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Presidentõs Letter 

Photo by A.J. 

 

 

 

Greetings to all KGS Members! 

 

A hint of Fall in the air?  Likewise, the upward 

swing in drilling activity has leveled off some-

what.  The improved societyôs economic standing is 

partly the result of steady business, and stock 

market bullishness. 

 

Tammy Nichols is the interim manager, and has 

been focusing on the continuing saga of data in-

tegration.  This is in conjunction with the Kansas 

Geological Foundation, and the Kansas Geologi-

cal Survey.  She and her staff of three (Rhonda, 

Angela, and Janice) have continued to provide 

the membership with quality service that we are 

all accustomed. 

 

Angela Forrest (library employee) will again have a booth this coming October in 

Oklahoma City at the AAPG sectional meeting.  She completed a successful mission 

to Houston in early April, attending the 100th AAPG anniversary at its national con-

vention, manning the KGS booth. She expertly engaged the many visitors as she 

promoted the library status and that of Kansas exploration in general. 

 

Other upcoming events include the KGS golf tournament on September 18th organ-

ized by Robert Patton.  The fishing tournament will be on September 15th organized 

by Jon Christianson.  The shooting tournament will be in October, organized by 

Larry Richardson.  Also in October, there might be a belated KGS picnic at some 

unknown location.  

 

May this season bring you good results in your exploratory endeavors.  Thank you 

for your continued support.   
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The KGS Library is pleased to 
announce a new service 

 

 

 
 
 
 

$20.00 per 
curve!! 

 

Quick  
turn -around 

  
 

Send us your log file 
or tell us which of 

ours you would like 
converted.  

 
316-265-8676 

  
 

 

Creating 

LAS files 

from our logs 

or yours 

Missing reference books and  

periodicals from the KGS 

Resource Room 

 
 Iôm channeling the spirit of my dear 

departed friend Bob Slamal.  Bob was de-

termined to organize all of the text books, 

survey bulletins and various publications 

that are in the resource room at the KGS 

Library.  He spent countless hours on his 

own time to accomplish this task.  Many 

years back, before his untimely death, he 

instituted a checkout policy for these ma-

terials.  Cards were filled out with the bor-

rowers name and publication, then placed 

in an envelope on the shelf where the pub-

lication was removed. 

 Recently I noticed many of these en-

velopes on the shelves and began to peruse 

them.  Many items have been gone for 

years.  Iôm asking that each member 

check your reference materials for these 

missing items.  Iôm sure they will be 

marked as KGS property. 

 Please help me in this endeavor. 

 

Wes Hansen 

Editor  
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Day or Night  
You can get to the data as you need it  
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WORKING WITH WELL AND LOG DATA Part 1:  

Porosity and Cross Plot Analysis of a Mississippian Interval from Mcpherson County, South Central KS 

Hendratta N. Ali, Fort Hays State University 

 

The Mississippian interval was studied using well log data from gamma, neutron porosity, density porosity, photoelectric 

and bulk density logs. Log data was obtained from the Canton #1-36 SWD well in the Bitikofer field in Mcpherson, KS. 

Part of the logged interval was cored between ~2990 ft and ~2992 ft MD. This interval is first analyzed for select petro-

physical properties. Known lithologic characteristics of the interval is typical of the Mississippian ñChatò (http://

www.kgs.ku.edu/PRS/Poster/2002/2002-50/P2-01.html) a heterogeneous units composed of variable mixtures of sili-

ceous, argillaceous and carbonate rocks with highly porous and some tight intervals.   

Thin sections from the interval show the presence of different types of porosity expression from nil, single, dual to triple 

porosity types observed through the cored sections (Figure1). 

 

Figure 1: Log curves from Canton #1-36 well showing the cored interval shaded red (a.) with relatively lower GR values averag-

ing 30 GAPI black curve), RHOB (orange curve) between 2.06 g/cm
3
 and 2.67 g/cm

3
, PE (bright green curve) between 1.72 and 

4.26 b/e, DPLS and NPLS porosity (dark green and pink curves respectively) with average porosity values between <5% and 36%. 

