDERAL 1 T235 R33E Sec. 19
1036135172 MARSHALL 1 T235 R33E Sec. 19
1036135409 MARSHALL B 8 T215 R37E Sec. 27
1036136481 MARSHALL E COLE 1 T135 R37E Sec. 13
1036136483 MARSHALL E COLE 1 T135 R37E Sec. 13
1036136484 MARSHALL E COLE 1 T135 R37E Sec. 13

1034017203

MARSHALL #1

T17M R9E Sec. 31

1033937835

MARSHALL #1

1335 R3W Sec.

o

1033937733

MARSHALL #1

T335 RIW Sec.

1033987734

MARSHALL #1

T335 R3W Sec.

1033987735

MARSHALL #1

T335 R3W Sec.

1033987736

MARSHALL #1

T335 R3W Sec.

1033987737

MARSHALL #1

T335 R3W Sec.

1033987738

MARSHALL #1

T335 R3W Sec.

1033987739

MARSHALL #1

T335 R3W Sec.

1033987740

MARSHALL #1

T335 R3W Sec.

1033987741

MARSHALL #1

T335 R3W Sec.

1033987742

MARSHALL #1

T335 R3W Sec.

1033987743

MARSHALL #1

T335 R3W Sec.

1033987744

MARSHALL #1

T335 R3W Sec.

1033987745

MARSHALL #1

T335 R3W Sec.

1033987746

MARSHALL #1

T335 R3W Sec.

1033987747

MARSHALL #1

T335 R3W Sec.

1033987748

MARSHALL #1

1335 R3W Sec.

PR RR A R RS RS R R RS NS RS RS RS RS RS )]

1034046080

MARSHALLE-1E-2

TS0M REEW Sec. 32

ADS O

AR =T=TR TN

TrAk L CVTEOAAL O

To download the brine data select the “Load Data” Button.




Note: The user needs to hit the “Ctrl” Key on the Keyboard at the same time as they left click
with the mouse to select the brine samples for the Marshall #1. In this case there are a number of
overlapping samples so only the above samples were selected for viewing. The Brine Data
database table is not connected to the Well Headers Table in the Database. For most part the
brine data database table holds data from the 1940°s and the 1950’s. The user will need to search
the KGS Mast List of Oil and Gas Wells in Kansas web page
(http://www.kgs.ku.edu/Magellan/Qualified/index.html). The brine data samples belong to the
Marshall 1 (15-191-00003) Township 33S, Range 3W and Section 5, Sumner County, Kansas.

There is a drillers report with core description typed in for this well which can be downloaded.
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.

Drillers Report: Marshall 1, Township 33S-Range 3E-Section 5, Sumner County, Kansas

Type ASCII Text Files

Report http://www.kgs.ku.edu/Gemini/Tools/documentation/15-191-00002_Marshall_1_geo.txt

Type Zip Files

Report http://www.kgs.ku.edu/Gemini/Tools/documentation/15-191-00002_Marshall_1_geo.zip
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http://www.kgs.ku.edu/Magellan/Qualified/index.html
http://www.kgs.ku.edu/Gemini/Tools/documentation/15-191-00002_Marshall_1_geo.txt
http://www.kgs.ku.edu/Gemini/Tools/documentation/C_S_line_S10-T6S-R7E.zip

The “Load Data” will display the selection on the panel showing the LAS Filenames and data
type by location of data.

rData Source
rKGS (Database & Server)
Well Data Brine Data Measured Sections

| éﬂrine @
We Data ]

\_rData

r PC (ASCH Data Files)
Ver 2.0 & 3.0 Tops CSV Brine Data C5V Rock Data C5V Geologist Report

LAS File Tops Rock

!
b

LTt

Data I éﬂrine Data
Data ! .?

N

rData Loaded
r Data Source Filenames:
r Log ASCIl Standard (LAS) Files:
1: 1044210802.las

2:

3

r PC ASCI Files:
Topa C5V: Core C5V:
Environment: Brine CS5V:

Genera C5V: Geo-Report:|15-191-00003_Marshall_1_geo. txt

3.0 LAS Csv Kgog Data Type 3.0 LAS CSV KGS
Rock Measured Data
Perforations Rock Images
Topsa Data Geclogist Report
Sequence Stratigraphy Brine Data

Depositional Environment WO Bio-Stratigraphy

r Profile Plot Presentation:

@ 211 Plot Tracks () LAS Log Data () Horizon Data () Rock Data () Geclogist

Continue ‘ | | ‘ Exit




ST 85w Lssw ! o
— e
[ S
« ey o5y — SR
| | il ] =
[ S
\\\\\\\ . e
- ] h T
\\\\\\\ \k\v hamt
STeNs 3 ps yUSTI 0SE 99FF
L s o : R = v
“’ [ OO
AL ] SRR
S B SR N
| VEE L]
. munnnnRnnnREEN - =
: IEEEEEEEEEY o |
" i

30

paqg0 aseq rowerd ‘dreys 1o pdnrgy
sseg Burppag -
sampnng rewenzsodaq
S[OqUIAS AN ATe)UauIIpag
mosreaey i
pues Lpueg
STeys “Ureys <<

ASoopry ooy Lrepuosag

K_/__Awr/\m\

L N o s A R R B
J— AR R
oy I
woom o T
B ] B T3 : W
1ovos| w o
s w| ow o om|d i W 5 5 o 2 | s s
oo vRues oot wBuw wom m 2 Han sofn ..mis. an xSoost w0
ooy ooy Arvwzg wony o = B e dtEeng ssa e 2 o Tng 2R anemeu wiag
T8 N 99°T6- TPRIIUOT LT FIpeT

(E0000T1ST) I# TIVHSAVIN

Figure: Profile Plot for the Marshall 1 (15-191-00003) Well, which contains the Log, Tops, Brine and drillers report data.



Brine Sample Plot
Well: MARSHAILL #1 (15192100003}

State: EKAHSAS Formation: Arbuckle Group
County: SUMHER Depth: 4497.0 - 4499.0
Field: Latitude: 37.2
Longdtude: -97.66
Source: 13
Tnit |Ca Mg Na K C1 Br I to4 HCD3 co3
mg/l |10389.0 202F.0  56570.0 1109030 745.0 50.0
meg/l [51%.41 166.91 460,63 3125, 43 15.55 0.5l
B omeq/l |16.47 5.3 75,21 99. 44 0.5z 0.0z
Collins Bar Diagram
% megfl
) ) 100 Calcium {Ca)
Stiff Diagram W Magmesiun (Mg)
Cations % medqsfl Ainion=s g0

10073 50 25 O

Ha+K

Ca

My

PH: 7.3
Terp. F deyqg:

Specific Grawvity:

P Sodium {Ha)
[JFotassium (K}

23 50 13 100

1 60 Chloride (C1)
HCO3+C03 10 [JEromide (Br)
S04 [l Lodide (I)
[ Sulphate (504)
20 Carbonate {03}
o Bicarhonate (HCO3)
General Analysis
Bar:
Bw @ 15 F deg:
Est. Bar:

Total Dissolved Solids: 180735.0 mgsfl
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Piper Diagram
MARSHALL #1 (1519100003)

&0
&0
Sodium {Ha)
504+C1
Potazzium (K) 20
Magme=sium (M)
Calcium {Ca)
20
Na+K
Mg 5y
&0 20 40
&0 40 60
40 &0 80
20 &0
[ |
Ca &0 &0 40 20 Na+K
CATIOHS

80
&0
Bicarbonate (HCO3Z)
Ca+Mg
Carbonate (CO3)
40 Chloride (C1)
Sulfate (504)
u 20
CO3+HCO3
Lo4
20
20 &0
40
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&0
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&0
&0 20
|
HCO3+CO3 20 40 &0 g0 C1
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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
KGS Data KGS (Database & Server)

Well Data Brine Data Measured Sections
gt well Brine
£ Data
.. ’Data

PC Data PC (ASCII Data Files)
r—" Ver 2.0 & 3.0 Tops C5V Brine Data C5V Rock Data C5V Geologist Report

Tops
Data Brine
Data

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.

-
|2 Search for KGS Measured Sections = — Search for Measured Sections in KGS Database
- Search By:
*Directions — The user can search for measured
sections by directions partial phrase, i.e.
“quarry”, which will look for all wells with the
- phrase “quarry” in the directions text field .
(0 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
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 | | 3112 -914|
3027 |SW corner of section 118 39.126 -
3037 |SE corner of seclion 128 38.965
3066 |2 1/2 mi. N of Chapman, center of eastern.. [125 39.009

gggg W Sids ofthe bridas of Turker Greek 1iE ::ig g::gi - List of Measured Sections that match the
side of the bridge of Turkey Creek, NE ... . -

3115 |3 1/2 mi, SW of Abilene, S side of Smoky .. 145 | | 38364 searchecriteria

3157 |1 3/4 mi, E of Woodbine 145 38.79
3198 |Field quarry on W side of county road 2 mi..| 145 | | 3882
3200 158 38.718
3212 |Center of eastemn line 155 38.732]
3232 Composite sample along eroded bank of ... 165 38.631

32|40 On west side of draw 168 38.631 |
1 i

Close Dialog

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

Search

Load Data Button — transfers the selected
measured section to the calling web app.

| Load Data
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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
measured section of interest will be the Measured Section 3212 “Center of eastern line”.

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, i.e. “%line%".

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

i@ Directions Enter Phrase:

) Sec. Town. Range line

'D 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
) Counties

24 15( 0 N T

e

oW @®E

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 -
) Sec. Town. Range CHEYEHNNE COFFEY —
® Counties DICKINSON GEARY -

34



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 and Bio-Stratigraphy Data Types were 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.

rData Source
rKGS (Databasze & Server)
Well Data Brine Data Measured Sections

Well 6Brine @
c Data ]
\_rData

r PC (ASCH Data Files)
Ver 2.0 & 3.0 Tops C5V Brine Data C5V Rock Data C5V Geologist Report

LAS File Rock

g !%I 65;:; ! %ata
o]

0

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

r PC ASCI Files:
Topa C5V: Core C5V:
Environment: Brine C5V:

Genera C5V: Geo-Report:

Data Type 3.0 Las csv mes Data Type 3.0 LAS CSV KGS

Log Data Rock MHeasured Data
Perforations Rock Images

Tops Data .. ...._._. ... . Geologist Report
Sequence Stratigraphy Brine Data

Depositional Environment yn Bio-Stratigraphy

rProfile Plot Presentation:

) A11 Plot Tracks ' ) LAS Log Data () Horizom Data () Rock Data @ Geologist Report Data

Continue | | Clear | | Exit
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KGS Measured Section (3212) T: 155 R: 4E 5: 24
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Figure 1: KGS Measured Section (3212) "Center of Eastern Line" Township 15S - Range 4E - Section 24.



Importing

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

PC Data - Download Well Data to PC

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
Brine http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Brine.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
Brine http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Brine.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_Brine.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_Brine.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 KGS (Database & Server)
Well Data Brine Data Measured Sections

Brine
well Data
S Data
PC (ASCI Data Files)
Ver 2.0 & 3.0 Tops C5V Brine Data C5V Rock Data C5V Geologist Report
[ LAS File —— ' l ' ' |
|- EE Data Brine
Data

W

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.las, highlighted below. Select the Open button to display the “LAS File Curve
Sections” Dialog.

|= | Select LAS File from your

Look in: | | data j = cf Ev
o= Name - Date modified 5
g 1) Cutter_KGS-1 10/10/2014 10:40 AM
RecentPlaces 5 Newby_2-28R 10/7/2014 7:01 AM
- 2] Newby_2-28R 10/7/2014 2:00 PM
Deskiop 7 Wellington_KGS_1-32_LAS3 10/9/2014 10:16 AM
=228 2] Wellington_KGS_1-32_LAS3 10/9/2014 10:23 AM
== 7 Wellington-KGS-1-32 10/9/2014 7:54 AM
Libraries 2] Wellington-KGS-1-32 10/9/2014 7:54 AM
& ~al Wellington-KGS-1-32_Brine 10/9/2014 843 AM | =
c;pm 2] Wellington-KGS-1-32_Brine 10/9/2014 10:23 AM
" 3@Welling‘[on—KGS—1—32_C0re_Data 10/9/2014 7:50 AM
& '-ﬂ Wellington-KGS-1-32_Core_Data 10/9/2014 10:23 AM
Network Wellington-KGS-1-32_geo 10/9/2014 7:56 AM
j‘]‘ﬁ!n"inn‘fnn_vcc_‘l -2 man 1NFQMINTA 124 ARA

< | 1

3
File name: |We\|ingtoanGSflf32 j QOpen
Files oftype |AII Files (") 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 Profile 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. “2(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 ~Log_Definition
[ []_[]—‘ [ 52431 ’V 0_5—‘ ’V _ggg_g:‘ MHNEM . UNITS : DESCRIPTION | ASSOCIATIONS|
1 DEPTF :Depth {F}
) Do NOT Add this Data ® Add this Data GR APl :Gamma Ray {F}
MHEM UNITS :DESCRIPTION CALA.N - Caliper {F} -
= ITTT USECIFT : Acoustictransittime {F}
DEPT |_F; Diepth —{[=P .MV Spontaneous Potential {F}
_||RXRT .RATIO : Rxo/Rtratio {F}
GR |AF‘I : Gamma Ray ~||RT .OHM-M  : Deep Resistivity {F}
{[RHOB .GMICC  : Bulk Density {F}
CALA |-|N : Caliper PE BARNSI/E :Photoelectric factor {F}
MPHS PU  : Meutron porosity {F}
[ WPWSXKX ) | - WANVE VR DRHO GM/CC - Bulk Density Correction {F}
_ DPHS PU  : Density porosity {F}
7 (VPVSYY) | S WAVE VP MINV .OHM-M  : Micro Inverse Resistivity {F}
; MMOR OHM-M  : Micro Mormal Resistivity {F}
7(VPVS) | (WAVEVPIVS POTA % : Potassium Concentration {F}
2(BSZ) |_iI1 - Bit Size URAM PPM Uranl|um Concentrapon {F}
THOR .PFM : Thorium Concentration {F}
miT |.USECJ'F[ : Acoustic transit time
TENS |.LEI : Tenzion
2 (AZHC ) |.deg - Azimuth of Pad 1
? [ RAD1 ) |.in . Radiuz1
- =~ = i

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.
e Greenish yellow — BARNS/E or Photoelectric Factor Logs
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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
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 PROFILE web app.

LAS File Curve

-

[ ~Log_Definition

[ Start Depth: |
0.0 |

() Do NOT Add this Data

MNEM

End Depth

- [ Step Depth | [ Null Value
5248.0 ‘ 05 -999.25

(® Add this Data
.UNITS : DESCRIPTION

|~Log_Definition

MNEM . UNITS : DESCRIPTION

| ASSOCIATIONS

mr

],USECJFT : Acoustic transit time

TENS

] LB : Tension

2 (AZNC)

]aeg:AzmthofPam

? (RAD1)

],in : Radius1

? (RAD2)

Radius2

? (RAD3 )

in : Radius3

? (RAD4)

? (RADS )

in ; RadiusS

? (RADS )

in : Radius6

2 (TPUL )

Lin : Radius4

: Tension Pull

2 (DTXX )

uspf : WAVE XX Flexural

2 (DTC)

I
]
I
]
]
}
i
l

uspf : WAVE DTC h

2lisp mv

DEPT.F :Depth {F}

GR APl :GammaRay {F}

CALA IN : Caliper {F}

ITTT USECIFT :Acoustictransittime {F}

. 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}
NPHS PU :Neutron porosity {F}

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

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

| Select KGS Standard Toolk =" X
Mnemonic Description Units Minimum | Maximum
GR Zamma Ray AP 0 150) =
CGR Gamma Ray Minus Uranium AP 0 150
3P Spontaneous Potential MY 0 1
CAL Caliper IM i} 12
PE Photoelectric factor BARMS/E 0 20
RHOB Bulk Density GMICC 2 3
DRHO Bulk Density Correction GMICC -1.5 0.5
DFHI Density porosity PU -0.1 0.3
MPHI MNeutran porosity PU -0.1 03] _
SPHI Sanic porosity PU -0.1 0.3
OT Acoustic transit time USECIFT 40 140
COMD Conductivity MMHOM 0 2,000
CILD Deep Induction Conductivity TMHOM 0 2,000
CILM Medium Induction Conductivity MMHOM 0 2,000
REZ Resistivity OHM-M 0.1 1,000
RDEP Deep Resistivity OHM-M 01 1,000
RMED Medium Resistivity OHM-M 0.1 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 01 1,000
LL Deep Laterolog Resistivity OHM-M 0.1 1,000
MLL Micro Laterolog Resistivity OHM-M 0.1 1,000
LLE Shallow Laterolog Resistivity OHM-M 0.1 1,000
LM Long Mormal Resistivity OHM-M 0.1 1,000
SM Shallow Mormal Resistivity OHM-M 01 1,000
MMOR Micro Mormal Resistivity OHM-M 0.1 1,000
MSFL Micro Spherically Focused Resistivity  |OHM-M 01 1,000
WY Micro Inverse Resistivity OHM-M 0.1 1,000
AHT10 Array Induction Resistivity-10 OHM-M 0.1 1,000
AHTZ20 Array Induction Resistivity-20 OHM-M 01 1,000
AHTZ0 Array Induction Resistivity-30 OHM-M 0.1 1,000
AHTED Array Induction Resistivity-60 OHM-M 01 1,000
AHTED Array Induction Resistivity-90 OHM-M 0.1 1,000
THOR Tharium Concentration PP =10 30Lx

| Select || Cancel |
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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

[ ~Log_Definition

==

P4

0.0

Start Depth: | [ End Depth Step Depth— [ Null Value
[ e et v

' Do NOT Add this Data

MMNEM

(@ Add this Data

{UNITS @ DESCRIPTION

~Log_Definition

MMNEM . UNITS : DESCRIPTION

| ASSOCIATIONS|

DEFT.F  :Depth {F}

GR APl Gamma Ray {F}

CALA M Caliper {F}

ITTT .USECIFT  Acoustictransittime {F}

mT

|.USEC.|'F[ . Acoustic transit time

TENS

|.LB : Tension

7 { AZHC )

|.deg - Azimuth of Pad 1

7 [ RAD1 )

|.in : Radius1

7 { RAD2 )

: Radius2

7 { RAD3 )

in : Radius3

7 { RAD4 )

7 { RADS |

in : Radius5

7 { RADS )

: Radiusg

2 { TPUL }

n
n
in : Radius4
n
n

Tension Pull

7 ( DTXX )

uspf : WAVE XX Flexural

DT

USECIFT : Acoustic transit time

SP MY - 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}

MIMY . OHM-M  : Micro Inverse Resistivity {F}
MMOR .OHM-M  : Micro Mormal Resistivity {F}
POTA %  Potassium Concentration {F}
URAM 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
Profile 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 PROFILE 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.

i il
£ | LAS File Curve Section =k |
~Log_Definition ‘
Start Depth: End Depth Step Depth Null 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 .NONE : FarQual
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.O0HM-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 PROFILE

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.