Thin section images at 4 different depths (c.) show (i) relatively tight section, (ii) interparticle porosity, (iii) fracture and interpar-

ticle (iv) vuggy porosity  
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The thin sections show (i) a very low (tight) porosity section, from an interval with relatively higher bulk density 

(RHOB) and higher photoelectric (PE) factor; (ii) a highly porous, mostly single porosity type section with primary 

interparticle microporosity zone and relatively lower RHOB and PE values; (iii) a porous dual porosity section, with 

abundant fractures and interparticle porosity and similar RHOB and PE values as (ii) and (iv) a highly porous triple 

porosity section with porosity zones characterized by fracture, vuggy and interparticle porosity.   

 

Porosity cross plots  

Cross plots are scatter charts generated from porosity and other log (RHOB, DT, NPLS, DPLS and PE) data. They 

compare the porosity data obtained by one type of measurement (e.g. RHOB) to porosity data obtained by another type 

of measurement (e.g. neutron porosity) to interpret mineral facies, lithofacies and other petrophysical characteristics of 

the interval. This interval has density and neutron log data but no DT (sonic log data) for cross plot analyses. 

Density Porosity log  

Density porosity is determined from the bulk density log. Formation bulk density is the overall density of a formation 

with all its constituents. Bulk density is a function of: matrix density (this is the density of the solid particles and grains 

that make up the rock), porosity (the volume of pore spaces between the grains in the rock), the type of fluid in the 

pores (i.e. oil, gas, formation water or drilling mud) and the fluid saturation (amount of each type of fluid) in the rock. 

These components also control other formation properties and make the density logs potentially useful for identifying 

other useful formation characteristics such as gas bearing zones (in combination with the neutron log), the presence of 

heavy minerals (e.g. anhydrite), or facies characteristics (combined with other logs e.g. NPLS and PE). Bulk density is 

typically acquired in combination with the PE log. 

Neutron Porosity log 

Neutron porosity is determined from the neutron log. The neutron log basically measures the amount of hydrogen (H) 

atoms present in a formation. This is because most of the hydrogen in rocks is mostly found in the fluid (fluids include 

liquids and gases) components of the rock. For example, water (H2O) contains two atoms hydrogen, natural gas e.g. 

methane (CH4) contains four atoms of hydrogen and higher hydrocarbons such as octane (C8H18) a component of 

gasoline contains even more hydrogen atoms and so forth. Thus, with very few exceptions, the presence of hydrogen 

atoms in a rock indicates that there are fluids which means that the rock has pores. Therefore, by measuring the 

amount of hydrogen atoms (hydrogen index) in a rock, the information is then used to estimate the amount of porosity 

in the rock. In the presence of clays, the hydrogen in the bonded water can be miscalculated as part of the pores and 

falsely increases the porosity reading in the formation from its actual porosity value. This is common in rocks contain-

ing clays and known as the shale effect. 

 

Neutron -Density Cross Plots 

Neutron porosity vs. density porosity (or bulk density) cross plots are 

best used in intervals with the absence of natural gas. This is because 

gas saturation skews density porosity by increasing the density porosity 

readings and decreasing the neutron porosity reading from actual poros-

ity values. This is known as the hydrocarbon gas effect.  

However, if there are some clays in the formation, the neutron porosity 

reading maybe skewed and the data point will plots higher porosity than 

the actual porosity values (shale effect). Therefore when density poros-

ity and neutron porosity are plotted together (Figure 2), data points 

show deviations from the 1:1 line due to these effects (the presence of gas, 

Figure 2: density and neutron porosity crossplot showing 

deviation from a 1:1 line .  The colors show samples of 

different bulk densities. 
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clays or and/or heavy minerals). On figure 2, gas influenced zones typically plot above the equality 1:1 line where den-

sity porosity values are higher than the neutron porosity values. In clay influenced zones, points plot below the equal-

ity line where neutron porosity values read higher than density porosity values. Denser minerals plot closer to the zero 

porosity value as opposed to low density particles. If the formation contained unusually heavy minerals (i.e. their den-

sity is greater than that of the mineral used to calibrate the porosity log data), the density porosity values will read 

lower than actual porosity or even read negative values (i.e. less than zero porosity). This is known as the heavy min-

eral effect. In this case, intervals above the line are generally higher in gas and intervals below the line are higher in 

clays (shaly). 