EENC=X=)

rData Source
KGS Data [ KGS (Database & Server)
Well Data Brine Data Measured Sections

" éﬂrine @
we Data ==
\_rData

PC Data r PC (ASCIl Data Files)

Ver 2.0 & 3.0 Tops C5V Brine Data CSV Rock Data CSV Geologist Report
(T -
JLE] LAS File Tops Rock
L SET Data éﬂrine Data A
- AR pats ! & ]
ilid 3
rData Loaded

r Data Source Filenames:
r Log ASCII Standard (LAS) Files:
1: Wellington-KGS-1-32.las

2:

3:

r PC ASCI Files:

Tops CSV: Core CS5V:

Environment : Brine CSWV:

Genera CSV: Geo—-Report:

Data Type 3.0 LAS CSV gos Dat=s Type 3.0 LAS CSV KCS
Log Data YES ... ... Rock Measured Data NO ..o
Perforations NO o Rock Images NO .
Tops Data MO o . Geologist Repert MO .
Sequence Stratigraphy HO ooee oeee e Brine Data [
Depositional Envivenment yo Bio-Stratigraphy MO oo

rProfile Plot Presentation:

{1211 Plot Tracks % LAS Log Data () Horizom Data () Rock Data () Geologist Report Data

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)
Well Data Brine Data
" Brine
We Data
lfData

PC Data

| 4

ST |

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

PC (ASCII Data Files)
Ver 2.0 & 3.0

["LAS File |

Tops C5V

[
Tops

Brine Data C5V

Data Brine

| £ | Select Formatiol

n Tops Comma Delimited File from

Data

Lookin: | | data

<
RecentPlaces

Desktop

- .lll
Libraries

A

Computer

@

Network

-

Name
7 Wellington_KGS_1-32_LAS3
2] Wellington_KGS_1-32_LAS3
A 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
2] Wellington-KGS-1-32_geo
“a] Wellington-KGS-1-32_Tops
2] Wellington-KGS-1-32_Tops

=

< | 111

Measured Sections

Rock Data C5V

® cf B~

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

S

-

m

-

File name: |We|||ngton-KGS-‘I-32_Tops

2
ﬂ Open |

Files of type: | All Files ()

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 Profile 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 Brine Data Measured Sections

" éﬂrine @
We Data feenead]
\_F_Data

r PC (ASCIl Data Files)
Ver 2.0 & 3.0 Tops C5V Brine Data CSV Rock Data CSV Geologist Report

LAS File Tops Rock @

SIIE LT -
% E Data éﬂtr;:tz ! %ata =

N

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

2:

3:

r PC ASCI Files:
Tops CSV: Wellington-KGS-1-32_Tops.cev Core CSV:

Envirvonment: Brine C5V:

Genera CEV: Gec-Report:

Data Type Data Type

Log Data Rock Measured Data
Perforations Rock Images

Tops Data ... Geoclogist Report
Sequence Stratigraphy Brine Data

Depositional Environment pyn Bio-Stratigraphy

rProfile Plot Presentation:

(' All Plot Tracks & LAS Log Data () Horizon Data () Rock Data (! Geclogist Report Data

Continue | | | | Exit




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

Most of the web apps will use the same input dialogs to import Brine 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 Brine CSV file is being imported into
the web app.

Data Source

KGS Data KGS (Database & Server)
Well Data Brine Data Measured Sections
0 Brine
& Data
M Data

PC Data PC (ASCII Data Files)

Ver 2.0 & 3.0 Tops CSV Brine Data CSV Rock Data C3V Geologist Report
[ LASFile | fops | ' " Rock '
L1 Data Brine -, Data
Data » ?

Left Click on the “Brine Data” Icon Button in the Data Source Panel of the Load Data Dialog.
This will display the “Select Brine 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 Brine
CSV file Wellington-KGS-1-32_Brine.csv, highlighted below. Select the Open button to display
the “Map File Column Number to Brine Column” Dialog.

| = | Select Brine Data Comma Delimited File from your M
Look in: ‘ ). data j cf B~
e Name - Date modified i I
~ | Wellington_KGS_1-32_LAS3 10/9/2014 10:16 AM
RecentPlaces P .
2] Wellington_KGS_1-32_LAS3 10/9/2014 10:23 AM
! | Wellington-KGS-1-32 10/9/2014 7:54 AM
Desktop 2] Wellington-KGS-1-32 10/9/2014 T7:54 AM
L= ~aWellington-KGS-1-32_Brine 10/9/2014 8:43 AM
=l 2] Wellington-KGS-1-32_Brine 10/9/2014 10:23 AM
Libranies ~al Wellington-KGS-1-32_Core_Data 10/9/2014 7:50 AM
L '.ﬁ Wellington-KGS-1-32_Core_Data 10/9/2014 10:23 AM
- Wellington-KGS-1-32_geo 10/9/2014 7:56 AM
Computer =
o 2] Wellington-KGS-1-32_geo 10/9/2014 10:24 AM
& “al Wellington-KGS-1-32_Tops 10/9/2014 8:.09 AM
Network 2] Wellington-KGS-1-32_Tops 10/9/2014 10:23 AM [
‘| [T} »
File name: [Wellinglon-KGS-1-32_Biine -] Open
Files oftype: |AII Files (*.%) ﬂ Cancel
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x

r 1st Line of Comma Delimited File:

1,2,3,4,5,PH Analyte Ba Al K Mg Mn, 5i Ag A5 Be Bi,Ca Cd,Ce Co,CrFe,Cu LiMo,Ma,Ni, P Pb,Sb,
5,5e,5n,5rTe Ti TLU VWY Zn F,CINO2 Br NO3,PO4 504 CO3

r2nd Line of Comma Delimited File:

depth,PH,Units,ug/L, maiL, ma/L,mgiL,ma/L,maiL ugil ug/L ug/Lug/l, mail ugil ugil ug/Lug| |
L magiL,ugil, mg/L,ug/l, maiL,ugiL, ma/L ugil ugiL, mg/L,ug/l ug/L ugil ugilL ugiL,ug/L,mgiL, E
ug/L,ug/lug/l ugil mag/L, mgiL mgiL,mg/L,mgiL, mg/L,mg/L, mgiL -

r Brine Data Columns:

Start Reading Data at Row 3

Azsume Row & Column Count is 1,2,3 ...

Brine Data Column Name

o
@
]
g
~
El
El
=
—
3
g

Fluid Primary Key

Formation

Formation Age

Depth Top

Depth Basze

Specific Gravity

Specific Conductivity

PH

Temperature (F)

L9
9
|
1
4
o
o
K
o
Resistivity (Rw) lj
Resistivity @ 75 deg lj
Estimated Rw lj
Lithium { Li } W mgll ) ugll IE
Sodium ( Na ) ® mgll ) ugll IE
Potassium (K ) ® mgll ) ugll IE
Rubidium { Rb ) @ magl ) ugl lj
Cesium (Cs } @ mg/l ) ugl lj
Sodium Potassium ( Ha_K ) @ mag/l ) ugl lj
Beryllium ( Be ) ) mgl ® ugl IE
Magnesium { Mg ) W mgll ) ugll lj
Calcium {Ca ) ® mgll ) ugll IE
Strontium { 5r) ) mgll ® ugll IE
Barium ({ Ba ) i mg/l @ ugil lj
Chromium (Il chromous { Cril ) @ mg/l ) ugl lj
Chromium (1) chromic { Crill } @ mag/l ) ugl lj
Manganese (I} manganous ( Mnll ) ® mgl ) ugll lj ||
a ol
Load Data | | Cancel | ‘ Help ‘

e T = SR Sl The “Map File Column

Number to Brine Data
Column” Dialog allows the
user to map the file
columns number to the web
app brine data structure. In
this example the file has the
file data columns in line
one of the Brine Data CSV
File and line two of the
Brine Data CSV File has
the data units. In this case
the chosen file columns
match the Brine
Mnemonics for the brine
data structure for most part.
The File Column Number is
automatically assigned to
the Brine Data Column
Names. The user only needs
to select the “Load Data”
Button to parse the Brine
Data into the web app. This
dialog has the data units as
radio buttons to represent
mg/l (milligrams/liter) and
ug/l (micrograms/liter).
The dialog will convert all
data to mg/I.
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Brine Data CSV (Comma Separated Values) File Structure.

The Wellington KGS 1-32 Brine Data CSV example has two introduction lines, the first line is
the file data columns and the second line is the column units for the brine data, illustrated below,

Line1 DataColumn Labels 1,2,3,4,5,PH,&nalyte,Ba,Al,K,Mg ,Mn,5i,Ag,As,Be,Bi.Ca,Cd,Ce,Ca,Cr,Fe,Cu,Li Mo, Na,Ni,P,Ph,Sh,5,5e,f
Line 2 Data Column Units start,end,3,DST,median depth,PH,Units.ug/L.mg-/L.mg /L. mg L, mg/L,mg- L. ug/L,ug/L,ug L. ug/L, mg L,ug]
Line3 Data Start 3664,3690,D8T-1_1-6,1,3677,5.92,5,730,< 0.1,702,1890,0.89,3.3,40,< 30,< 2,< 20,11300,< 2,< 30,6,
4465,4575,D8T-2_2-6,4,4182,7.02,5,280,< 0.1,347,347,1.17,8.3,11,< 30.< 2,< 20,1500,< 2,< 30.< 2,
4280,4390,D5T-3_1-3,3,4335,7.57,5,1680,< 0.1,424,460,0.59,12.9,12,< 30,¢< 2.< 20.,2150,< 2,< 30.< 2
4175,4190,D5T-4_3-6,2,4520,6.75,5,430,¢< 0.1,834,880,1.1,14,22,< 30,< 2,< 20,5030,< 2,< 30,4,< 20

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

The “Map File Column Number to Brine Data Column” Dialog allows the user to map the data
in the Brine 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 brine data
structure. The program then assigns the column number to the Brine Data Column Name
starting at column 1,2,3, ... if the file column name used matches the expected brine column
name. Next the program then searches both lines for the units and automatically sets the radio
button to ug/l if it sees ug/l text for the column otherwise it assumes mg/l. The Column Names
matrix used to parse the file column variables are listed below,

Common Anions

Formula | Chemical Name Formula Chemical Name

F Fluoride NO2 Nitrite

cl Chloride NO3 Nitrate

Br Bromide CrO4 Chromate

I lodine Cr207 Dichromate

OH Hydroxide MnO4 Permanganate

BO3 Borate P Phosphide

Cco3 Carbonate PO4 Phosphate

HCO3 Bicarbonate HPO4 Monohydrogen Phosphate
Clo Hypochlorite H2P0O4 Dihydrogen Phosphate
Clo2 Chlorite As Arsenide

Clo3 Chlorate Se Selenide

Clo4 Per chlorate S Sulfide

CN Cyanide HS Hydrogen Sulfide

NCO Cyanate S03 Sulphite

OCN Isocyanate HSO3 Hydrogen Sulphite
SCN Thicyanite S203 Thiosulphate

N Nitride S04 Sulfate

N3 Azide HSO4 Bisulfate
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Common Cations

Formula | Chemical Name | | Chemical Name Il | Formula | Chemical Name | | Chemical Name II
Alkali Metal IB
Li Lithium Cu Copper(l) cuprous
Na Sodium Cull Copper(ll) cupric
K Potassium Ag Silver
Rb Rubidium Au Gold aurous
Cs Cesium Aulll Gold(lIl) auric
Na_K Sodium 1B
Potassium
Alkali Earth Metal Zn Zinc
Be Beryllium Cd Cadmium
Mg Magnesium Hg Mercury(l) mercurous
Ca Calcium Hgll Mercury(ll) mercuric
Sr Strontium A
Ba Barium Al ‘ Aluminum ‘
VIB IVA
Crll Chromium(Il) chromous Snll Tin(ll) stannous
Crlll Chromium(Ill) chromic Snlv Tin(IV) stannic
VIIB Pbll Lead(ll) plumbous
Mnll Manganese(ll) manganous PblV Lead(IV) plumbic
Mnlll Manganese(lll) manganic VA
VIIIB Shilll Antimony(lIl) antimonous
Fell Iron(ll) ferrous Sbv Antimony(V) antimonic
Felll Iron(l11) ferric Billl Bismuth(lIl) bismuthous
Coll Cobalt(ll) cobaltous BiV Bismuth(V) bismuthic
Colll Cobalt(lll) cobaltic Other
Nill Nickel(ll) nickelous NH4 Ammonium
Nilll Nickel(lIl) nickelic
Other Variables
Mnemonic | Description Mnemonic Description
FORM Formation Other Measured Well Data
AGE Formation Age SPGR Specific Gravity
Depth Range of Sample SIGMA Specific Conductivity
TOP Depth Top PH PH
BASE Depth Base DEG Temperature (F)
OHM Resistivity (Rw)
OHM75 Resistivity at 75 deg
OHME Estimated Rw
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Other Variables 11

Mnemonic | Description Mnemonic | Description
Well ID Other Well Info
NAME Well Name FIELD | Field
API API-Number Depth Information
Location KB Kelly Bushing
COUNTY County GL Ground Level
STATE State DF Derrick Floor
LOC Location TGT TGT
LAT Latitude SRC source
LONG Longitude

The Wellington KGS 1-32 Brine Data CSV File example above line 1 has many of the available
brine name variables. The program was able to map many column headers to the brine data

structure, but not all, e.g.

No | Label Match | Brine Data Name No | Label | Match | Brine Data Name

1 start * Depth Top 26 | Na * Sodium

2 end * Depth Base 27 | Ni ? Nickel(Il) or Nickel(lll)

3 3 ? " 28 | P * Phosphide

4 DST ? " 29 Pb ? Lead(ll) or Lead(lv)

5 median | ? " 30 | Sb ? Antimony(lIl) or

depth Antimony(V)

5 PH * PH 31 | S * Sulfide

6 Analyte " 32 | Se ? Selenium (N/A)

7 Ba Barium 33 | Sn ? Tin(l1) or Tin(IV)

8 Al * Aluminum 34 | Sr * Strontium

9 K * Potassium 35 | Te ? Tellurium (N/A)

10 | Mg * Magnesium 36 | Ti ? Titanium (N/A)

11 | Mn ? Manganese(ll) or 37 | Tl ? Thallium (N/A)
Manganese(lll)

12 | Si ? Silicon (N/A) 38 | U ? Uranium (N/A)

13 | Ag * Silver 39 |V ? Vanadium (N/A)

14 | As * Arsenide 40 |W ? Tungsten (N/A)

15 | Be * Beryllium 41 | Y ? Yttrium (N/A)

16 | Bi ? Bismuth(l11) or Bismuth(IV) 42 | Zn * Zinc

17 | Ca * Calcium 43 | F * Fluoride

18 | Cd * Cadmium 44 | Cl * Chloride

19 | Ce ? Cerium (N/A) 45 | NO2 * Nitrite

20 | Co ? Cobalt(ll) or Cobalt(l) 46 | Br * Bromide

21 | Cr ? Chromium(ll) or 47 | NO3 * Nitrate
Chromium(lll)

22 | Fe ? Iron(ll) or lron(lll) 48 | PO4 * Phosphate

23 | Cu * Copper(l) 49 | SO4 * Sulfate

24 | Li * Lithium 50 | CO3 * Carbonate

25 | Mo ? Molybdenum (N/A) 26 | Na * Sodium
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When the user selects the “Load Data” Button on the “Map File Column Number to Brine Data
Column” Dialog the data is parsed into the Profile Program, where the Brine Data CSV file name
is entered into the “PC ASCII Files:” Panel as well as the data type source.

rData Source

rKGS (Database & Server)
Well Data

ﬁell
\_F_Data

Brine Data Measured Sections

é Brine @
Data =

- PC (ASCII Data Files)
Ver 2.0 & 3.0

Tops C5V

LAS File
LT

A
o

0

Brine Data C5V

é Brine
Data

Rock Data CSV Geologist Report

Rock

Data
B

rData Loaded

r Data Source Filenames:

r Log ASCI Standard (LAS) Files:
1: Wellington-KGS-1-32.1as

2:

3:

r PC ASCIH Files:
Tops CSV: Wellington-KGS-1-32_Tops.cav

Environment:

GCenera C5V:

Core CS5V:
Brine C3V: Welington-KG3-1-32_Brine.csv
Geo-Report:

Data Type

Log Data

Perforations

Topa Data

Sequence Stratigraphy

Depositional Environment ygn

Data Type

Rock Measured Data

Bock Images

_ Geclogist Report

Brine Data

Bio-Stratigraphy

rProfile Plot Presentation:

211 Plot Tracks (® LAS Log Data () Horizon Data () Rock Data (! Geclogist Report Data

Continue ‘ ‘

| Exit
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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)
Well Data

ell
_fData
PC Data PC (ASCII Data Files)
Ver 2.0 & 3.0 Tops C5V
LAs!File [rops

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

Data

Brine Data

Brine
Data

Brine Data CSV

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

|= | Select Rock Data

Comma Delimited File from your

Desktop

ww
Libraries

A

Computer

@

MNetwork

Recent Places

Look in: || data
Es

= MName
= - Wellington_KGS_1-32_LAS3

@] Wellington_KGS_1-32_LAS3
| Wellington-KGS-1-32
2] Wellington-KGS-1-32
“a] Wellington-KG5-1-32_Brine
2] Wellington-KGS-1-32_Brine
“al Wellington-KGS-1-32_Core_Data
2] Wellington-KGS-1-32_Core_Data
Wellington-KGS-1-32_geo
2] Wellington-KGS-1-22_geo
“a] Wellington-KG5-1-32_Tops
2] Wellington-KGS-1-32_Tops

ﬂ ® cf B~

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

< | 1

Measured Sections

m

File name: ‘Welllngton-KGS-‘I-32_Core_Data

Files of type: | All Files (")

Cancel

ﬂ Open
]

i
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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
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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
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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 Profile Program, where the Core Data CSV file name
is entered into the “PC ASCII Files:” Panel as well as the data type source.

rData Source

rKGS (Database & Server)
Well Data

ﬁell
\_rData

Brine Data Measured Sections

é Bringe @
Data bz

r PC (ASCIl Data Files)
Ver 2.0 & 3.0 Tops CSV

Brine Data C5V Rock Data C5V Geologist Report

LAS File Tops

!
b

LTt

Data

0

Rock

éﬂrine Data
Data ! l?

r Data Source Filenames:

r Log ASCI Standard (LAS) Files:
1: Wellington-KG5-1-32.las

2:

3:

r PC ASCI Files:
Tops C5V: Wellington-KG5-1-32_Tops.csv
Environment:

Genera CS5V:

Core C5V: Wellngton-KG5-1-32_Core_Data.csv
Brine C5V: Wellington-KG5-1-32_Brine.csv
Geo-BReport:

Data Type
Log Data

Perforations

Topa Data

Sequence Stratigraphy

Depositional Environment yn

Data Type

Rock Measured Data

Rock Images

. Geologiat Report

Brine Data

Bio-Stratigraphy

rProfile Plot Presentation:

@ 211 Plot Trackas () LAS Log Data () Horizon Data () Rock Data () Geclogist Report Data

Continue ‘ ‘

| Exit
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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
KGS Data KGS (Database & Server)

Well Data Brine Data Measured Sections
Brine
Well Data
Data
PC Data PC (ASCI Data Files)
/\' Ver 2.0 & 3.0 Tops C5V Brine Data C5V Rock Data CSV Geologist Report
! WO LAS File Tops o 5

oES .
| kB Datﬁ “Date E;;“a
Wilid kN . = ' |

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,
General Fossils and Bio-Stratigraphy (Fossil Genera/Species Names).

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
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depths in the file. This panel allows the user to see all the data and to edit the Depth Delimiter,
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.

FDore Connen ks/Notes ASCI Te o e S|

"I}epth Position By:

@ User Defined i) Bedding Thickness

" Start Bedding at:-‘ " Depth Data Units (will be converted to feet)

0.0 @ Feet ) Inch ) Meter i) Centimeter

|:Delimiters, e, ,;:::} |:Start at Row——

Lease: Wellington KGS Well 1-32 ( 15-191-22591 ) ; operator: BEREXCO LLC; Field: Wellington —
Location: T31S R1W, Sec. 32 ; NE SW NE NE ; 955 South, 877 West, from NE corner
Longitude: -87 44234581 ; Latitude: 37.3154639
County. Sumner

otal Depth: 3660 ; Elevation: 1258 GL

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

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

352, 2362, LS, tan, fdn scrt foss, scortd vuggy por, ns

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

3A74; 2380; LS, buff, fiin hrd dns, with LS, wht-tan fxn, chiky-sub chalky, dns

380; 2384, 5h, 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; 5h, blk, carb, firm, pyritic

418; 2422 L3, buff, -medxn, foss, hrd, dns, ns

422, 2434 55, whi-clr, f grn, rndd-sub rndd, calc cement, tight, some clr ss with int xIn, & vuggy poro, n
s, sringers of Siltstone, gy, with LS, wht, fxin, soft, chalky

434, 2450, LS, whi-tan fxin foss, pp & vuggy poro, ns, LS, wht, fxin, hrd, dns, styolite, stringers of pyrite
450, 2462 Sh, grn, gy, arn, silty, pyritic

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

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

474; 2478, LS, buff, f-cryptxin, hrd, dns

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

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

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

520; 2540; Sh, gy, grn, and It grn, 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 55 with calc cement, tight

5588, 2562, L3, tan-buff, fxin foss, hrd, dns,some drk fresh, chrt

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

580; 2580; 3h, grn, gy sctrd red, with clr-It grn siltstone, pyritic

590; 2610; Sh, gy, scrtd grn with some intrbdd 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, Fmed xIn, foss, chalky, ns

G650; 2678, Sh, g, drk gy, AA, some It grn siltstone

G80; latan Limestone

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

G84; 2686, sh

G686, 2688, LS, tan, In, hrd, dns with gy

588, 2691; Sh

691; Stalnaker Sandstone

691; 2696; S5, wht, clr, It grn, f grn, calc cement, tight

696, 2704; Sh, grn gy, few pcs of blk, hrd, frm

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

730, 2746, 35, whi-clr, Fmed grn, ang-sub rndd, int xIn and vuggy poro, Sh, grn, It grn, soft

746, 2750; L3, tan, fdn, hrd, dns, scird foss, ns

750, 2778, 835, clr-t grn, T grn, poorly srtd, tight, with some stringrs of gy sh, 33, clr, med grn, well sitd,
sub rndd-ang, int xIn & vugy pora, ns

778, 2780, LS, wht, fxIn, hrd, dns, sctrd foss, sub chalky

780, 2808, 55, clr, med grn, rndd-sub rndd, well sitd, int xIn poro, partly glauc, ns -

U

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, Fossils and Fossil Genera/Species Names) 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
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When the user selects the “Parse Data” Button on the “Parse Comments/Remarks/Notes ASCII
Text File” Dialog the data is parsed into the Profile Program, where the Geologist Report
Delimited file name is entered into the “PC ASCII Files:” Panel as well as the data type source.

rData Source
rKGS (Database & Server)
Well Data Brine Data

well Brine
€ Data
\_rData

r PC [ASCI Data Files)
Ver 2.0 & 3.0 Tops C5V Brine Data C5V Rock Data CSV Geologist Report

LAS File Tops Rock

ﬁ !..‘f' Data BS:; Data
S T

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

2

3

r PC ASCIH Files:
Topa CSV: Welington-KGS5-1-32_Tops.csv Core C5V: | Wellington-KGS5-1-32_Core_Data.cav
Environment: Brine CSV: 'Welington-KG5-1-32_Brine.csv
Cenera CSV: Geo-Report: Welington-KG5-1-32_geo bt

Data Type 3.0 LAS Csv Kgs Data Type 3.0 LAS CSV KGS

Log Data Rock Measured Data
Perforationsa Rock Images

Topa Data .. Geologist Report
Sequence Stratigraphy Brine Data

Depositional Environment o Bio-Stratigraphy

rProfile Plot Presentation:

@ 211 Plot Tracks () LAS Log Data () Horizon Data () Rock Data () Ceclogist Report Data

Continue ‘ | ‘ | i ‘

Select the “Continue” Button to create a Profile Plot as illustrated below,

70



3

L]

ii (] H&

N el

I

a

sl

LIrs

- T

-

E I E H“ I

o2l ]

BRI ool e

w
;

@8 & b (AB

e T Wve 2ma W

g

s o
i

or ey
ey

. 2

1 ——

i orydesinens

poieaais
SRS
==

£ — .!n.ﬂ%

U6STTT61 ST 20T SO NOLINITTIM

Brine Data and Cuttings/Core Descriptions.

, Core,

Tops

Figure: Profile Plot of the Wellington KGS 1-32 with all the Data, Log,

71



Wemh For H, g}
=]
[Florence Limnest ston L s

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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Profile Plot Control Dialog & Profile Plot

The “Load Data” Dialog is the entry to the Profile 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.

. -
|2 | Load Data =B X
.
rData Source
KGS Data [ KGS (Database & Server)
Well Data Brine Data Measured Sections

I Brine
e Data
\_PData

PC Data r PC (ASCIl Data Files)

Ver 2.0 & 3.0 Tops C5V Brine Data CSWV Rock Data CS5V Geologist Report
LAS File Tops Rock
ﬁ L é" Data [ Brine Data
Data !
S T

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

2:

3:

r PC ASCI Files:

Topa C5V: Wellington-KG5-1-32_Tops.csv Core C5V: Wellngton-KG5-1-32_Core_Data.csv
Environment: Brine C5V: Wellington-KG5-1-32_Brine.cav

Genera CS5V: Geo-Report: Welington-KGS5-1-32_geo.txt

Data Type 3.0 LAS csv wos Data Type 3.0 LAS CSV KGS
Log Data .. ...¥ES ... .__. Rock Measured Data . ... ..._¥ES
Perforations WO Rock Images YES
Tops Data .. ... ... . wmg ____ Geologiat Report e ... _..__%ES
Sequence Stratigraphy WO Brine Data e ... _.___%ES
Depositional Environment 4o = Bio-Stratigraphy MO

rProfile Plot Presentation:

® 211 Plot Tracks () LAS Log Data () Horizon Data () Rock Data () Geclogist Report Data

Continue ‘ ‘ Clear | ‘ Exit
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The “Profile Plot Control” dialog allows the user to change the presentation of the Profile 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.

A Header Information Panel
Menu Option Buttons » | File Depih Scale DataEniry Dialog Help

File — Menu Option

The file menu option allows the user to load,
save and print well, horizon, rock and geo-report
data’s into the Profile Plot.

Depth Scale — Menu Option

The depth scale menu option allows the user to
change the scale (feet / inch) of the Profile Plot
Data.

Data Entry Dialog — Menu Option

Gamma Ray Ranges - The shale limits menu
option allows the user to change the
Shale/Clean Formation Gamma Ray (API) Levels
by depth range to match the log presentation or
users perceived understanding where the Shaly

Header Information:
Mame: WELLINGTON KGS #1.32

1519122591 Status:
Lat 0.0

Depth: 5249.0

Long: 0.0
Elev:
Edit Header Informaticn
Depth Scale & Range:
Depth Scale: 100 ftin

Curson Start Depth: End Depith:
4108.0 350000 5240.0
Reset Depth Modify Depth
Stratigraphic Plot Tracks:
Change Plot Limits
Type of LAS Track to Display
Single ® Expanded
Default Track Order =

Digital LAS File Curve Data

® Lihology - Gamma Ray

Colorith - Resistivity Inager

Colorith - Resistiity mager Honknesr

W) LAS - Referance - GREP.CAL Logs '

Displays the header information for the data that is
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

Displays the selected Depth Scale and allows the user
to change the starting & ending depth of the profile
plot data.

Change Plot Track Width & Curve Limits

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 user to change Curve Limits of each plot track by
type of data, i.e. all porosity curve data from
“-0.1-3.0PU" to “0.0 — 5.0 PU".

Default Track Order Panel

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

or Shale APl levels begin.

LAS - Micro Resistiviy Logs

Perforation Entry Frame - Allows the user to add e Ry e

perforations by depth range to the profile plot.

LAS - AHT Resistivity Logs
& Colorith - Porosty imager
Rock Description Entry Frame - Allows the user W
to add, modify or delete rock descriptions,
which automatically parse into the rock image
tracks as they are added/modified by depth
range.

Colrith - Poroay imager Nonknear

Quick Plot Presentation - Plot Track Type Panel

FAS - ane-penat - FE 1P 6P Allows the user to select plot with Log data and

computed colorlith image tracks, log data only or
Geologist Report — Cuttings/Core Descriptions.

LAS - Litho-Density - NPHLRMOB PE Logs

LAS - Senic - SPHLDT Logs

Colorith - ThAU - ThK Track

Quick Plot Presentation - Log Data Type Panel

Colorith - Hall K-Th-U (RGB) Track

Piot Track Type

¥] Brine The Log Data Type Panel allows the user to create
- faul L i . . . T
f’ o"p, :q Cwﬁ' " | Ecore quick log plot presentations, i.e. Resistivity button
g B i v]Images . " . .
T WI". 0|.1|'-5.r display plot tracks associated with the
& Litho/PHl Resistivity Sonic rESIStIVItY Iog data'
Spectral GR Gamema Ray Misc .
Default Button presents the default order of the = || User Button presents a table of available plot tracks
A e "

available data as seen in the Plot Track Selection Panel. and allows the user to set the order of the plot tracks.

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

e Profile 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.
o Data Entry Dialog Menu — This button allows the user to add, modify and delete
other data types, i.e.
= Gamma Ray Ranges Option Button — This button will display the
“Gamma Ray Levels” Dialog, which allows the user to override the
default Gamma Ray API Shale Levels by depth range, i.e.
e Clean Formation — Less than 60 API
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e Shaly—-60to 70 API
e Shale —70to 100 API
e Hot Shale — Greater Than 100 API

o Perforation Entry Frame Option Button — This button will display the “Perforation
Data Entry” Dialog, which allows the user to add, modify or delete perforation
data by depth range. This data appears as red circles in the depth column of the
Profile Plot with “Perf” next to the circles.

o Rock Description Entry Frame Option Button — This button will display the
“Enter Core / Rock / Bed Description” Dialog, which allows the user to add,
modify or delete Core/Cuttings Description by depth range or Measured Sections
by bed thickness. The user can modify the “Comments/Remarks/Notes™ Text
field directly or build the description from the individual image tracks entry
dialogs.

e Profile 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 profile plot. This dialog has two
buttons to set the Stratigraphic Units for a top, i.e.

= |CS (International Commission on Stratigraphy) Chart Button displays the
accepted stratigraphic units.

= 1968 Kansas Chart Button displays the Accepted Kansas stratigraphic
units.

o Sequence Stratigraphy Plot Track — The user can left click the mouse on the
sequence stratigraphy plot track to display the “Enter Horizons Data” Dialog with
the “Sequence Stratigraphy” Data Entry Panel displayed. This panel assists the
user in adding, modifying or deleting sequence stratigraphy units by depth range.

o Depositional Environment Plot Track — The user can left click the mouse on the
depositional environment plot track to display the “Enter Horizons Data” Dialog
with the “Depositional Environment” Data Entry Panel displayed. This panel
assists the user in adding, modifying or deleting depositional environments by
depth range. A plot track presents the data by terrestrial, transitional or marine
environments by color code.
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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 Profile Plot Data Section
o ~IQ_Control_Parameter
o ~1Q_Control_Definition
o ~IQ_Control_Data | 1Q_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.

[ Contro -
Depth Scale Data Entry Dialog Help
Save Data -
VCromPOH)owmtmo(ProﬂoPIol R

Display Available Memory Dialog  *4

VAWE

0.0,

| ~Tops | -10_Controi | ~10_Geo_Report | -1Q_tmages |

DESCRIPTION

d e STRT | START DEPTH UF
Exit f stop . F | 52510, : [END DEPTH LF
| i sttt | step . F | 05| : [STEP LENGTH CF
Depth Scale & Range: UL -999.25 : [NULL VALUE CF
Depth Scale: 100 ft/in e i BEREXCO LLC| : (Company (s
Cursor: Start Depth: ~ | End Depth: WELL [ WELLINGTON KGS 1-32 : |Well Name s
| | W ’
31450 23000 52510 P i WELLINGTON, : [Field (s
] ) SEC 32 Section (8
[ Reset Depth | Moty Depth ] rovat | 3 @s On : [Township (e.g. 428) (s
RANG [ 102 ®w : [Range (e 25E) LS
Stratigraphic Plot Tracks: S 0. oria M\ A
f ' woc [ T31SRIW, Sec 32| : [Location (Sec Town Range) (s
| Change Plot Limits | . - e -
T wc1 | NE SW NE NE| = [Location 1 (quarter calls) (s
?‘u - Loc? | 955 South, 877 West rom NE comer] - [Location 2 (footages) ()
e P | oot [ SUMNER! : [County L s
| Detault Track Order [~ STAT [ Kansas, : |State s
Digital LAS File Curve Data [CTRY : US} = [Country IS
; PROV : [Province ts
® Linclogy - Gamma Rey sxve [ Halliburton| : [Senice Company (s
(®) LAS - Reference - GR.SP.CAL Logs | LIC | License Numder s
i ‘ oAtz | 0872112013  [Completion Date LYYy
) Colotih - Resubity kmnper APz } 15-191-22501) © [API-Number s
) Colorieh - Resistvey imager Noelnear VW T | | = [Unigue Well ID Numbder L)
v LATI . DEG | 37.3153 : [Latude (F
{7 LAS - Micro Resistvey Loge Lonc . DEG | -97.4424] : [Longitude (F
) LAS - Resstviy Logs T ! NADZZ1 58 Geodetic Dakum a3
! X | 538021.23| : X or East-West coordinate 0 F
(L LAS - AHT Resastiviy Logs b | 4130799.98] : |Y of North South coorcinate (F
@ Colorith - Porosty mager HECS [ UTM : [Horzontal Co-ordinate System (s
i une [ 14,0} = [UTM Location {F
(! Colorigh - Porosty imsger Noaloear sTUs [ OTHER| : [Well Status Ls
) LAS - Leno-Densty - PE. NPHI, DPHI
113 = 29 s “ »
® LAS - Lino-Oessty - NPHIRHOBLFE Logs Select the “File” Menu, Click on the “Save Data” Button,
A = - oo s gy A
) LAS - Sonc - SPHLDT Logs which will display the “LAS File Data Types™ Dialog.
) Colorigh - ThAU - T Track
() Colorith - Mal K-Th-U (RGB) Track
| b4
Plot Track Type [+ Brine
& Default © LogiColorith | 5 o
./ Log Only ) Georeport ) images
Log Data Type
& LithoPHl O Resistivity () Sonic
. Spectral GR () Gamma Ray () Misc
BT - |

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,
profile 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
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being saved to the LAS version 3.0 file. Also noted in the two images are identified “required”
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.

DESCRIPTION

-
]
E

ot

Required 0.0

: |START DEPTH

Required 5251.0

: |END DEFTH

Required 05| :

STEF LEMNGTH

Required

-999.25| :

BEREXCO LLC

NULL VALUE

: |Company

WELLINGTON KGS 1-32

: |Well Mame

WELLINGTON

: |Field

32| :

Section

3|@®s ON

11COE ®wW

: [Township (e.g. 425)

: |Range (e.g. 25F)

T31S R1W, Sec. 32

: |Location (Sec Town Range)

ME SW NE NE

: |Location 1 (quarter calls)

955 South, 877 West. from NE comer| :

Location 2 (footages)

SUMNER

: |County

Required for US Kansas

: [State

Required for US us

: |Country

Required for CANADA

: |Province

Halliburton

: |Senvice Company

: |License Number

08/21/2013

: |Completion Date

-

' Required for US
' Required for CANADA

15-191-22591

: |APl-Mumber
: |Unigque Well ID Mumber

Lat/Long Required

37.3153| :

Latitude

-37.4424

: [Longitude

NADZ7
638021.23

or X/Y Required

: |Geodetic Datum
: X or East-West coordinate

4130799.98

: |¥ or Morth South coordinate

UTMm

: [Horizontal Co-ordinate System

14.0

: [UTM Location

OTHER!

: |Well Status

m-nco-n-nu:uﬂﬂmmjmmmmwmmmmmm—mmmﬂ-ﬂﬂ-ﬂ

Cl B R
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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
Profile Control Dialog as well as at the top of the Profile Plot.

Refaowe L, Sitr 58
0.0 GR 1005 =R
154421 5P 33400 BCAN
0 CGR 1500
0 CAL 120

Header Information:
Name: WELLINGTON KGS #1.32
15-191.22591 Status:
JLat 0.0 Long: 0.0
Elev:

Lithe Densaty ! Rhvsans Usasa 7 Stratigraphic Units
s F
g Reak Cohon | & 2| Members Formations
32

Edit Heades Information

Depih SCale & range:
Depth Scale: 100 ft/in
Cursor: Start Depth: End Depth:

31500 2300.0: 52490

Reset Depth [ Modify Depth
Stratigraphic Plot Tracks:
Change Plot Limits
Type of LAS Track to Display
Single ® Expanded
Default Track Order -
Digital LAS File Curve Data (
|

@ Lehology - Gamma Ray
& LAS - Reference - GR.SP,CAL Logs

Colorith - Resativity imager

Colorith - Resistivty mager Noninear

LAS - Micro Resistivity Logs.
LAS - Resstvity Logs

LAS « AHT Resistivity Logs

@ Colorin - Porosty mager
®) Colorith - Porcsty imager Nooinear
LAS - Ltho-Density - PE, NPHI OPHI

@ LAS - Ltho-Densiy - NPHIRHOB PE Logs
./ LAS - Sonic - SPHLDT Logs
/ Colorith - TRV - TvK Track

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

Plot Track Type

i

1
v | PV Sl T
| - L - 1y .
W &
| 1 .
{ M ! ! } Bl )
f 1 Py i £
» J I \ y I ! [
| ! \

& Defoult Log/Colorith
Log Only Georeport

'f%

/ ;,w”f%

Log Data Type
& Litho/PHl Resistrvity Sonic

Spectral GR GammaRay () Misc

e - ||

3 L

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 Profile 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
Displays a “Search for Data on KGS

Server” Dialog that allows the user to.

Identification Panel

KGS & PC Primary KEY — Identification
Numbers for the well

API-Number — APl Number of Well
Well Status - Status, i.e. OIL, GAS, etc.
Name — Lease Name & Number
Other Well Information Panel
Operator Name & KGS Database KEY
Field Name & KGS Database KEY
Location Information Panel

State Name

County Name

Location

Township Range Section

XY Position

Latitude

Longitude

UTM Zone

UTM X Position

UTM Y Position

Z-Position

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

{

® Show Initial Header Data

Search KG S Database for Well Header Information

identification:
KGS Primary Key:
0

AP-iumber:

PC Primary Key:

Status:
15-191-22591

Narmie:
WELLINGTON KGS #1-32

Other Well Information:

Operator Name: Operator Code:
BEREXCO INC 0

Field Hame: Field Code:
WELLINGTON 0

Location information:
State:

KANSAS

County:
SUMMER

Locaticon:

RIW, Sec 32, NE SW NE ME ; 955 South, 877 West, from MNE comer
Township:

Range: Section:

k3 N &S5 1®E w

Kansas TRS to Latitude, Longitude & Elevation

XY Position:
Latitude: Longitude:
0.0] 0.0
UTM Zone:
o0 Compute UTM
UTM-X: UTM-Y:
0.0 0.0
Z-Position:
Depth: Elevation: Kelty Bushing: - | Derrick Floor:
5249.0 0.0 0.0 0.0
Comments:

{ 15-191-22591 ) ; operator
ellington
Sec. 32 ; NEE SW NE NE ; 955 South, 877 West,

County
Total Depth: 3660 ; Elevation: 1259 GL

Ok Close

} Header Information Source Buttons:
* Show Initial Header Data — Shows the
Header Information initially loaded into
Program.
* Show KGS Well Header Data — Shows
the Header Information loaded from
KGS Database.

Buttons:

Status — Displays “Select Status of
Data” Dialog, user searches forthe well
status list for status of well.

Kansas TRS to Latitude, Longitude &
Elevation — The buttons calls a KGS
database routine to compute the
Latitude, Longitude and Elevation from
the Township, Range and Section.
Compute UTM — This button calls a
UTM Java Math Package to convert
Latitude & Longitude into UTM X, Y
Coordinates.

OK — Transfer Data Values to Program
Close — Close this Dialog

MNOTE: Initially the Basic Header
information is loaded from the LAS
version 2.0 file and other fields like
Comments, Location are loaded from
the Geologist Report Header Section.

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
Profile Program and any summary information will be updated in the Profile 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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| Search for Data il
[ Search By:

O API-Humber
r Enter Lease (D

|2 | Search for Data on KG

n Kansas Geological Survey Database:

® Lease name

() Township Range Section
rop Well Number, Not Case Sensitive): 1

[
|Wellingtcrn

Search

r List of Qil & Gas Wells:

LTCl API-Number Well Name Operator
____|15-191-19025-... WELLINGTON UNIT 58-INJ TERRA RESOURCES, |~
LT__[15-191-10272 |DeTurk 3 |Stelbar Qil 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.A__|

_T__|15-191-10296 |Cora Stone 'A’1 Stelbar Qil Corp., Inc.  [=| -
LT__|15-191-19021  Wellington Unit 141 Coop. Refining Assoc.
ILT_I |15-191-22591 [WELLINGTON KGS 1-32 |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 Qil Corp., Inc.
_T__|15-191-10104 'WELLINGTON UNIT, was PEASEL ... |[SHAWVER EB
_T__|15-191-10100 |WELLINGTOM UNIT, was ERKER 9... STELBAR QIL CORP IN + |
4| i |

[+ ]|

I Select Close

Search for Well Header Data in KGS Database Search By:
* APl-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
* 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
wells with the phrase “Wellington” 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 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 wi

thin 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 it is 191 for Sumner County and the 5-Digit Well Number for the Wellington KGS 1-
32 s 22591.

r Search for Data in Kansas Geological Survey Database:

Search By:

(® API-Number

) Lease name
Enter API-Number :

o Township Range Section

“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 for Data in Kansas Geological Survey Database:

Search By:

i) 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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http://chasm.kgs.ku.edu/ords/iqstrat.TRS2LL_pkg.getXML?iTownship=31&sTownship=S&iRange=1&sRange=E&iSection=32
http://chasm.kgs.ku.edu/ords/iqstrat.TRS2LL_pkg.getXML?iTownship=31&sTownship=S&iRange=1&sRange=E&iSection=32

<?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 Profile 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 Profile Plot.

il
:

Refamnce Lithe Density
o CR 1500 PE 200 Cengputed
156 510 SP 33503 N 41

0 CCR 1568 RHOB ui
. CAL 17e R 41

Formations

..