 

Cross plot overlays 

When a lithology overlay of sandstone, limestone and dolomite is added 

to the neutron porosity vs. bulk density cross plot (Figure 3), most of the 

data points plot between the sandstone-limestone lines. Fewer points plot 

between the limestone-dolomite lines. Other points plot above the sand-

stone (gas) and below the dolomite line (shales). Thus figure 3 suggest 

that the interval is mostly composed of calcareous-sandstone facies with 

some dolomitic limestone, shaly and gas bearing zones.  

Given that the data points mostly fall between and not on the lithology 

lines, further investigation to determine relative mineral phases follows. 

This is especially likely due to variations in PE log values that are mostly 

outside the known values for the pure lithologies on figure 3. For example, 

quartz the mineral in sandstones has a PE value of 1.81 b/e, calcite the mineral 

in limestone has a PE of 5.08 b/e, dolomite has a PE of 3.14 b/e. Clays have 

different PE values (between 1.8 to >6.0 b/e) although shales typically average around 4.0 b/e.  

A cross plot of apparent matrix density (RHOmaa) and apparent matrix volumetric photoelectric factor (Umaa) overlay 

with the ternary mineral chart for quartz-calcite-dolomite is shown on figure 4. In this case, most of the data points plot 

in the high quartz ïdolomite and feldspar zone with fewer points in the zones representing high % calcite. The domi-

nant minerals phases in the interval are quartz, feldspar, dolomite and to a lesser extend calcite. Note that the portion of 

the samples representing feldspars plot outside and above the ternary chart field.   

The Umaa-RHOmaa cross plot overly therefore suggest a more dolomiticï

silicate (quartz, feldspars, clays) facies, which somewhat conflicts with 

observations from the neutron porosity vs. bulk density cross plot lithol-

ogy overlay that showed a more calcareous-siliceous facies. These 

slight discrepancies are attributed to the fact that formations are not 

ñcleanò (i.e. composed on only pure mineral types), as well as the pres-

ence and variation in fluid types and fluid saturation.   

Combining analyses from figure 3 and 4, and taking into account GR 

values and visual core observations four mineral facies groups are iden-

tified for the interval. 

1. Siliceous facies (quartz and amorphous silica) 

2. Arkosic facies / feldspathic wackes (feldspars)  

3. Argillaceous facies (clay minerals) 

4. Carbonate facies (dolomite and calcite) 
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Figure 3: Neutron-density cross plot lithology overlay 

for the study interval.  Gamma ray ranges are color 

coded on the plot. 

Figure 4: Umaa-RHOmaa cross plot overlay with a 

matrix identification plot of three major minerals 

(quartz-dolomite-calcite) with color codes 
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Additional geochemical measurements of X-ray diffraction and X-ray fluorescence and thin section analyses of addi-

tional characterization of the interval will be presented in a later segment to this article.  

For further questions or comment contact: hnali@fhsu.edu 

 

Acknowledgment:  
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Martin K. Dubois and W. Lynn Watney. Mid-Continent Core Workshop: From Source to Reservoir to Seal. Kansas Geological Sur-

vey/Kansas Geological Society, Ed. Julie Tollefson, pp.236, Mid-Continent Section AAPG, 2013.  
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EDITORôS NOTE: 
 

In the far distant past, there was an effort to get the membership to agree to receiv-

ing the Bulletin online on the KGS website in pdf format.  I, as well as the vast ma-

jority of the membership, opted to continue getting a mailed hard copy.  In my cur-

rent capacity as treasurer of the KGS, it has become apparent to me that we need to 

really consider going to online only or  possibly assessing a surcharge to cover the 

printing and mailing costs of the Bulletin.  Our current costs of printing and mail-

ing the Bulletin are  not covered by our declining advertising revenue.  I welcome 

input from the membership on this matter. 

 

My email is whansen4651@sbcglobal.net. 

 

I will endeavor to come up with some hard numbers for the next issue.  Obviously, 

no changes will occur prior to the end of the current calendar year. 

AAPG Section Meeting Updates 
 

Eastern - Morgantown W. VA - Sept. 24-27 

 

Mid -Continent - Oklahoma City, OK - Sept. 30-Oct. 3 

 

Gulf Coast San Antonio, TX - November 1-3 

Please plan to attend the AAPG Mid-

Continent Section Meeting 

 

It will be educational and a great opportu-

nity to meet old friends and create new  

contacts during these downtimes. 
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