Status: OTHER
Long: -07.442414

Cursor: ——— ~Start Depth: — ~ End Depth: —
3180.0 [ 23000' [ 5249.0‘

[ Resetoepm |  Modyoeptn |
[ Stratigraphic Plot Tracks:

| Change Plot Limits |
[Typeof LAS Track toDisplay |
© single ® Expanded
~ Default Track Order -
| Digital LAS File Curve Data \
@ Leholgy - Gamma Ray
® LAS - Reference - GR.SP.CAL Logs

© Colorith - Resistey imager

(O Colorith - Resistvty imager Nocinear
© LAS - Micro Resistiviy Logs |
) LAS - Resistivity Logs

() LAS - AT Resstivty Logs

(®) Colorith - Porosty mager

(®' Cokorith - Porosty imsger Noninear

) LAS - Litho-Densty - PE, NPHL DPHI

(®) LAS - Litho-Densty - NPHLRHOB PE Logs
(O LAS - Sanic - SPHLOT Logs

B W

SRR

P AR AR

P
W

b

e
A R AT

) Colorith - ThU - TVK Track

s
Ty

(U Colorith - Hat K-Th-U (RGB) Track ||

-

[ Plot Track Type 1 [ Brine
© Detautt ® LogColortitn | .
) Log Only ) Georeport [ images
Log Data Type

® LthoPtt O Resistivity () Sonic

O Spectral GR ) Gamma Ray () Misc




Change the Plot Track Limits

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

Fle DepthScale DataEntyDioiog Help Select “Change Plot Limits™ Button to display the
bt “Change LAS & PfEFFER Plot Limits” Dialog. This
{01225 S dialog allows the user to change the plot limits in the

Depth: 5250.0 Elev (GL):1259.0 Profile Plot. For Profile only the “LAS Log Plot Limits™
J Panel is important.

Edit Header Information

Depth Scale & Range:

Depth Scale: 100 ftfin
Cursor: Start Depth: End Depth:
31020 2300.0; 5250.0

Reset Depth I Modity Depth

The user can change the
limits of the curve limits in
the plot track by changing the

Curve Description P ¥
Type of LAS Track 1o Display P! Minimum Maximum Reset
Single ® Expanded

Default Track Order I

Gamma Ray 0.0

1 Gamma Ray Minus U 0.0 . o
Ot LAS it Curve Oata  Hay s Branim contents in the Minimum and
Spontaneous Potential 156.521 . i
& Lencogy - Gamma Ray R = Maximum text fields. The
® LAS - Reference - GRSP.CAL Logs - = limits will change by group so
Cclorkh - Raslaoty negee Sulk Density 20 if you change one porosity
Wi ' Bulk Density Correction 15 limit, e.g. DPHI from “-0.1-
LAS - W
SR Density porosity e 0.3”to “0.0 — 0.5” then all the

LAS - Resistivty Logs

R s porosity curves will change to
) Cokeitn - Porosty mager Mosty Curve Description Minimum Maximum Reset the same limit.
8/ Colorith - Porosty imager Noninear A, T Total Resistivity 0.01 1000.0
® r
= : .
LAS - Lano-Deasty - P ¥, OPHI pHIT Total Porosity 00 os. I Eachcolor curve is color
) LAS - Ltho-Densty - NPHIRHOB.PE Logs _{ SH V-Shale 0.0 1.0 coded by unit to visuaIIy
i 1 . .
LAS - Sonic - SPHLOT Logs _{Pmi 1stPorosity %0 o5 assist the user in the type of
- P2 20d Poros 0.0 0.5
oo ThoneElonkita o, curves present.
Cokeeith - Hal K-ThU (RGS) Track - | RWA Water Resistivity 001 100000
Plot Track Type =TT fo Water Saturated Rock Resistivity 001 1000.0
Defuoit ® Log/Colorkth _lm Archie Cementation 1.0 40
Log Only oo mages Isw Water Saturation 0.0 10
Log Data Type M |
BVW Bulk Volume Water 0.0 058
& Litho'PHI Resistivity Sonic _1
Spectral GR ) Gamma Ray ) Misc 'TPM Pay 0.0 °'5#
Defautt “ PHIR Resistivity Porosity 0.0 osi

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 Profile 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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Adding Change to Gamma Ray (API) Shale Levels

To begin the example uses the well data from the Wellington KGS 1-32. The Log ASCII
Standard (LAS) version 2.0 File, Tops Comma Separated Values (CSV) File should be

downloaded to your 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
Type Zip Files
LAS 2.0 http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32.zip
Tops http://www.Kkgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.zip
- Load Data —=hbess  This example will only require that the

Data Source
KGS Data KGS (Database & Server)

Well Data

B—%
R 7 %n
HData

PC Data

PC (ASCH Data Files)
Ver 2.0 & 3.0

Tops CSV

=

Brine Data Measured Sections

Brine
Data

rine Data CSV

Rock DataCSV  Geologist Report

Tops
Data

Data Loaded
Data Source Filenames:
Log ASCIl Standard (LAS) Files:
1: Wellington-KGS-1-32.las
2:
3-
PC ASCII Files:
Tops CSV Welington-KGS-1-32_Tops. csv
Environment
Genera CSV:
Data Type
Log Data

Perforations mo ...

Tops Data

Sequence Stratigraphy wo ...

Depositional Enviromment yg

Profile Plot Presentation:

@ B11 Plot Tracks () LAS Log Data

3.0 LAS CSV KCS

) Hor:

Brine
Data

Rock
ate l-.-.-.
Br | &
e

Geo-Report:

Geologist Report o

izon Data

Data Type
Rock Measur ed Data wo

Rock Images wo

Brine Data o

Bio-Stratigraphy XO

ore CSV:
rine CSV

3.0 LAS CSV KcS

() Rock Data () Geologist Report Data

e

Clear

Ti—

LAS version 2.0 (Wellington-KGS-1-
32.1as) and the CSV (Wellington-KGS-
1-32_Tops.csv) Files will be loaded into
the Load Data Dialog. The purpose of
this exercise is to insert a perforation
into the profile plot depth track.

Presently the Profile Plot assumes that
the user will load some or all of the data
from the “Load Data” Dialog and
modify the data in the profile plot data
entry dialogs.

Select the “Continue” Button at the
bottom of the Dialog to display the
Profile Plot Dialogs.
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£ | Control = £ | Plot = l

File Depth Scale Data Entry Dialog Help l WELLINGTON KGS 1-32 (15-191-22591) T: 315 R: 1W 5: 32
Latitude: 37.3154 Longitude: -97.4424 Flevation (GL): 1259.0 Depih: 5250.0
Header Information: ep Referance [ BockTexture bv LAS
Hame: WELLINGTON KGS 1-32 0 GR MO0 i ‘
15-191-22591 Status: OTHER 156,521 SF 33503 (& 3
Lat: 37.3154 Long: -97.4424 s 0 CGR 2000
Depth: 5250.0 Elev (GL): 1258.0 =0 ?“‘“ 1o
Edit Header Information | izg 5
fi
Depth Scale & Range: = —
Depth Scale: 50 ftfin 5 (]
Cursor: Start Depth: End Depth:
12015 ‘ 1200.0‘ ‘ 1550.0‘ L
C?
| Reset Depth | Modify Depth | =
Stratigraphic Plot Tracks:
| Change Plot Limits | %’ "
Type of LAS Track to Display e i
[ Single - Expanded 6 | ]
Default Track Order o = N
i 3._.;
Digital LAS File Curve Data — i
N
(@ Lithology - Gamma Ray I
(@) LAS - Reference - GR,SP,CAL Logs T
() Colorith - Resistivity imager =5
=
) Colorith - Resistivity mager Nonlinear | 9 {’S:
() LAS - Micro Resistivity Logs
) LAS - Resistivity Logs gj e
=5
) LAS - AHT Resistivity Logs ?gi.
() Colorlth - Porostty Imager i =
=
() Colorith - Porosity Imager Nonlinear 3_‘;:—; ol
1 LAS - Litho-Density - PE, NPHI, DPHI g%
() LAS - Litho-Density - NPH|RHOB,PE Logs
() LAS - Sonic - SPHIDT Logs %%
) Colorlith - Th/U - ThiK Track -
1 Colorith - Hall K-Th-U (RGB) Track - Z
-
Plot Track Type D Brine
) Default ® Log/Colorlith e
) Log Only ) Georeport e
Log Data Type I
@ Litho/PHI ) Resistivity (! Sonic e I
[ Spectral GR ) Gamma Ray ) Misc

Set the Start Depth to 1200.0 and the End Depth to 1550.0 and select the “Modify Depth” Button
on the Profile Plot Control Dialog. You can turn off or on any of the Log Data or Image tracks
you wish, for this example only the following is selected to start,

e Lithology — Gamma Ray

e LAS — Reference — GR, SP, CAL Logs
e Colorlith — Rhomaa-Umaa Track

e Lithology — Rhomaa-Umaa Track

e Thin Porosity Track

e Texture — by Gamma Ray
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ey —
Contro

7 Perforation Entry Frame

Lat: 37.3154 Rock Description Entry Frame
Depth: 5250.0 Elev (GLY: 1250.0
[ £t Header Information

Depth Scale: 50 ftin
|~ Start Depth: |  End Depth:

16285 l 12000/ l

r Cursor:

1550.0!

|
Modify Depth |

P

| Reset Depth |

Stratigraphic Piot Tracks:

{ Change Piot Limits ]

Type of LAS Track to Display

O single ® Expanded

Defaalt Track Order
Digital LAS File Curve Data

(8 Lenology - Gamma Ray

(8 LAS - Reference - GR,SP,CAL Logs =

) Cokeeith - Resastivty kmager
() Colerith - Resistivty kmager Noninear
() LAS - Micro Resistity Logs
() LAS - Resistivity Logs
() LAS - AHT Resistivty Logs
( Colceith - Porosty imager
() Cokeith - Porosty imager Nonlnear

() LAS - Leno-Deasty - PE, NPHL DPHI
() LAS - Leno-Oensity - NPHLRHOB PE Logs
() LAS - Sonic - SPHIDT Logs

() Colorith - TNU - ThK Track

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

-

Plot Track Type -

| [ Beine
O Detault ® Log/Colorlith [ Core
. O Log Only ) Georeport Climsges
I Log Data Type — =
@ LsnhoPMt O Resistvity O Soaic

) Spectral GR ) GammaRay  Misc

|

|

- Gamma Ray Zones (API):

-- Lithology Composition Plot Track
-- Texture by Gamma Ray Plot Track
-- Colorlith Image Tracks.

Effective Depth Range:

Starting Depth: 0.0|

The Gamma Ray Levels change the appearance of the Image Tracks:

Ending Depth: 0.0|

<= Clean => <= Shaly => <= Shale => <= Hot =>
- Start: [ Shaly Start: | - Shale Start: |  Hot Shale: | - End: - ‘
I o.ol:}[ eo.ol‘:‘l 7og‘&[l 100,0” [ 150.0}|
I Add Gamma Ray Ranges to List l Reset Data I
Start End Minimum | Shaly Shale | HotShale | Maximum

L)

Remove I

Modify I

Remove All

| ok || cencet |

Select the “Data Entry Dialog” Menu,

Click on the “Gamma Ray Ranges” Button, which
will display the “Gamma Ray Levels™ Dialog.
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@ Gamma

Gamma Ray Zones (API): [ Gamma Ray Zones (API):
The Gamma Ray Levels change the appearance of the Image Tracks: The Gamma Ray Levels change the appearance of the Image Tracks:
-- Lithology Composition Plot Track i - Lithology Composition Plot Track
- Texture by Gamma Ray Plot Track --Texture by Gamma Ray Plot Track
— Coloriith Image Tracks. — Colorlith Image Tracks.
Effective Depth Range: 1 Effective Depth Range:
Starting Depth: 1200.0 Ending Depth: 1550.0) Starting Depth: 0.0 Ending Depth: 0
<= Clean => <= Shaly => <= Shale => <= Hot => . <= Clean =>» <= Shaly => <= Shale => <= Hot =>
Start: Shaly Start: | | Shale Start: | [ Hot Shale: | | End: [ Start:- | [ Shaly Start: —  Shale Start: |  Hot Shale: | [ End:- ]
[ 0.0/ || 100]| || 100]| || 150]| || 200/ [ 0] || 509 || 70.0]| | 100.0]| | 150.0]|
| Add Gamma Ray Ranges to List | resetpan | | AAdd Gamma Ray Ranges to List | Resetpaa |
Stat | End | Minimum| Shaly | Shale |HotShale| Maxi stat | End | Minmum| Shaly | shale |Hotshale| Mamum
| | | 12000 1,550 o 100| 100] 150 200
Modify I Remove I Remaove All Modify | Remove | Remave All
| |
This example illustrates the ability to modify the “Shale Select the “Add Gamma Ray Ranges to List” Button to
Levels” by Gamma Ray API Levels over the depth range add the depth range Gamma Ray Levels.
of 1200 to 1550 feet.
Default Shale New Shale Select the “Ok™ Button to close this dialog and modify the
Shaly: 60 API 100 API Profile Plot with the new Gamma Ray Levels over the
Shale: 70 API 100 API selected depth range.
Hot Shale: 100 API 150 API
Maximum: 150 API 200 API

This depth range shale level change will illustrate the
changes to plot tracks when the shale level is modified.

["WELLINGTON KGS 132 (15-191.22591) 1: 315 R: IW 5: 32

Refarence
. GR 2000(5 o
156521 SP 33503

. CGR 200
. CAL 120

‘ Before Shale
Gamma Ray Levels

are changed.
Shaliness GR (API)
Shaly 60
Shale 70

| Hot Shale 100
Maximum 150

After Shale Gamma
Ray Levels are

changed.

Shaliness GR (API)
Shaly 100
Shale 100

Hot Shale 150
Maximum 100




Adding Perforations to Depth Track

To begin the example uses the well data from the Wellington KGS 1-32. The Log ASCII
Standard (LAS) version 2.0 File, Tops Comma Separated Values (CSV) File should be

downloaded to your 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
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
- Load Data cu=lwess  This example will only require that the

Data Source
KGS Data KGS (Database & Server)

Well Data

N
¥ 7 %n
HData

PC Data

PC (ASCH Data Files)
Ver 2.0 & 3.0

Tops CSV

=

Brine Data Measured Sections

Brine gp
Data

Brine Data CSV

Rock DataCSV  Geologist Report

Tops
Data

Data Loaded
Data Source Filenames:
Log ASCII Standard (LAS) Files:
1: Wellington-KGS-1-32.las
2
3-
PC ASCII Files:
Tops CSV Welington-KGS-1-32_Tops csv
Environment
Genera C5V:

Data Type 3.0 LAS CSV KG§

Log Data ves

Perforationa o

Tops Data

Sequence Stratigraphy wo ...

Depositional Enviromment yn

Profile Plot Presentation:
) Hor:

@ B11 Plot Tracks () LAS Log Data

.. Ceologist Report wo

izon Data

Brine
Data

Rock
p !-.-.-.
B B
3
E

Core CSV:
Brine CSV
Geo-Report:

Data Type 3.0 LAS CSV G§

Rock Measur ed Data Ho

Rock Images wo

Brine Data o

Bio-Stratigraphy o

() Rock Data () Geologist Report Data

Comme ||

Clear | ‘ Exit

LAS version 2.0 (Wellington-KGS-1-
32.1as) and the CSV (Wellington-KGS-
1-32_Tops.csv) Files will be loaded into
the Load Data Dialog. The purpose of
this exercise is to insert a perforation
into the profile plot depth track.

Presently the Profile Plot assumes that
the user will load some or all of the data
from the “Load Data” Dialog and
modify the data in the profile plot data
entry dialogs.

Perforation will only be automatically
loaded if the log data is downloaded
from the KGS Database. Select the
“Continue” Button at the bottom of the
Dialog to display the Profile Plot
Dialogs.
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http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.csv
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File Depth Scale Data Entry Dialog Help
Header Information:
Name: WELLINGTON KGS #1-32

15-191-22591 Status:
Lat: 0.0 Long: 0.0
Depth: 0.0 Elev:

Edit Header Information

Depth Scale & Range:
Depth Scale: 100 ft/in

WELLINGTON KGS #1-32 (15-191-22591)
I

Depih

Cursor: Start Depth: End Depth:
2878.0 ‘ 2300.0‘ ‘ 3000 U‘
| Reset Depth | Modify Depth |

Stratigraphic Plot Tracks:

| Change Plot Limits

Type of LAS Track to Display

] Single 0] Expanded

Default Track Order

Digital LAS File Curve Data
0] Lithelogy - Gamma Ray
(@) LAS - Reference - GR,SP,CAL Logs
{_) Coloriith - Resistivity Imager
() Colorlith - Resistivity Imager Nonlinear
() LAS - Micro Resistivity Logs
i) LAS - Resistivity Logs
() LAS - AHT Resistivity Logs
) Coloriith - Porosity Imager
() Coloriith - Porosity Imager Nonlinear
() LAS - Litho-Density - PE, NPHI, DPHI
{_) LAS - Litho-Density - NPHI,RHOB, PE Logs
() LAS - Sonic - SPHIOT Logs

(Z Colorith - ThiU - ThiK Track

) Colorlith - Hall K-Th-U (RGB) Track

[»

-

) Spectral GR () Gamma Ray (' Misc

User

Plot Track Type D
(® Default ) LogiColorlith Cco
) Log Onl ) Georeport

) Y D
Log Data Type
(@) Litho/PHI () Resistivity () Sonic

Images

Reference Stratigraphic Units
0 GR 1500
156521 SF -33.503 | B Memb Formati ;’ ke
0 CGR 1500 Edq B
g4 EFEE
2k car 1xa
_}"{ Leomprbon Linnentone
= —
TEEE
M .
istabnaer Sandstime

I

Set the Start Depth to 2300.0 and the End Depth to 3000.0 and select the “Modify Depth” Button
on the Profile Plot Control Dialog. You can turn off or on any of the Log Data or Image tracks
you wish, for this example only the following is selected to start,

e Lithology — Gamma Ray
e LAS - Reference — GR, SP, CAL Logs
e Colorlith — Rhomaa-Umaa Track

e Lithology — Rhomaa-Umaa Track

e Thin Porosity Track

e Horizons — Stratigraphic Units
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?:-'_IZ: —
file Depth Scale | Data Entry | Help
esder Miormeres Gamma Ray Ranges
Hamea: L 0
Parforation Entry Frame
15.191.22501 Sturtin B
Lak: 0.0 Rock Description Entry Frame g Dep. nding Depth
Depth: 0.0 Elev: 0.]| | 0.0
Edit Hesder Information ==
[ Depth Scale & Rangs:
Depth Scale: 100 fiin
rCursor [ Sdart Dapth: Envl Depithe

3110 | 230000, | 300000

| FResetDepth | WodifyDepth |
 Stratigraphic Plot Tracks:
| Change Plot Limits ]
[ Type of LAS Track to Display

L Single % Expanded
- Default Track Order

Digitsl LAS File Curve Dats
® Utology - Gummra oy ' Select the “Data Entry Dialog” Menu,
#) LaS - Refersnce - GR.SP.CAL Legs Click on the “Perforation Entry Frame”
© Cotoren - Resistcty imager - Button, which will display the “Perforation
(0 G - Reety Inagur Rosies: Data Entry” Dialog.
) LAS - Miers Resistivly Logs
) LAS « Resistivty Logs
) LAS - AHT Resistviy Logs
) Colorith - Porosty mager
() Coloriih - Porcsiy mager Nonkngar
) LAS - Litho-Density - PE, NPHL, DPHI
) LAS - Liho-Density - HPHLRHOB PE Logs
) LAS = Sonic = SPHLOT Logs

) Colorih - TRA - TR Track

() Colori - Hall K-Th-U (FiG8) Traek

e TP | ] Brime:
P @ RegiColocky (] Core
) Log Only ) Georeport [Jmeges
Log Data Type

® Lithoml O Resistvity ) Somic
) Specirsl GR ) Gamema Ray ) Misc
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Ending Depth: - - Shots/Foot:

g

| End I

Modify Remove Remove All

Enter the Starting Depth at 2750 and the
Ending Depth at 2780.

"Shﬂﬁi-ll)w- | Ending Depth: rsnotsﬁooc-—l
[ 00| 00| o
Start End

2,750 2,

| Moty || Remove || memovear |

Select the “Add” Button to add the
Perforation depth range to the Dialog and to
the Profile Plot.

0 CAL 129

| Depik Retewance Rheraas Vs
o e 1ses Capad |5
15650 5P 33500 Redk: Ccbann § Members
[ AR

| 270 |
i i
Perf ZaXn b oiny
> R
S
A
 Shaly
CQay Shale s-:u:-s-u-m Limestene
“mmmﬂ Conl
EEmEET Il
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Enter Core/Rock/Bed Description Dialog

The well data is entered through the “Load Data” Dialog and then plotted, the “Enter
Core/Rock/Bed Description” Dialog displayed below was designed to allow the user to add,
modify or delete core/cuttings descriptions in the profile plot directly.

|2 | Enter Core /

Close Dialog Help

Start Depth: End Depth: Thickness: . .

—_F o s Depth Fields — User enters either Modify
3815 D_ 38440 2 U_ the Depth Range for each bed. Cancel Clear

Comments/RemarksNotes: :

[3815; 3644; 5Y4/1; olive

gray. dolo packstone; peloidal, moderately argillaceous; silty, laminated; abundant dark

phycosiphon burrows, wavy bedding. 3848.7-3851 more abundant shale with lenses of cleaner dolomite and chert

iscattered to increasingly abundant dolomite nodules cm-size increasing upward; milky transiucent chert in filled vugs;

i£m laminae with phycosiphon scattered through the interval, gradational contact

Core/Cuttings/Bed Description — This text allows the user to edit the description directly,
which is automatically parsed when the user exits the field and is displayed below.

Save to Table Buttons

Add - Add new description to table &
profile plot

Modify — Modify description in table &
profile plot

Cancel — Enable the Table Button if Modify
was selected. Clear Depth & Comments...
Text Fields & Plot Description

Clear — Clear Depth & Comments... Text
Fields & Plot Description

® Parse &
Plot Description

Plot Description () Enter Description by Image Tracks

Start End
137953
37980
|3805.5
|3815.0
38440
38400
|3858.0
|3869.0
38730

TV

Plot Description — Shows what the profile
plot will display. When the user tabs out of
the “Comments/Remarks/Notes” Text Field
the dialog automatically parses the
contents of the Text Field into the individual
rock description data structures, i.e. Rock
Color, Lithology, Sedimentary Structure,
Fossils and Porosity.

g &
 Apyson
adip
Apsorog

sococcooono

Radio Buttons:

Parse & Plot Description— Default Panel
selection, displays the Plot Tracks as they
will appear on the Profile Plot.

Enter Description by Image Tracks —
Displays Enter Core/Cuttings/Bed
Description for each Image track Panel.

Text

I3?4D 5; 3795.3; SY4/1; olive gray, lime wackestone; nodular to laminated; abundant phycosiphon, dens..
|3795.3; 3798; 5Y4/1: olive gray, packstone to grainstone; medium grained; crinoidal, broken fossil frag
:3?93. 3805.5; 5Y4/1; olrve gray, dolopackstone; peloidal: moderately argillaceous; silty. becomes cm-5,.,
|3805.5; 3815; 5Y4N1: olive gray, dolo packstone, peloidal; moderately argillaceous; silty, mm laminated,

3B15; 3844; 5Y4/1; olive gray, dolo packstone; peloidal, moderately argillaceous; silty; laminated: abun...

:384-1_ 3840 5Y4/1: olive gray, packstone, peloidal; abundant coarse quattz nodules cm-size increasing

3849, 3858; 5Y4/1; brown; dolo packstone, fine; peloidal; scaltered to increasingly abundant silica nodu

:3858. 3869, 5Y4/1; dark gray, dolo packstone, fined grained: moderately argillaceous; silty, laminated: f

3869; 3873, 5Y4/1; dark gray, dolo packstone; silty, peloidal; laminated; 20% silt, wispy silty laminations.

(3873 3004 7 ANVETIA- acsuich aranns: lima nacketana: cibh nalaidal cnde_alanmatad acmine eilic wt

[l * Modify — Selects Description for editing.

There are two methods of entering the data

1. Edit Core/Cuttings/Bed Description Text Field Directly
a. Select the “Parse & Plot Description” Radio Button, which displays the Plot Track
Image Panel, which illustrates to the user how the bed will be displayed in Profile
Plot.
b. Edit the Comments/Remarks/Notes Text Field text directly; once the user exits the
field the “Plot Descriptions” Panel will parse the contents of the text field directly
into the rock data structures, i.e. Rock Color, Lithology, Sedimentary Structure,
Fossils and Porosity. The rock data is plotted in the “Plot Description” Panel as it
would appear in the Profile Plot.

Core/Cuttings/Bed Description Table -
Displays all the beds by depth range and
descriptions.

Table Buttons

* Remove — Remove Description from Table
& Profile Plot.

* Remove All - Delete the contents of the
Table.

103



r Comments/RemarksiNotes:

3815; 3644; 5Y4/M1; olive gray, dolo packstone; peloidal; moderately argillaceous; silty; laminated; abundant dark
phycosiphon burrows; wavy bedding; 3848.7-3851 more abundant shale with lenses of cleaner dolomite and chert;

cm laminae with phycosiphon scattered through the interval, gradational contact

scattered to increasingly abundant dolomite nodules cm-size increasing upward; milky translucent chert in filled vugs;

@ Parae & Plot Description D Enter Description by Image Tracksa
r Plot Description

Rodk Lifhology R &
Colar Rodk Cohmn = m S
. | 2 ¢
B 2% 2
=

%

2. Enter Description By Image Tracks

a. Select the “Enter Description by Image Tracks” Radio Button, which displays the

“Enter Description by Image Track™ Panel.

b. The user builds the Core/Cuttings/Bed Description text field from the individual rock
image data entry dialogs, i.e. Lithology/Texture, Sedimentary Structure, Rock Color,

Porosity Types and Fossils.

rComments/RemarksiNotes:

3815.0; 3844.0; dolomite: ( Level: -1 ), argillaceous, shaly, silty, cherty; 1st: olive gray (5Y4/1); burrows; Parallel
Laminations, Parallel wavy bedding, Nodules - Carbonates, Normal grading/fining upward;

D Parae & Plot Deacription @ Enter Deacription by Image Tracks
r Enter Description by Image Track
~ LithologyiTexture: r Sedimentary Structures: r Rock Color:
Edit — _ Parallel Laminations 'Pi'“a“"
o T o - == - Parallel wavy bedding 541
dolomite: ( Level -1}, argillaceous, shaly, sitty, cherty &, - Nodules- Cathonates e
B - Normal grading/fining upward
~ Secondary:
Edit Sedimenary Structure ‘
- Porosity Types: r Fossils:
& — Burrows r Streaks:
No Visible Porosity | Edit | Edit Fossil ‘ | Edit Color
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Adding & Modifying Core/Cuttings/Bed Descriptions

To begin the example uses the well data from the Wellington KGS 1-32. The Log ASCII
Standard (LAS) version 2.0 File, Tops Comma Separated Values (CSV) File and the Geologist
ASCII Delimited Cuttings/Core File should be downloaded to your 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
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.Kkgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_Tops.zip
Report http://www.kgs.ku.edu/Gemini/Tools/documentation/Wellington-KGS-1-32_geo.zip
(=] Lood Data c=lwess  This example will only require that the

Data Source
KGS Data

KGS (Database & Server)

Well Data

HiData

PC Data

PC (ASCH Data Files)
Ver 2.0 & 3.0

Tops CSV

Brine Data

Brine
Data

Brine Data C5V

Rock Data CSV

Measured Sections

Geologist Report

@

Tops
Data

Data Loaded
Data Source Filenames:

Log ASCIl Standard (LAS) Files:
1: Wellington-KGS-1-32.las

2:
3.
PC ASCII Files:

Tops CSV Wellington-K(

Environment

Genera C5V:

Data Type

Log Data

Perforations

Tops Data

Sequence Stratigraphy

Depositional Enviromment yg

G5-1-32_Tops.csv

3.0 LAS CSV KCS

Lo T

Profile Plot Presentation:

@ B11 Plot Tracks () LAS Log Data

) Hor:

izon Data

Brine
Data

il b
g

Core CSV:
Brine CSV
Geo-Report:

Data Type

Rock Measur: ed Data

Rock Images

Geologist Report

Brine Data

Bio-Stratigraphy

() Rock Data

() Geologist Report Data

3.0 LAS CSV KcS

e

Clear

Ti—

LAS version 2.0 (Wellington-KGS-1-
32.las) and the CSV (Wellington-KGS-
1-32_Tops.csv) Files will be loaded into
the Load Data Dialog. The purpose of
this exercise is to insert 3 beds into the
profile plot.

Presently the Profile Plot assumes that
the user will load some or all of the data
from the “Load Data” Dialog and
modify the data in the profile plot data
entry dialogs.

Make sure that the “All Plot Tracks”
Radio button is selected or the Rock
Image Tracks will not display. Select
the “Continue” Button at the bottom of
the Dialog to display the Profile Plot
Dialogs.

105



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_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_geo.zip

File Depth Scale Data Entry Dialog Help
Header Information:
Name: WELLINGTON KGS #1-32

15.191-22591 Status: 156521 sP -33.503 | B Formati '25’%’ .

Lat: 0.0 Long: 0.0 553 L CCR 1500 = i
E760 eaL 120

Depth: 0.0 Elev:

Edit Header Information

Depth Scale & Range:
Depth Scale: 100 ft/in

Cursor: Start Depth: End Depth:
3139.0 ‘ 2300.0‘ ‘ 2800.0‘
\ Reset Depth | Modify Depth |

Stratigraphic Plot Tracks:

‘ Change Plot Limits

Type of LAS Track to Display

® single

) Expanded

Default Track Order

[»

WELLINGTON KGS #1-32 (15-191-22591)

Reference
0 GR 1500

Depih

Lecompion Limestone

S

o

Digital LAS File Curve Data

(@) Lithology - Gamma Ray

(®) LAS - Reference - GR,SP,CAL Logs

i) Colorlith - Resistivity Imager

) Colorlith - Resistivity Imager Nonlinear

() LAS - Micro Resistivity Logs

) LAS - Resistivity Logs

) LAS - AHT Resistivity Logs

() Colorlith - Porosity Imager

) Colorlith - Porosity Imager Nonlingar

() LAS - Litho-Density - PE, NPHI, DPHI

() LAS - Litho-Density - NPHI,RHOB, PE Logs
() LAS - Sonic - SPHIOT Logs

1 Colorfith - ThiU - ThK Track

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

-

Plot Track Type [] Brine
() Default ) LogiColorlith [ Core
) Log Only ) Georeport [ Images
Log Data Type

(@) Litho/PHI ) Resistivity (_' Sonic

(8] Spectral GR ) Gamma Ray ) Misc

User

Set the Start Depth to 2300.0 and the End Depth to 2800.0 and select the “Modify Depth” Button
on the Profile Plot Control Dialog. You can turn off or on any of the Log Data or Image tracks

you wish, for this example only the following is selected to start,

e Lithology — Gamma Ray

e LAS — Reference — GR, SP, CAL Logs
e Colorlith — Rhomaa-Umaa Track

e Lithology — Rhomaa-Umaa Track

e Thin Porosity Track

e Horizons — Stratigraphic Units
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[ Select the “Data Entry Dialog” Menu Option then select the
Fle Depth Scaio |ESRRRRRERY Help “Rock Description Entry Frame” Menu Button to display the
e e “Enter Core / Rock / Bed Description” Dialog.

Name: WELLINGTO
I = | Enter Core / Rock / Bed Descriptior

15-191-22591
Lat: 0.0 Rock Description Entry Frame
Close Dialog Help
Start Depth: —— End Depth: Thickness:
“ 0 o| H 20.0| { 20.0|

Perforation Entry Frame

| Edit Header Information

-Depth Scale & Rang;
Depth Scale: 100 ftiin

Depth: 0.0 Elev:
Ci

Cursor: Start Depth: — | [ End Depth:
{ 3177.0 ‘ 2300.0"7 2800.0‘

| Reset Depth | Modify Depth |
r Stratigraphic Plot Tracks:

| Change Plot Limits |
r Type of LAS Track to Display

(#) Parse & Plot Description (") Enter Description by Image Tracka

Plot Description

® Single i) Expanded

Rodk
Calar
(@ Thin Porosity Track

() Testture - by Gamma Ray

Horizons

) Horizons - Seguence Stratigraphy

@ Horizons - Stratigraphic Units.

) Horizons - Depositional Environment

(@) Color - Rock RGB Values

(@) Lithology - Measured Sections
(0] Sedimentary Structures

® Fossis

Modify Remove Remove All

@ Porosity Track
O] Porosity Type

(@) Description

-

(PlotTrackType | [ Brine
(@ Default ) Log/Colorlith [ Core
] Log Only 0 Georeport

[ images

r Log Data Type
(® Litho/PHI ) Resistivity ) Sonic
[ Spectral GR ) Gamma Ray ) Mise

o

Add Bed 1 — Parse & Plot Description Text — Sandstone Bed

Enter 2418.0 in the Start Depth text field and 2422.0 in the End Depth text field.
Now enter the following cuttings description in the “Comments/Remarks/Notes” text field,
SS, white-clear, fine grain, rounded-sub rounded, calc cement, tight, some clear ss with int xIn

porosity, & vuggy porosity, NS, stringers of Siltstone, gray, with LS, white, fine xIn, soft, chalky

108



Tab out of the text field, which will automatically parse the above text into the rock data
structures and display the data as image tracks as they will appear on the Profile Plot, see image

below,

Start Depth: End Depth: Thickness:

2422 24340

12.0

Comments/iRemarks/Notes:

Add

Clear

S5, white-clear, fine grain, rounded - sub rounded, calc cement, tight, some clear ss with int xIn porosity & vuggy
porosity, NS, stringers of silistone, gray, with LS, white, fine xin, soft, chalky

Plot Description

@ Parse & Plot Deacription

D Enter Description by Image Tracksa

]

30
= i“.
=
=
=
(=
=
b= sty
b= sy
b= sy
b= &y

Now select the “Add” Button to add this description to the table below and to the Profile plot.

WELLINGTON KGS #1-32 (15-191-22501)

Depth Referenc Stratigraphic Units Rodk Lielogy &6 0] o Remarks
0GR 1500 Coler ok Cohumm. Pl =
g 156571 SP 33503 | B Menibers Formations & E*EF £° B " &l EE g
BP0 COR 1500 Edi B E-1-
2300 [% PO tAL 120 r 30
[Eecompion Limestone
2400 | S
Hehmer shale
[+ 2% white-clear fine grain
_2s00 |
o
EE
: d
_2600 |
2100 | I —
ftalmaker Sandstone

Primary Rock Lithology
$and, Sandsione

Secondary Rock Lithology

Silty, $ik
Sandy, sand
Calrareous

T
Porosity Type

= _Intercrystalline
- Vugzy
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Start End Text
24220 2434.0 353, white-clear, fine grain, rounded-sub rounded, calc cement, tight, some clear 55 with int xIn porosity &wv...
| Modify | Remove | Remaove All

Add Bed 2 — Parse & Plot Description Text — Limestone Bed

Enter 2422.0 in the Start Depth text field and 2434.0 in the End Depth text field.
Now enter the following cuttings description in the “Comments/Remarks/Notes” text field,

LS, white-tan, fine xIn, fossiliferous, pinpoint porosity & vuggy porosity, NS, LS, white, fine
xIn, hard, dense, styolite, stringers of pyrite

Tab out of the text field, which will automatically parse the above text into the rock data
structures and display the data as image tracks as they will appear on the Profile Plot, see image
below,

Start Depth: End Depth: Thickness: Add

2434 2450.0 16.0
Cance Clear

Comments/Remarks/Notes:
LS, white-tan, fine xIn, fossiliferous, pinpoim pDI"DSit}f & vugay pOI"OSit}‘. NS, LS, white, fine xIn, hard, dense, styc-lite.

stringers of pyrite

@ Parge & Plot Description D Enter Description by Image Tracksa

Plot Description

5
s
= A1sereg
adiy
A

TITTITIIT

Now select the “Add” Button to add this description to the table below and to the Profile plot.
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WELLINGTON KG5 #1-32 (15-191-22591)

Depth Refecenc Stratigraphic Units Rodk Liffulegy 90 Remarhs Primary Rock Lithology
E‘ 1] GR 1500 Calor Rod: Cohmmn Pl ? - ?
glsﬁ.ﬁll s 33503 |8 g Members Formations ";"5’;" 2 Egé‘ EE g R $and, Sandstone
- Edy B | imestone
77777 -3 M Limesto:
7 = Secondary Rock Lithology
Silty, Silt
i Sandy, sand
Pyritic, pyrite
et ) fossiliferous
- BT e - Calcareous
e e R .
Fossils
Fresh Water [ &) Feaw
o Bradkish Witer & Many
Marine & Broken
?F & — Macrofossils
F Porosity Type
= _Intercrysialline
—Vugzy
—Pinpoint
e
Shaly Shaly Shaly
Clay Shfh,, Sandstone Sjunjlrjrxllz Arkose Limestene f Dolemite  Dolemite  Gypsumo :rgq:\dnn Coal
BEEE i = Eecgeaieoof ) R |
Start End Text
24220 24340 53, white-clear, fine grain, rounded-sub rounded, calc cement, tight, some clear g5 with int xIn porosity &w...
2434.0 2450.0 L3, white-tan, fine xIn, fossiliferous, pinpoint porosity & vuggy porosity, NS, LS, white, fine xin, hard, dense, ...
Modify | Remowve | Remaove All

Add Bed 3 — Enter Descriptions by Image Tracks - Shale Bed

Enter 2406.0 in the Start Depth text field and 2418.0 in the End Depth text field. Select the
“Enter Descriptions by Image Tracks” radio button to display the “Enter Description by Image
Track” Panel.

This panel allows the user to build the Core/Cuttings/Bed Description from the Image Track
Data Dialogs. There are 5 dialogs provided, Lithology/Texture Data Dialog, Sedimentary
Structures Data Dialog, Rock Color Dialog (Rock & Soil Munsell Color Charts), Porosity Types
Data Dialog and the Fossils Data Dialog.
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Lithology/Texture Dialogs

Close Dialog Help

- Start Depth: End Depth: — | [ Thickness:
2406 ’V 2418.0 ’V 12.0

rComments/Remarks/Notes:

Cancel

r Enter Description by Image Track

D Parae & Plot Description

@ Enter Description by Image Tracka

~ LithologyiTexture:

r Sedimentary Structures:

(10 [0 {30140 [50 [60 [70 (80 [90 [10d

A

=l

-

Edit Sedimenary Structure

r Rock Color:
r Primary:

r Porosity Types:

r Fossils:

No Visible Porosity

‘Edit|

Edit Fossil

Edit Color

End

Text

2434.0

35, white-clear, fine grain, rounded - sub rounded, calc cement, tight, some clear ss with int xIn porosity & ...

2450.0

LS, white-tan, fine xIn, fossiliferous, pinpoint porosity & vuggy porosity, NS, LS, white, fine xIn, hard, dense, ...

Select the “Edit” Button in the Lithology/Texture Panel, this will display the
“Lithology/Texture” Dialog. This dialog displays three basic rock type panels, Sedimentary

Rocks, Metamorphic Rocks, and Igneous Rocks.

Remove All

The Sedimentary Rocks Panel has 4 Sedimentary Rock Lithology, Detrital Sediments (Quartz-
Feldspar Rock Fragments, “>50% Carbonate”, “>50% Dolomite” and “>50% Volcanic
Material”), Carbonate Rocks (Dunham, Folk’s Allochems and Crystalline Textures), Chemical
Rocks (Evaporates, etc) and Organics (Coal, Cherts, etc.).
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Under the Detrital Sediments Panel the Secondary Lithologies Panel will display for certain rock
types radio buttons selected, i.e. sand will select a series of Secondary Lithologies that the user
can select in combination to the Primary “Sand” Radio button selection.

Close Dialog

@ Sedimentary Rocka D Metamorphic Rocka D Igmneous Rocka

r Sedimentary Rock Lithology
@ Detrital Sediments () Carbonate Rocks () Chemical Rocka ) Organic Rocks

r Sediments: Quartz, Feldspar, Rock Fragments —————— | Secondary Lithologies:

@ Rock Fragmenta D > 5D0% Carbonate sli=slightly; med=medium; wvry=very, cocx—extremsly

) > 50% Dolomite ) Pyroclastic O eli med wvry (U ex bentonitic |
O ali mec vry () ex
O ali O ex
1 ali 0 ex
0 eli O ex
O ali mad vry () ex
1 ali O ex
) sld O ex
1 ali mac vy () ex

O 8li O ex bituminous

Rudaceous
(:l Cobbles

D gravel

o

() Pebbles ) conglomerate

D breccia

Arenaceous

Dloam

e (0 8li 0 ex carbonacecus

7 arkose 0 sli 0 ex carbonized

O sli O ex chalky

D loesa .
0eli cherty

Argillaceous O ali flinty

reilt ) siltstone sl ydritic

) elay ) claystone ) ali gypaiferous

lf:l bentonite lf:]l glauconite @ ali phoz tic

D marl D marlstone

QIC|@| e @ e @l e O e e e e e e e e e) e

eli pyritic

@ shzle (1 8li Uimed D wry (O ex limonitic

i

shale: ( Level -1), very carbonaceous, pyritic, slightly phosphatic

The main lithology for this bed will be Shale, but there are secondary lithologies associated with
the main lithology, carbonaceous, phosphatic and pyritic. The user also can select the relative
amount of the secondary lithologies, i.e. this example this rock is very carbonaceous, pyritic and
slightly phosphatic. Now select the “Add” Button to transfer the selection to the
“Lithology/Texture” Panel.

113



Start Depth: End Depth: Thick :
ep nd Dep ickness Add
2406 2418.0 12.0
Clear
Comments/RemarksiNotes:
2406.0; 2418.0; shale: ( Level: -1 ), very carbonaceous, pyritic, slightly phosphatic;
D Parae & Plot Deacription @ Enter Deacription by Image Tracks
Enter Description by Image Track
LithologyiTexture: Sedimentary Structures: Rock Color:
e Edit n ﬁmw:
shale: ( Level -1}, very carbonaceous, pyritic, slighthy =
phozphatic il
Secondary:
Edit Sedimenary Structure | |:|
Porosity Types: Fossils:
i Streaks:
i
No Visible Porosity | Edit | ‘ Edit Fossil | ‘ Edit Color |

Notice that the Lithology/Texture Panel shows relative percentage of the rocks selected with the
corresponding text below. The “Comments/Remarks/Notes” text field has also been modified
with the text. Also notice that the secondary lithologies are sorted by amount, very carbonaceous
is first, followed by pyritic and ending with slightly phosphatic.

Rock Color Dialog

The next rock data type is the rock color; select the “Edit Color” Button under the “Rock Color”
panel to display the “Rock Color Chart” Dialog. The color panels were set up to emulate the
Munsell Soil Color Chart Book. These colors are organized by Hue, i.e. 5.0 Red, with the panel
displayed with the Chroma(Saturation) along the horizontal axis and the Value(Lightness) along
the vertical axis.

This dialog allows the user to select up to 3 colors for each bed. There up to 10 color types, R-
Red, YR-Yellow Red, Y-Yellow, etc. 4 Hue Numbers for soil catalog and 2 Hue Numbers for
the rock catalog, which will display a specific Color Panel. The example below selects the
“Rock” Button on the Color Panel, 5.0 for the Hue Panel and YR — Yellow Red Color button
selected to display the “Hue: 5.0 Yellow Red” Panel (see image below).

For this bed the shale is black so the user only needs to select the N1 button in the “Gray” Panel,
which should appear in the “Primary Rock Color” Panel see image below.
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Close Dialog

rColor—
™ Rock
2 Soil

rHue:—

25
i 5.0
(275
2 100

rHue:—

(ssQUIrT) anfes

IIHII

1.0

r Primary Rock Color:

Hue: 5.0 Red
Chroma (Saturation)
20 30 4.0

r Secondary Rock Color:

o |

Streaks:

o |

r Ending Depth:

Select the “Add” button to transfer the color to the “Rock Color” Panel in the “Enter Description
by Image Tracks” Panel.
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Start Depth: End Depth: Thickness:

Add

2406 2418.0 12.0

Clear
Comments/RemarksiNotes:

2406.0; 2418.0; shale: { Level: -1 ), very carbonaceous, pyritic, slightly phosphatic; 1st: black (N1);

D Parge & Plot Deacription
Enter Description by Image Track
LithologyiTexture: Sedimentary Structures: Rock Color:

@ Enter Deacription by Image Tracks

________ Edit

Primary:

-

1| »

shale: very carbonaceous, pyritic, slightly phosphatic

Cm black
Energy: 2 ) i
Secondary:
Edit Sedimenary Structure | l:l

Porosity Types: Fossils:

&~ Streaks:

el
No Visible Porosity | Edit | ‘ Edit Fossil | | Edit Color

Notice that the “Rock Color” Panel shows that N1 black color as well as the
“Comments/Remark/Notes” text field displays the color selected.

Selecting Multiple Colors Example

The “Rock Color Chart” Dialog was set up to allow the user to enter up to 3 Munsell Rock
Colors selected from the color panels. This dialog can display either the Munsell Rock Color
Chart or the Munsell Soil Color Charts 2000. The RGB was computed using the Munsell
“all.dat” file (http://www.cis.rit.edu/research/mcsl2/online/munsell.php) containing the Munsell

hue, Munsell value, Munsell chroma, CIE x, y, and Y data from which the RGB (Red Green
Blue) Numbers were computed.

To select the first color make sure that the “Primary Rock Color” Radio button is selected then
click the color in the panel to select, i.e. click on the light brown 5YR6/4 color to select. See the
color selected in the “Primary Rock Color” Panel. Now select the “Secondary Rock Color”
Radio button and then select the second color, i.e. click on the moderate brown 5YR4/4 color
and notice that the color appears in the “Secondary Rock Color” Panel. To transfer the colors to

the “Rock Color” Panel on the “Enter Description by Image Track” Panel select the “Add”
Button.
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Rock Color Char

1.0

(ssqy3ry) anfes

hronmich
black

r Primary Rock Color:

® [ svRei4

light brown

Hue: 5.0 Yellow Red
Chroma (Saturation)
2.0 3.0 4.0

r Secondary Rock Color:

sl  EE

moderate brown

Starting Depth:

r Ending Depth:
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Fossils Dialog

The next and final rock data type is the Fossils, select the “Edit Fossil” Button to display the

Fossils Dialog. This dialog allows the user to select multiple fossils per bed by clicking on the
occurrence next to the general fossil image and text. There are 4 types general, rare (which will

display a ‘(‘and ‘)’ around the fossil image), abundant (which will place a © ’ under the fossil
image) and broken (which will display a /> through the fossil).

i I"

Close Dialog
Starting Depth:

0.0
Ending Depth:

0.0
Fossils
) General

() Fresh Water
() Brackish Water
® Marine

R=RarsFew A=4Rundsnt

DUNCENLE D=0CroRen

mage Description

Add

Clear

-]

-

% — Stromatoporoids

#* — Echinederms

® — Crinoids

® — Echinoids

< — Graptolites

& — Mollusks

& — Cephalopods

& — Ammonoids

- _ Belemnoids

& — Mautiloids

b — Gasiropods

& — Pelecypods

& — Sponges

1=t — Yertehrates

¥ — Amphibians

# _ Fish

3¢ — Mammals

& _ Reptiles

= — Plants

% _ Leaves

/A — Roots

& _ Wood

# - Algae

@ — Conifers

4 — Ferns

# — Flowering planis and (or) trees
i — Siromatolites

T — Fungi

== — Trace Fossils

# — Burrows

& — Coprolites

@ — Tracks

# _ Microfossils

¥ — Conodonis

= — Diatoms

& — Foraminifera

1 — Larger Foraminifera, or fusulinids
& _ Smaller, henthonic Foraminifera
& — Smaller, plankioic Foraminifera
@ _ Mannofossils

= _ Osiracodes

oo _ Palynomorphs

A — Acritarchs

1 — Chitinozoans

& — Dinoflagellates

v — Pollen and (or) spores
@ — Radiolarians

-+ — Bilicoflagellates
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This bed will select two fossils, abundant Conodants by selecting the “A” column next to the
Conodonts Fossil and rare Fish Teeth by selecting the “R” column next to the Fish Fossil. Then
select the Marine environment button under the Fossils Panel, then select Add to move the
selection to the “Enter Description by Image Tracks” Panel.

- Start Depth: End Depth:
2406 { 24180

"Th ickness:

12.0

r Comments/Remarks/Notes:

Add

Cancel Clear

Fish, Abundant Conodonts;

2406.0; 2418.0; shale: very carbonaceous, pyritic, slightly phosphatic { Energy: 2 ); 1st: black (N1); Marine, Rare

D Parse & Plot Description
r Enter Description by Image Track

@ Enter Description by Image Tracks

itary Structures:

shale: very carbonaceous, pyritic, slightly phosphatic (
Energy: 2 )

Py

ity Types:

No Visible Porosity

r Rock Color:
= a || Primany:————
=1
black
-
e dary:
Edit Sedimenary Structure | l:l
rF
#) - Rare Fish * || streaks:
B — Abundant Conodonts = l:l
-
| Edit | Edit Fossil | | Edit Color |

Notice that Marine, Rare Fish, Abundant Conodonts are added to the
“Comments/Remarks/Notes” text field as well as the “Fossils” Data Panel. To user can edit the
“Comments/Remarks/Notes” text field and add teeth next to the Fish to complete this bed.

2408

 Start Depth: — | [ End Depth: — | | Thickness:
’V 24180 ’V

12.0

rComments/Remarks/Notes:

Add

Cancel | Clear

Fish teeth, Abundant Conodonts;

2406.0; 2418.0; shale: very carbonaceous, pyritic, slightly phosphatic { Energy: 2 ); 1st: black (N1); Marine, Rare

O Parae & Plot Description
r Enter Description by Image Track

@ Enter Description by Image Tracks

 LithologyiTexture:

- Sedi tary Struct r Rock Color:
(10 [20 [30 T40 [50 60 [70 760 [90 (104 - Primary:
e Edit -
-------- 5 -
=hale: very carbonaceous, pyritic, glightly phosphatic =
Eneray: 2 ) black
12) il
e v
Edit Sedimenary Structure | l:l
r Porosity Types: r Fossils:
%)  — Rare Fish * || streaks:————
) — Abundant Conodonis = l:l
-
No Visible Porosity | Edit | Edit Fossil | | Edit Color
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X GR AB Image Description o ] ) ) ]
& — Macrofossils The fossil images in the Fossil selection list panel
¢~ — Inveriehrates are drawn from 10x10 character text mask matrices.

; :mm These images appear in the General Fossil Track on

# _ Arachnids the Profile Plot and above the individual Genera
# - Crusiaceans Name in the Bio Stratigraphy Plot Track.

# — Insects

: :;“ml":i‘:;zds T.here are 4 types G-general, R-rare (yvhich will
% _ Bryozoans display a ‘(‘and ‘)’ around the fossil image), A-
# — Cnidarians abundant (which will place a ¢’ under the fossil

@ — Corals . . . . </
% _ Stromatoporoids image) and B-broken (which will display a °/
#* _ Echinoderms through the fossil).
® _ Crinoids

@ _ Echinoids

< — Graptolites

& _ Mollusks

& _ Cephalopods

& — Ammonoids

-1 _ Belemnoids

& — Nautiloids

b — Gastropods

& — Pelecypods

& — Sponges

i=i — Vertehrates

¥ — Amphihians

¥ — Figsh

% — Mammals

& _ Reptiles

& — Planis

% — Leaves

# — Roots

& — Wood

# - Algae

@ — Conifers

4y _ Ferns

# — Flowering plants and (or) ivees

im — Siromatolites

T — Fungi

== — Trace Fossils

& — Burrows

& — Coprolites

@ — Tracks

* — Microfossils

¥ — Conodonis

= — Diatoms

& — Foraminifera

i — Larger Foraminifera, or fusulinids
s — Smaller, henithonic Foraminifera
& — Smaller, plankivic Foraminifera
& — Mannofossils

= _ Osiracodes

I _— Chitinozoans

& — Dinoflagellaies

w — Pollen and (or) spores
¢ — Radiolarians

4 — Silicoflagellates

L _ Spicules

OO0O0O0O0O0O0O0O00O00O0O00O00O0O0O00O000OdO0OoOOoOoOoooooooooooooooooooooooooooon
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Now select the “Add” Button to add this description to the table below and to the Profile plot.

WELLINGTON KGS #1-32 (15-191-22591)

Depih Reference Rhanaa Unax Stratigraphic Units Rodk Lihelogy & & Remarks Primary Rock Lithology
0 GR 150 .0 C ; E Colar Rodk Cohunm. - ? o] ?
156.521 P -33.503 | B Redk Cehern. EE Members Formations &2 2 i §*§ g Shale
ZEp0  con 1w g4 E;si =2 T Sand, Sandstone
[= "Fo  eal 120 50 F 30 EEEIEIEN )
- ThrEr  simene
= Lecompiin Linertime
Secondary Rock Lithology
Gg =5 Siley, Silt
= Biig Sandy, sand
pesme shate — o 24050 2415 0 shales wary - Cathonaceous, Casbonized
g b | 55 maee-ar N Pyritic, pyrite
TEE & o LT BRR poveniry | & 2 Sossiliferous
- Calcareous
Phosphaie, Phosphatic
_2500 |
Fossils
‘? Fresh Wader () Few
BE Braddsh Water & Many
Marine & Broken
2600 & — Macrofossils
*z — Fish
¥ — Conedonis
Porosity Type
= _Intercrysialline
— b i -
Shaly
Lineftene Cabonate Diomite  Delemite  Gypaon  Anhydrte Salt
.
Start End Text
2408.0 413.0 2406.0; 2418.0; shale: very carbonized, pyritic, slightly phosphatic ( Energy: 2 J; 1st black (N1); Marine, Ra...
24220 2434.0 35, white-clear, fine grain, rounded-sub rounded, calc cement, tight, some clear 55 with int xIn porosity & v..
24340 2450.0 L3, white-tan, fine xIn, fossiliferous, pinpoint porosity & vugagy porosity, NS, LS, white, fine xIn, hard, dense, ..
Modify Remove Remove All

121



Modify the Bed Description.

In this example the LS bed will modified to add pyrite nodules sedimentary structure, which will
require the “Enter Description by Image Tracks” Panel selected. Highlight the third line in the
table “2434.0 2450 LS, white-tan, fine xIn ...* and select the “Modify” button to load the
contents of the bed for modification.

Start Depth: End Depth: Thickness:

Modify

24340 24500 16.0

Cancel Clear

Comments/Remarks/Hotes:

LS, white-tan, fine xIn, fossiliferous, pinpoint porosity & vuggy porosity, NS, LS, white, fine xIn, hard, dense, styolite,
stringers of pyrite

D Parae & Plot Description

Enter Description by Image Track
Lithology/Texture:

@ Enter Description by Image Tracksa

Sedimentary Structures: Rock Color:
Edit ~ Primary:
TT T T r T T rrrr T T T T T T TrTTT |: E25PBQSID2
limestone: fine crystalline, fossiliferous, fine crystalline ( | =4 -
Energy: & ) Ll white
Secondary:
Edit Sedimenary Structure | l:ls TYRE.3/4.4
Porosity Types: Fossils: tan
== h}terl:.ry:h]]i.m L _ Macrofossils i Streaks:
. — Pinpoin =
‘- _ Vugay [=l||[ |2srBa.si0-2
- white
Ho Vizsible Porosity | Edit ‘ | Edit Fossil | ‘ Edit Color

Sedimentary Structures Dialog

Select the “Edit Sedimentary Structure” button in the Sedimentary Structures Panel on the “Enter
Descriptions by Image Tracks” Panel to display the “Sedimentary Structures” Dialog. This
dialog allows the user to select multiple Sedimentary Structures for each bed. The panel

Sedimentary Structures Symbols Panel has a list of check boxes next to symbols used to
represent the sedimentary structures.
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For this example the Pyrite Nodules need to be added. Click on the check box next to the
“Nodules — Pyrite, Ironstone” Sedimentary Structures. Select the “Add” Button to transfer the
selection to the “Sedimentary Structures” Panel on the “Enter Description by Image Track”

Panel.

= | Sedimentary Structures

Close Dialog

Starting Depth: Ending Depth:

0.0 0.0

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
&
O
O
O
O
O
O
O
O
O

Flame structure

Dish (and pillar) structure
Load casts

Oversteepening, overturning
Piygmatic fold/entherolithic bedding
Comoluted hedding

Slumped, contorted hedding
Drag folds (sedimentary)

Yein, sedimentary dyle
Cavities

Geopetal fabric; floored cavities
Nodules

Nodules - Cathonates

Nodules - Silicates

MNodules - Anydrites

MNodules - Phosphate

Nodules - Pyrite, Ironstone

Concretions, nodules, geodes in general

Calcareous concre tions

Siliceous concretions

Anhydrite concre tions

Phosphatic concretions or nodules
Ferruginous concretions or nodules
Pseudomozphs

Muderacks

Syneresis cracks

Tmaninmnal Cdmindnnn

defflm  »
defpil
load-Cs
defov

def fold
def-con-hd
slump, con:
Drefld, sed
Vn,Dyke

cav

nod
nod-CaCO
nod-5i02
nod-CaS0:
nod-PO4
nod-Fe
Cone, Nod
cale-Cone

si-Cone
anhd-Conc
phos-Cone
fe-Cone
defpse

mderk

synerk
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Start Depth: End Depth: Thickness:

Modify

2434.0 2450.0 16.0

Cancel Clear

Comments/Remarks/Notes:

2434.0; 2450.0; limestone: fine crystalline, fossiliferous, fine crystalline ( Energy: 6 ). 1st: white (2.5PB9.5/0.2), 2nd:
tan (8.7YRG6.3/4.4), other: white (2 5PB9.5/0 2); fossils; Nodules - Pyrite, Ironstone; No Visible Porosity (0.0%) |
crystalline porosity, pinpoint porosity, vugay porosity;

D Parze & Plot Deacription @ Enter Deacription by Image Tracks
Enter Description by Image Track
Lithology/Texture: Sedimentary Structures: Rock Color:
Pri :
Edit o, — Nodules - Pyrite, Ironstone - rimary
E [ |2sPBasi2
limestone: fine crystaline, fossiliferous, fine crystalline, =4 -
ironstone ( Energy: 7 ) i white
Secondary:
Edit Sedimenary Structure | I:lE= 7YRE.3/4.4
Porosity Types: Fossils: tan
= - ]J'.mem.ry:ta]line L — Macrofossils & Streaks:
-~ — Pinpoing E
o~ Vugey \=l [ |2sPeosn.2
i, white
No Visible Porosity | Edit | ‘ Edit Fossil | ‘ Edit Color |

Notice that the Sedimentary Structure was also added to the “Comments/Remarks/Notes” text
field. Now select the Modify button to transfer the changes to the table as well as the profile
plot.

WELLINGTON KGS #1-32 (15-191-22501)
Tepih Reference
0 GR 1500
156.521 B -33.503 | ¥

FAf0 COR 100
[< "0

CAL 120
C}
=

Rhomas Uras. Siratigraphic Units Rode Lithalogy e
Celor Reck Cohmn H

Remarks Primary Rock Lithology

g G-

Members Formations Shale
$and, §andstone

Limestone

wemnap

m o
adiy
Amsozog

oz g
ey
)
Iy

mmpnng
AmepBUNps:

g _Asorog

2300

Eeccmpton Limestrne

Secondaty Rock Lithology
=

Silty, Silt
Sandy, sand
s T ez 2406.0 2410.0 smate: ve s Cazbonaceous, Carbonized
Pysitie, pyzite
4 @ fossiliferous
T Calcarecus

Phosphate, Phosphatic

2400

Fossils

2600

& - Macrofossils
= - Fish
w — Conodonts

Sedimentary Structure Symbols
Deformational Structures

2700

® o  Nodules - Pyrite, Ironsione
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Porosity Dialog

= | Porosity Symbols il The Porosity Symbols Dialog allows the
Close Dialog user to select the type of rock porosity as
[ Startina Depth: P-Primany Porosit S-Secondary Porosity well as the estimated percentage. The
0.0 symbols are used to visually display the
encing Deptn: || B - e type of porosity next to the bed on the
0.0 ¢ menpartice Profile plot.

= _Intercrystalline
@ —Iniragranular
= —Intraparticle

& —Iniraskeletal

Porosity (%)
0.0

. _Solution
< -Vuggy

. —Pinpoint
J —Channel
# - Cavernous
<% _Breccia

& _Burmow

L _Boring

= — Shrinkage

OO0O0O0O0O00OO0OO0OooOooOooooooooonod
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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
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'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/Sequence Stratigraphy/Depositional Environment

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

This example will only require the ASCII
Delimited File Measured Section

Data Source
KGSData | KGS (Database & Server)

— Dm e (Measured_Section-Sec_24-T12S-

ﬁ" e i R18E.txt) File to be loaded into the Load
COsa PG (ASCH Dat il : Data Dialog. The purpose of this exercise
Q — T T @ is to show how to enter data into the
e H 7 1 “] Stratigraphic Units (Tops), Depositional

Environment and the Sequence
Stratigraphy Data Entry Panels.

Data Loaded
Data Source Filenames:
Log ASCIl Standard (LAS) Files:
1:
.
ER

Presently the Profile Plot assumes that the
user will load some or all of the data from
the “Load Data” Dialog and modify the
data in the profile plot data entry dialogs.

PC ASCII Files:

Topa CSV Core CSV

Environment: Brine C5V:

Genera CSV Geo-Report: Measured_Section-Sec_24-T125-R18E.bd

Data Type 3.0 LAs csv Kes Data Type 3.0 LAS CSV KGS

Log Data o ... Bock Mezsured Data W .

Perforations ) ... Rock Images m .

Notice that this data has Tops Data,
Geologist Report & Bio-Stratigraphy Data
loaded into the Profile Program.

Tops Data X yEs ... Ceologist Report . ... YES

Sequence Stratigraphy o ... Brine Data o .

Depositional Enviromment pg ... Bio-Stratigraphy - ... vES

Profile Plot Presentation:

() All Plot Tracks () LAS Log Data (_) Horizon Data (_) Rock Data (@ Geologist Report Data

Continue || Clear H Exit
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To display the Profile 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. To illustrate the depositional environment of this measured
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section another paper shows a subset of the above measured section with a depositional
environment drawn to the right side of the measured section, see the following image,

STOP 15: KANSAS TURNPIKE CUT (LECOMPTON LS. )

30
Barren Calcilutite, wxg,"punky yellow" ——shoreward
(%) King Y | offshore —=
HT[I . rmi’d
Sh. M. Gray Shale, no fossils ?|  detriral
pulse
E — Fine skeletal calcarenite ‘K‘of wave base
% E Beil (esp. good fossil collecting in upr.pt.)
w1
20 E E Ls. Argillaceous Skeletal Calcilutite below
(6) o | = & Calcareous Shale w.
-1 - . Wave
Mem abundant and diverse biota
E baze
=
fr. -—
= o
{m) Glueen [Z=== Gray Shale =]
Hill == : ) ) PO, ~rich
E % Sh. M. Black Shale w. FD4 laminae E anoxic
Big =1
10 E & Springs Skeletal Calcilutite w. diverse biota £ kﬁ:ﬂ:
(3 E % Ls. M. conspicuous fusulinids § base
O Doniphan [ Gray Shale w. fossils at top ~4 detrital pulse
=1 [5h. M. -'JJ =1 "
S '_r. :.I murg Inl:lr
Spring —.E-I:J:—:'I Shaly Calcilutite, poorly fossiliferous marine with
Branch -_'_Ij: poorly exposed detrital pulses
Ls. M. =
0 - — Fusulinid-rich shaly Limestone & Shale nearshore

Figure: STOP 15 Kansas Turnpike Cut: Lecompton Limestone (NE NW 24-12-18)

This image was taken from Guidebook Field Trip No. 10: Pennsylvanian Cyclic Platform
Deposits of Kansas and Nebraska, Field Guide by Philip H. Heckel, University of lowa and
Kansas Geological Survey, http://www.kgs.ku.edu/Publications/Bulletins/GB4/. The Deposition
Sequences (Sequence Stratigraphy) plot track will use the Depositional Sequences Web Page
(http://strata.uga.edu/sequence/tracts.html) from UGA Stratigraphy Lab as a reference to enter
the Highstand systems tract (HST), Transgressive system tract (TST), Lowstand system tract

(LST) and the Sequence boundary (SB).
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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).

133


http://www.kgs.ku.edu/software/gemini/Data/ISC.xml
http://www.kgs.ku.edu/software/gemini/Data/kansas.xml
http://www.kgs.ku.edu/PRS/Ozark/TYPE_LOG/Stratigraphic/index.html

Areurareny) | Wasiy

srozoraoerdoan]

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
L
Dot Entry Panek: Formation Tops
| Confidence: -

O Good o | ||
T | Systerms | - Subsystem: 11
® unknown ) Eon L .
S e l
© gystem ) Group = - J
O Subsystsm O Subgroup ||| S7tgraphle ame s apart of, .
. [ Stage: -
O Series Q

O Subseries O Member .| -| .| |.
O st O Bed [ Group: | [ Subgroup: ]

O

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

- 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 ]
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Enter Horizon Data — Depositional Environment Panel

The Depositional Environment Panel allows the user to Add, Modify or Remove Depositional
Environment Units. The Depositional Environment Matrix Comma Separated Values (CSV) File
illustrates the terms used in the Depositional Environment Data Entry Panel, as follows,
http://www.kgs.ku.edu/software/gemini/data/Depositional _Environment_Matrix.csv . Many of
the colors and terms uses Oil Standard Legend 1995, 4.5 Depositional Environment, Shell
International Exploration and Production B.V., The Hague
(http://www.gotds.com/ShelISTANDLEG.pdf) as a base reference with other sources to expand
on the Matrix.

The Depositional Environment Plot Track is basically set up to illustrate the water depth of the
sedimentary rock. The color matrix and water depth of the depositional environment is
illustrated as follows,

Water Depth (m)

Level Color Start End Description Reef
o 0+ Continental
1 0+ Coastal
2 Frash Water
3 Brackish Water
4 Hyper saline Water
5 0 2 Shoreface FeefFlat
0 1 - Upper
1 2 - Lower
2 - Fair weather wave base
(i 2 10 Offshore - Transition FesfBench
10 - Storm wave base
7 10 k1i] Offshore Reef Slope
20 30 - Fore Reef
30 * Most Reef Building Limit
¢ 30 100 Middle Meritic Deep Fore Reef
] 100 * Maximum Reef
[ ] - (Most coarals not below 100 m)
s s 100 200 Outer Meritic
A S 200 500 Upper Bathyal
s 500 1500 Middle Bathyal
c 1500 2500 Lower Bathyal
v N < 2500 Abyssal

Figure: http://www.kgs.ku.edu/stratigraphic/PROFILE/environment.html

The user selects from the list of environments from 3 basic types, Continental, Transitional, and
Marine. A “level/color” was approximated by the type of environment described and set as a
string array in the Depositional Environment Matrix CSV File that is parsed into a numeric
value. When the user selects an environment from the “Data Entry Panel: Depositional
Environment” Panel the “level/color” is automatically set, but the user can override the setting
and set the value themselves based on their perceived understanding of the water level above.
The scale is just a guide and not an absolute value.
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Type of Depositional
Environment Radio Buttons
Displays the contents of the
Environment Types by radio
button selection.

Environment Table Buttons: ﬂ
Select — Select the
highlighted Environment and
set the Level/Color Buttons.
Level & Colors — Displays a
web page that illustrates the
Level/Color by water levels.

Selected Table Buttons:
Modify — Modify the
Depositional Environment.
Remove — Remove
Environment from Table.
Remove All — Delete all
Environments from table.

) Sequence Stratigraphy

() Stratigraphic Units 8 Depositional Environment
Starting Depth: Ending Depth:
15.4 15.0|
Data Eﬂtl"" Panel: Deposihnlul Environment
% Continental Transitional ) Marine
Continental Environment Types
Type Group Subgroup Environment
|Mlraal | -
(Allial |Alluviad Fans | =
Allndal |Allnvial Fans |Siream Flows |
Alwdzl |Alluvial Fans Stream Flows Channgls
(Allndal |Allnvial Fans |Stream Flows |Sheetfioods
l-ﬂ.llu“al IAIIu.-ia1 Fans Stream Flows Sieve Deposits
Allwal |Allwial Fans Viscous Flows | 1
L ITE] Allwdal Fans Viscous Flows Diebris Flows =|

1
Salect
Enwironment:
Sedimentary Model:
Type of Environemant:
Environement Group:

Environsment Subgroup:
Comments:

Level & Calors

| IEEEN N R B

SR < | - |

Add Data to List Clear
Start End Emvironment Type Group

0 0.5/Storm wavebase |Shallow Marine Inner Meritic -
0 5: 3:0rlsnore-l'lansinon |Shallow Maring :Inn er Neritic |l

2 3Nearshore |Shallow Marine Inner Meritic

3: 55:LDWE[ Shoreface |Shallow Maring :Inn er Neritic

55 8.5\Upper Shoreface |Shallow Marine Inner Meritic

35: 10:Failwealher Wavebase |Shallow Maring :Inn er Neritic

10 13|Inner Meritic |Shallow Marine Inner Meritic

13| 16 Middie Neritic [Middie Marine [Middte Neritic
I 16 17.1|Outer Neritic Middie Marine |Outer Nenitic =
(! L | A7 2l Rathuesl {wT (TETS L1 Bathusl {
1] [ v |
Modify Remove Remove All
Cancel Help

Starting Depth & Ending
Depth of Depositional

Environment

Depositional Environment
Matrix allowing the user to

| select from a list of terms

that closely represents the
environment of the
sedimentary rock.

Il Depositional Environment

Selected.

- Level/Color Buttons to

represent the water depth.

| Table displaying the

Depositional Environment
Selected by depth range.

This example is not an absolute characterization of the water depths, only an example for
building the depositional environment for the well or measured section. The Depositional
Environment for the Measured_Section-Sec_24-T12S-R18E.txt file is partially illustrated in
Figure: STOP 15 Kansas Turnpike Cut: Lecompton Limestone (NE NW 24-12-18) above. To
also illustrate the water depths more clearly then the “STOP 15 ...” figure a “Basic vertical
sequence of individual Kansas cyclothem (Figure 4)” image is also presented from Guidebook
Field Trip No. 10: Pennsylvanian Cyclic Platform Deposits of Kansas and Nebraska, Field Guide
by Philip H. Heckel, University of lowa and Kansas Geological Survey,

http://www.kgs.ku.edu/Publications/Bulletins/GB4/ and is displayed below,

143


http://www.kgs.ku.edu/Publications/Bulletins/GB4/

Basic Cyclothem  |Depositional Environment| Fossil Distribution | Phase of
@ | (simplified megacyclothem) MNear- | Offshore H C’”‘"“““""‘ Deposition
E in Kansos-lowa outcrop belt shore = - § 5 E .g | .. =' _
o 2 ¥ ESgs1 5 | 2 8 3 =5 - |8
EEL < e :§.E£|i_.=|‘§ 8 o1f 2. 2lc3| 50|88
<52 Lithology Sls_z3ips85 % |g & £3 tHER I
5|z € ElEE =528 8|2 ¢ 53 FIEZ|E8 |88
glé&= 2|55 fuE Wsa'g |g 2|8 s38l58 888
Gray to green, | | | i c i ®|
* g locally red, (D) Detrital influx ofter i 1 E % E E = I i
= §1 corbancte shoal tormed BN EZl2 3|5
[z Sandy shale 1 i i | g o= V|E|ve g
w. siltstone | §. peteial intius 2N 22z 3|E(5 5
3 .  bafors shoal con- | 4 RN —o—|w Bl5|w
5 sparse fossils \l\ L1 [ditlons reached I P | 8| =
A, Lominated unfoss. J ¥ vl _r— -
w [EEE=25=) v bird's-eye calcilutite \| — g
Z o) oot | 1 N N N I N LT g 2Z| 8
= loc, cross-bedded '\1 s slel 0
44 , | g El5| =
w Skel. calcarenite | AL HE
= w. morine bioto | 215 =2E| -
3 e P . S B | b vill w
3d & Groy shaly dg E‘ 215 5
a Skel. calcilutite ' | e |z § Bl &
>3 w. abundant | | P T
5 i = gle] ¥
X marine biota { . i 5 S;_:, &«
~=r{ Gray-brown Shale w. S El=|w
Ll 3
& |\ abund. 1o sporse mor founal | | |- i Walsley
Sz Black fissile Shale [ e e bl T
7 | | oxi- |51 uw X
I ——— w. PO, , pelogic founa ] |_mum |sband el
= Dense, dork c s £ =
o Wl Skel. calcilutite I 2 |t 3 g o
o= w. marine biota; F 243|823z
0 4== loe. Calcarenite ot bass & |e %[O ES
: Sandy shale 1 | € |5 gfx|w
E'-_'IJ w. morine biota | < I R R = 55%%3
vy |t Gray to brown |l =
= Lo Bl x
2 @l Sondy shale w. loc | s E|E 8|E|aw
S Coal, Sandstone | = 215 8l&l=

Figure: Basic vertical sequence of individual "Kansas cyclothem," the transgressive-regressive depositional unit
characterizing, with only minor modification, most of the Marmaton, Kansas City, Lansing and Shawnee Groups of the
Midcontinent Pennsylvanian. Positional terms derive from Moore (1936) for limestones and Heckel and Baesemann (1975)
for shales. Conodont faunas conspicuously differentiate the two shale members from Heckel, 1977, Fig. 2.

The measured section that is being used was presented as an illustration of the Lecompton
Cyclothem, i.e. the rise and fall of the sea level. Bed 15b - Black fissile Shale is the deepest sea
level in this cyclothem with phosphates suggesting anoxic waters. Fusulinids suggest slightly
less deep waters, algae shaly limestone as intermediate depth, clayey shale with Brachiopods,
Pelecypods near shore. Coal with the under clay suggests swamp probably fresh water. The best
thing is to build a matrix and try to set the environments, starting like above using the fossils and
the lithology to estimate the sea level. The other thing is this measured section is laid out as beds
with different lithologies giving a continues record of the changing condition of the depositional
environment over a specific time interval, so the sea level will gradually change in depth so the
deposition across the beds should also reflect the change in sea level gradually for the most part.
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Bed Start | End Lithology Fossils Environment
19 0 0.5 Limestone, bluish gray, | Large Fusulinids, Crinoids, Storm wave base —
fine grained, hard Brachiopods, algae, clams Offshore Marine
18 a 0.5 2 Gray earthy limestone Offshore transition
18 a 2 3 Gray earthy limestone Near shore
18 b 3 5.5 Gray shale Lower Shore face
17 5.5 8.5 Gray clayey shale Upper Shore face
16 a 8.5 10 Limestone, very shaly, Fusulinids, brachiopods, Fair weather wave base
bluish gray bryozoans, corals, crinoids,
mollusks
16 alb | 10 13 Limestone, very shaly, Fusulinids, brachiopods, Inner Neritic
bluish gray bryozoans, corals, crinoids,
mollusks
16 b 13 16 Limestone, bluish gray Fusulinids, brachiopods, Middle Neritic
bryozoans, corals, crinoids,
mollusks
16 b 16 17.1 Limestone, bluish gray Fusulinids, brachiopods, Outer Neritic
bryozoans, corals, crinoids,
mollusks
15 a 17.1 17.8 | Shale, bluish gray Upper Bathyal
15 a 17.8 18.6 Shale, bluish gray Middle Bathyal
15 b 18.6 20.6 | Shale, black & fissile Conodonts Lower Bathyal
14 20.6 231 Limestone, grayish blue | Small fusulinids, brachiopods | Outer Neritic
fine grained massive
13 23.1 239 Limestone, grayish blue, | Spares fusulinids Middle Neritic
limestone nodules, shaly
12 a 23.9 24.5 | Olive green clayey shale | fossiliferous Fair weather wave base
12 b 24.5 25.1 Bluish drab clayey shale Near shore
11 25.1 26.2 Limestone, gray fine Near shore
grained earthy, massive
10 26.2 27 Shale, dark bluish gray Upper shore face
clayey
9 27 29.6 Limestone, gray, shaly Near shore
8 a 29.6 30.1 | Shale, bluish gray Lower shore face
8 b 30.1 30.6 Shale, bluish gray Abundant Fusulinids Fair weather wave base
7 30.6 31 Limestone, light gray, Abundant fusulinids Off shore
soft shaly
6 31 322 Limestone, bluish gray, | Fusulinids, crinoids, Storm wave base
medium fine grained brachiopods
6 322 33.2 Limestone, bluish gray, | Fusulinids, crinoids, Middle Neritic
medium fine grained brachiopods
6 33.2 36.2 Limestone, bluish gray, Fusulinids, crinoids, QOuter Neritic
medium fine grained brachiopods
6 36.2 37.2 Limestone, bluish gray, | Fusulinids, crinoids, Middle Neritic
medium fine grained brachiopods
5 37.2 37.7 Shale, tan, clayey Brachiopods, pelecypods Near shore
4 37.7 38.3 Coal, black Fresh water Swamp
3 a 38.3 395 Shale, bluish gray Land plants Fresh water Lagoon
clayey
3 b 39.5 40.8 Shale bluish gray sandy | Land plants Swamps, Flood basins
2 40.8 41.8 | Sandstone, bluish gray Upper Deltaic Plain
1 418 448 Shale, very sandy bluish Flood basins
gray

Table: Measured Section Sec_24 T12S R18E with suggested depositional environment.
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Opening Depositional Environment Data Entry Panel
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‘Allundal Fans
Mlnial Fans =
Alrdal Fans (Channels
Mlnial Fans ‘Sheetfloods
‘Alndal Fans ‘Sieve Deposits
Mlnial Fans
Allial Fans Deas Flows
Minial Fans Hudfiows
Braiged Sreams. |
|Channels.
| |
L kd
I 10|
Level & Colors
|
|
|
|
|
Clear
Type ] Group [

[Csicany | [ nemore | [ removesa

[Lemen J[_moe ]

Add an Environment to the Depositional Environment List

This first example will show how to use the Depositional Environment Panel to add a
Depositional Environment to the Profile Plot. Bed 15b - Black fissile Shale is the deepest sea
level in this cyclothem with phosphates suggesting anoxic waters. Figure “Basic vertical
sequence of individual "Kansas cyclothem,”...” depositional environment also suggests deep

— 20,5J‘ Set the depth range text fields, i.e.

water.
Starting Depth: Ending Depth:
“ — 1a.sJ‘ “
- Data Entry Panel: Depositional Environment
) Continental O Transitional ® Marine *—

Marine Envi Types

[ Type | Group [ Subgroup Environmer

Deep Marine Middle Bathyal Slopes Debris Flow -

Deep Marine Middle Bathyal Fans

Deep Marine Middle Bathyal IFans ine Fan

Deep Marine Middle Bathyal Turbidite

Deep Marine Middle Bathyal [Basin Plain

Deep Marine Middle Bathyal [Seamount

eep Marine Lower Bathyal -

Deep Marine Lower Bathyal Slopes

Deep Marine Lower Bathyal ISlopes Upper Slope

Deep Marine Lower Bathyal Slopes Lower Slope

Deep Marine Lower Bathyal Slopes Gravity Slide

Deep Marine Lower Bathyal Slopes Debris Flow £

Deep Marine Lower Bathyal Fans

Deep Marine Lower Bathyal IFans Sub ine Fan [

Deep Marine Lower Bathyal Turbidite

Deep Marine Lower Bathyal IBasin Plain = |
1 had

4] i I [»]

—P| Select | l Level & Colors |

Starting Depth to 18.6
Ending Depth to 20.6

Select the “Marine™ radio button to
display the Marine Environment Types.

Scroll down to the Deep Marine,
Lower Bathyal in the “Marine
Environment Types” Table.

Highlight the Deep Marine, Lower
Bathyal Environment

Click on the “Select” Button to transfer
Environment data for this depth range.
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Environment: [Lower Bathyal | Notice that the contents of the Lower
Sedimentary Model:  |Marine | | Bathyal record is transferred to the

Type of Environement: |Deep Marine Enviromnenttext ﬁelds
Environement Group: !_ower Bathyal '

Envircnement Subgroup:

Comments:  The Lower Bathyal level is set at “C”

Select the “Add Data to List” Button to
transfer the depth range and
o [+ 2 s[als]e]r]s]s]a]e - : '_ environment text fields and level/color
| Add Data to List Clear | tothe List.

Stat | End | Environment Type | Group Notice that the contents of the
18.6 20.6 Lower Bathyal Deep Marine Lower Bathyal -
- : t [Deep ari ! ¥ | environment text fields are transferred

to the depositional environment list.

The level and color are also displayed
in the Depositional Environment Plot
Track

Depth: 45.0
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Add another Environment to the Depositional Environment List

This next example will show how to use the Depositional Environment Panel to add another
Depositional Environment to the Profile Plot. Bed 4 Coal and Coaly Shale (Kanwaka), black soft
suggests swamp and because the next bed 3a and 3b have preserved land plants assume fresh
water swamp.

Starting Depth: : |E"°'"‘9 Depth: | Set the depth range text fields, i.e.
r Data Entry Panel: Depositional Environm:’ = —= Stmlng Depth to 3 7 ?
Ending Depth to 38.3

) Continental @ Transitional e ) Marine

Transitional Environment Types
Type R __Subgroup . Envienment || Select the “Transitional” radio button

Coastal Interdeltaic Coastal Plain Chenier Plains - B .. .
Coastal Interdeltaic ___|Coastal Plain Chenier Plains [Beach & Ridges to display the Transitional Environment
Coastal Interdeltaic Coastal Plain Chenier Plains Back Shore 1—- es
|Coastal Interdeltaic Coastal Plain Chenier Plains |Fore Shore YDes.
Coastal Interdeltaic Coastal Plain Chenier Plains Tidal Flats
Coastal Interdeltaic Coastal Plain Tidal .
Coastal Interdeltasic ___|Coastal Plain Tidal [Tidal Fiats Scroll down to the Coastal Interdeltaic,
Coastal Interdeltaic Coastal Plain Tidal Tidal Deltas 3
(Coastal Interdeltaic Coastal Plain Tidal LSupralidal i Subaqueous, SWﬂIIlp, Fresh Water in
(Coastal Interdeltaic Coastal Plain Tidal |Sabhka the “Transitional Environment Types”
Coastal Interdeltaic Subaqueous 1
Coastal Interdeltaic Subagueous Swamp T Tab 16.
\Coastal Interdeltaic [Subaqueous Swamp Fresh Water 4=
Coastal Interdeltaic Subagqueous Swamp Brackish Water . .
(Coastal Interdeltaic Subaqueous Lagoons I Highlight the Swamp, Fresh Water.
Coastal Interdeltaic Subagueous Lagoons Fresh Water =
[4] Il | Dl |

Click on the “Select” Button to transfer

| Select Level & Colors . .

— | | Environment data for this depth range.
Environment: [Fresh water Notice that the contents of the Fresh
Sedimentary Model: [Transitional ‘Water Swamp record is transferred to

the Environment text fields.
Environement Group: [SUD&C]LIEOLIS

|
|
Type of Environement: [Coastal Interdeitaic ]
|
|

Envirconement Subgroup: |SWEII’T'ID
Comments: || The Fresh Water level is set at “2”

Select the “Add Data to List” Button to

|| transfer the depth range and
o | 2] s |« s [ [7][s]s | a] =] ]| o] environmenttextfields and level/color
Add Data to List Clear | to the List.
Stat | End Environment Type Group Notice that the contents of the
18.6| 20.5/Lower Bathyal Deep Marine ILower Bathyal :
37.7| 33.3[?resh Water Coastal Interdeltaic Subagueous environment text fields are transferred

to the depositional environment list.

Thelevel and color are also displayed
in the Depositional Environment Plot
Track
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Primary Rock Lithology

Shale

Sand, Sandsione
Anthracite Coal
Limestane
Limestone {massive)

3" Limestone fwavy}

Secondary Rock Lithology
Clayey, Argillaceous, clay
Shaly, shale
Micaceous
Sandy, sand
[ fassiliferous
Phosphate, Phosphatic
Fossils
Fresh Water (&) Few
Bradish Water & Many
Marine & Brim
& - Macrofossils
«s _ Brachiopods
 _ Bryozoans
2 — Corals
@ - Crinoids
& — Mollusks
& _ Pelecypods
® - Plants
# - Algae
@ — Conifers

w — Conodonts
@ _ Larger Foraminifers, or fusulinids
Sedimentary Structure Symbols
Depositional Structures
- Lamination
Parallel Laminations
- Stratification
Horizontal hedding
T Parallel wavy bedding
P Normal grading/fining upward
Deformational Structures
®o  Nodules - Cathonates

Continue to enter the rest of the depositional environments for the measured section in the table

above, see image below.
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Modify an Environment in the Depositional Environment List

Highlight any environment, e.g. 8.5-10.0 Notice the Environment text fields are populated
Fairweather Wavebase. Select the “Modify™ with the level/color button set. Change any value
Button. and select the “Modify Data in List” Button to save.
iy =} Ll
- 2
a5 10.0)
'@ Continental ) Transitional ) Marine ) Marine
 Continental Environment Types. ‘Continental Environment Types.
Type | Group Subgroup Group
Alluaveal Iurdal Fans - 5 [Alluial Fang T
Allwdal E Stream Flows 1 4 \Allusdal Fans | 4
Adluaal Straam Flows Channals Alluial Fans Channels
Aiova Sveam fiows e Deposis iaga Fans ‘S Ouposs
Alndal [Viscous Flows: 1 [Alluial Fans. |
Alludal [Viscous Flows: Dedris Flows [Alluvial Fans Debris Flows.
Allunal Viscous Flows Uudfows a Allwial Fans Mudfiows |
Al = Braided Sreams -
af 1 1] [] | 0|
o] Commmacon. ]
Envircnmant: .| [ || Environmant: Falweatner Wavebase ]
Modal: | Sedimentary Modal: Mating |
Type of Bavironement: | | Typs of Enwirsmemant: | Shallow Marine |
Environement Group: | Environement Group: Anner Neritic |
Environesent Subgroup: | | Environesent Subgreup: Nearshore |
- Comments: . d 1 comments: .
49295
1IN rlele]-J-J-]-1
| Acd Data to List Clear Meodify Data n List Chear
Start End | Envronment Tipe Group Starl End | Emvironment Type Group
1) 0.5 Stoam wavebase Shallow Maring Inner Meritic = o 0,550 wave base Shallgw Mating Iriniee Nerisc |-
0.5 2 Cfshore-Transition Inner Neritic [E| 2 Oishore-Transion Shallow Marine Inner Nentic
3 Nearshore Inn e Neritic B El 3 Mearshors nner Nerc K|
3 5.5 Lowar Shoreface nner Hense
IFner Nense
Inner Neric
13 Innéf Meritic 13 lnner Neritic
13 16 Mididle Neritic Mididle Neritic 13 16 Migdle Neritic Middie Feeritic
| 18 171/ Guter Heritic Cuter Heritic = 18 17.1/Outer Neritic Cutes Neritic =
&l i Om ] I — - T
[ concet [ woe ] cancet_|[_vew
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Enter Horizon Data — Sequence Stratigraphy Panel

The Sequence Stratigraphy Panel allows the user to Add, Modify or Remove Sequence
Stratigraphy Units. Many of the colors and terms uses Oil Standard Legend 1995, 4.4.4 Sequence
Stratigraphy, Shell International Exploration and Production B.V., The Hague
(http://www.gotds.com/ShelISTANDLEG.pdf) as a base.

Starting Depth & Ending Depth of Sequence Stratigraphy

| & Sequence Siratigraphy Stratigraphic Units Depositional Environment unit_
Starting Depth: Ending Depth: I
171 20.6) }
Data Entry Panek Sequence Stratigraphy Buttons:
Add Data to List Transgressive systems tract Clear .
| l Add Data to List — Move the Selected Sequence
Systems Tract . .
— Stratigraphy unit to the table.
| Highstand systems tract HET .
— Clear — Clears the selection.
| Transgressiee systems tract TST
| Lowstand sysiems iract L5T
| Deep Water Fan System
| Deep water fan system (undifferentiated) DWWT
|- Leveed channel complex LcC
|:| Debris owsislumps DF
Basin floor fan complex BFF . . .
— Sequence Stratigraphy Buttons with explanation and
Miscellaneous Depositional Elements . .
abbreviations. The buttons are color coded to represent
. Condensed systems tract [condensation horizons) csT/ |l . . .
| e— - the color used for display in the Sequence Stratigraphy
- Forced regréssive shoreface wedge FRW PIOt TraCk'
I:I Lowatand wedge LW
Surfaces
Sequence boundary 38
Maximum fleoding surface MF5
| Transgresshee surface 75
Flooding surface F5
Tranagressive surface of erosion TSE
[ - | Resressive surtsce ot erozion ase || Table displaying the sequence Stratigraphy Units Selected
| by depth range.
Start End | Abrey Drescription
85 17.1[HST |Highstand systems tract =
174 206TST [Transgressive systems Wact Table Buttons:
208 239LET |Lowstand systems iract . . . . .
306 322HST [Highstand systems tract F Modify — Modify the Sequence Stratigraphy data in list.
322 IT.2TST |Transgressive systems tract R .
372 ITTILST |Lowsland systems tract - || Remove—Remove the Sequence Stratigraphy unit from
Mty I Rémice I Remave All | the |iSt
[ concet |[ hew Remove All — Empty the List of all data.

This panel allows the user to mark the depositional sequences visually in the profile plot. The
colors are designed to quickly distinguish the different processes that are taking place within the
depth column. The sequence stratigraphy plot track illustrates the change in sedimentation rate
with the sea level change. The following defines some of the terms that are used in the Sequence
Stratigraphy Panel.
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Reference for the following definitions: UGA Stratigraphy Lab — Depositional Sequences
(http://strata.uga.edu/sequence/tracts.html).

The following text is taken directly from the above website. Sequence stratigraphy is concerned
with the relative rates of change in sea level and sedimentation, not the position of sea level per
se.

Lowstand systems tract

As the rate of eustatic fall slows, it eventually equals the rate of subsidence and is then exceeded
by the rate of subsidence, leading to a slow relative rise in sea-level. Just as in the highstand
systems tract, this slow rise is outpaced by sedimentation rate, leading to a progradational set of
parasequences called the lowstand systems tract (LST). The base of the lowstand systems tract
is known as the sequence boundary and marks the greatest extent of subaerial exposure and
erosion. During the lowstand systems tract, incised valleys begin to flood and become the site of
estuaries. Such estuaries will advance landwards up through the incised valleys as sea level
continues to raise, even into subsequent systems tracts. These estuaries act as sediment traps and
prevent substantial dispersal of sediment onto the shelf.

Transgressive systems tract

As the rate of eustatic rise increases, the rate of relative sea-level rise also increases and
eventually outpaces the supply of sediment, leading to retrogradational parasequence stacking.
Such retrogradational stacking is called the transgressive systems tract (TST). Retrogradational
stacking is marked by well-developed flooding surfaces, that is, flooding surfaces with
pronounced deepening. As a result, flooding surfaces within the transgressive systems tract are
much more prominent than anywhere else in a depositional sequence. The first of these large
flooding surfaces is known as the transgressive surface and separates the underlying lowstand
systems tract from the overlying transgressive systems tract. Estuaries are commonly well-
developed during the transgressive systems tract as valleys cut during the FSST and LST are
flooded. Trapping of sediment within these estuaries starves the shelf of sediment, further
enhancing retrogradational stacking.

Highstand systems tract

Eventually the rate of eustatic rise will slow and be outpaced by the rate of sedimentation,
leading to progradational stacking in the highstand systems tract. The turnaround from
retrogradational stacking in the transgressive systems tract to progradational stacking in the
highstand systems tracts generally corresponds to the deepest water depths in a sequence and is
called the maximum flooding surface. As estuaries become filled with sediment, rivers build
deltas out onto shelves, and this sediment is dispersed by tides and waves to nearby regions. This
elevated supply of sediment to the shelves favors the development of progradational stacking.
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This example is not an absolute characterization of the water depths, only an example for
building the depositional environment for the well or measured section. The Depositional
Environment for the Measured_Section-Sec_24-T12S-R18E.txt file is partially illustrated in
Figure: STOP 15 Kansas Turnpike Cut: Lecompton Limestone (NE NW 24-12-18) above. The
measured section that is being used was presented as an illustration of the Lecompton
Cyclothem, i.e. the rise and fall of the sea level. The measured section is laid out as beds with
different lithologies giving a continues record of the changing condition of the depositional
environment over a specific time interval, so the sea level will gradually change in depth so the
deposition across the beds should also reflect the change in sea level gradually for the most part.
The best thing is to build a matrix and try to set the depositional sequences. The Depositional
Environment Plot Track will suggest the sea level rise and fall, which should be beneficial in
picking the depositional sequence boundaries.

Bed Start | End Lithology Fossils Sequences
16 a 8.5 12.8 Limestone, very shaly, Fusulinids, brachiopods, Highstand systems tract
bluish gray bryozoans, corals, crinoids,
mollusks
16 b 12.8 17.1 Limestone, bluish gray Fusulinids, brachiopods, Highstand systems tract
bryozoans, corals, crinoids,
mollusks
15 a 17.1 18.6 | Shale, bluish gray Transgressive systems
tract
15 b 18.6 20.6 Shale, black & fissile Conodonts Transgressive systems
tract
14 20.6 231 Limestone, grayish blue | Small fusulinids, brachiopods | Lowstand systems tract
fine grained massive
13 23.1 239 Limestone, grayish blue, | Spares fusulinids Lowstand systems tract
limestone nodules, shaly
13 23.9 23.9 Limestone, grayish blue, | Spares fusulinids Sequence boundary
limestone nodules, shaly
7 30.6 31 Limestone, light gray, Abundant fusulinids Highstand systems tract
soft shaly
6 31 32.2 Limestone, bluish gray, Fusulinids, crinoids, Highstand systems tract
medium fine grained brachiopods
6 322 33.2 Limestone, bluish gray, | Fusulinids, crinoids, Transgressive systems
medium fine grained brachiopods tract
6 33.2 36.2 Limestone, bluish gray, Fusulinids, crinoids, Transgressive systems
medium fine grained brachiopods tract
6 36.2 37.2 Limestone, bluish gray, Fusulinids, crinoids, Transgressive systems
medium fine grained brachiopods tract
5 37.2 37.7 Shale, tan, clayey Brachiopods, pelecypods Lowstand systems tract
5 37.7 37.7 Shale, tan, clayey Brachiopods, pelecypods Sequence boundary

Table: Measured Section Sec_24 T12S R18E with suggested depositional sequences.
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Opening Sequence Stratigraphy Data Entry Panel
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Highstand systems tract
Transgressive systems tract

Lowstand systems fract

fan system
Leveed channel complex

Debris fows/slumps.

Basin floor fan complex
Misceltaneous Depositional Elements
Comdensed systems tract (condensation horizons)

Incised vailey fill

Foreed regressive shoreface wodge

Lowstand wedge

| sequence boundary

:l Maximum flooding surface

j Transgressive surface

_l Flooding surface

3 Transgressive surface of erosion

:l Regressive surface of erosion

e

Desaiption

Add an Depositional Sequence to the Sequence Stratigraphy List

This first example will show how to use the Sequence Stratigraphy Panel to add a Depositional
Sequence to the Profile Plot. Starting with the Transgressive systems tract in Bed 15 a & b. Bed
15b - Black fissile Shale is the deepest sea level in this cyclothem with phosphates or the
maximum flooding along with Bed 15 a — bluish gray shale before the Bed 16 Beil Limestone.

thins Depth: ‘ rndins Depth: ‘ Set the depth range text fields, i.e.
| —> 1.1 — 9% Starting Depth to 17.1
e Ending Depth to 20.6
Add Data to List Transgressive systems tract Clea N
ouet | ~ : Depth Range for Bed 15
Systems Tract
- e #5T | Select the green “Transgressive systems
’_ Transgressive systems tract <= Ts7|| tract™ Button.
|| Lowstand systems tract L5T]|

The selection is shown between the “Add
Data to List” and “Clear” Buttons.

Select the “Add Data List” Button to add
data to table.
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Start | End __Able\a__ Description
17.1| 20.6|TST |Transgressive systems tract

Notice that the contents of the
Depositional Sequence depth range and
selection is shown in the table.

The depositional Sequence is also

displayed the Sequence Stratigraphy Plot
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Add a Sequence Boundary to the Sequence Stratigraphy List

Primary Rock Lithology

Shale
Sand, Sandstone
Anthracite Coal
Limestone

] Limestone (massive)

) Limestone fwavy)
Secondary Rock Lithology

Clayey, Argillaceous, clay
Shaly, shale

Micaceous

Sandy, sand

fossilifarous

Phosphate, Phosphatic

This next example will show how to add a Sequence Boundary to the Profile Plot. The top of the
Bed 4 Coal and Coaly Shale (Kanwaka), black soft suggests a sequence boundary.
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IR | [ Ending Depth: 1| Setthe depth range text fields, i.c.
—r — 377 Starting Depth to 37.7

Data Entry Panel: Sequence Stratigraphy

| Add Data to List | Sequence boundary o— [ Clear i Endlng Depth to 3??
TopofBed 4
Surfaces
(11 »”
.. | Sequence boundary -— B SE?IGC'E the Sequence boundary Button

. . with red dots.
Maximum flooding surface MFS
Transgressive surface TS5

—_ The selection is shown between the

ERiodb NI Fs|  “Add Data to List” and “Clear” Buttons.
Transgressive surface of erosion TSE
R R R T i ase|  Select the “Add Data List™ Button to
add data to table.

Stat | End |Abre] Description Notice that the contents of the Sequence
171 20.6/TST [Transgressive systems tract BOUIldaIY depth range and selection is
377 37.78B [Sequence boundary .

shown in the table.

The Sequence Boundary is also displayed

the Sequence Stratigraphy Plot Track

Kansas Turnlu]ne 6 Miles West of West Lawrence Interchange T: 125 B: 18E §: 24
Lati 8.903] Longitude: -95.363 Flevation (GL): 1001.0 Depth: 46.0
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Sandy, sand
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Phosphate, Phosphatic
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Continue to enter the rest of the depositional sequences for the measured section in the table
above, see image below.

Kansas Turnpike § M.|.|anlnl'Wul Lawrence Inierchange T- IZS R: 18E §: 24
Latit 8.9

031 Longitude: 95.361 Elevation (GL): 100L0 Depth: 46,0
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Quick Plot Buttons — Plot Track Type

e Default
Plot Track T ] Bri . . .
_ _(_n reehpe . (] Brine Digital LAS File Curve Data
e +/ Log/Colorlith | 1] core * Lithology — Gamma Ray
L Log Only () Georeport

v/images « | AS — Reference — GR, SP, CAL, Logs

* Colorlith — Porosity Imager

* Colorlith — Porosity Imager Nonlinear
‘) Spectral GR () GammaRay &) Miac » LAS — Litho-Density — NPHI, RHOB, PE Logs
* Colorlith — Rhoma-Umaa Track

* Lithology — Rhomaa-Umaa Track

* Thin Porosity Track

Horizons

* Horizons — Stratigraphic Units

Brine Data

* Brine — Stiff Diagram

* Brine — Collins Bar Diagram

Log Data Type
& Litho/PHI ) Resistivity i) Sonic

* Brine — Piper Diagram

* Data — Cations

* Data — Anions

Rock Data

*Images — Core Box

*Images — Core Slab

*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
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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
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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
Cherty, cheri

Glauconite, Glauconitic

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
pelleted
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 ;
- HiE iR % RN T Phosphaie, Phosphatic
4179.3 4203 STR&/1 browidsh Halife: hals
grgy psloidal | 201£ graanstene & . Tous, salt, ite
packsione A o

166



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
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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
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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
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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
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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

= i
=

= ;é>
E

i

e

w7

|

AT e A

by Mﬂﬁm’mu\m.

D N s SNORRA

V}

W)
e~

170



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
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