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ABSTRACT 
 

The Cotton Valley Group is an Upper Jurassic to Lower Cretaceous sequence of 
sandstone, shale, and limestone that underlies much of the northern Gulf of Mexico 
coastal plain from eastern Texas to Alabama.  A great many wells have been drilled into 
this tight gas formation over the years.  With the advent of new technology, wells can 
benefit both from improvements in horizontal well-drilling efficiency and horizontal-
well stimulation efficiencies.  New horizontal wells are currently being drilled into Cot-
ton Valley sands for gas, oil, and natural gas liquids.  Lateral lengths, stimulation vol-
umes, and production results continue to increase substantially. 

A great deal of information has been gathered from vertical wells in many fields 
that can yield critical insight into the evaluation of horizontal well placement.  This pa-
per will demonstrate the use of legacy data in the evaluation of Cotton Valley field areas 
for the placement of horizontal wells into the more productive Cotton Valley intervals. 

The U.S. Geological Survey (USGS) has stated:  “...the difficulties with wireline logs 
in tight Cotton Valley sandstones is that logs are of limited value in differentiating be-
tween gas-productive and wet intervals, and therefore in identifying gas-water contacts 
on the flanks of Cotton Valley fields.” 

Major factors contributing to the abnormally low resistivities in tight Cotton Valley 
sandstones include bound water (micro-porosity) associated with pore-filling clays or 
clay grain-coatings and conductive authigenic minerals such as pyrite and ankerite.  By 
using conventional core and rotary core plugs, magnetic resonance logs, and after-
stimulation production logs on vertical wells, it is possible to optimize targets for hori-
zontal well production and overcome a number of these problems. 
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A large number of 
wells with a very rich 
data sets in these 
wells were used for 
the analysis



Linam 23-1H

WEBB 13-5H

Jeter 23-2 Vertical Column

The Aethon Webb 13-5H ALT is higher in the 
ssection and produced  3-Bcf from a 3250ft 
lateral 1-Bcf/1000ft using 2008 technology

The Linam 23-1H is lower in the section and 
produced 2.03 Bcf from a 3000ft lateral- .67 
Bcf/1000ft 

Lower McFerren

The Turner horizontal well (Linam) did not 
produce as well in the Turner. The Upper 
Mcferren completions in the Webb 13-5H here 
produced 50% more than the Linam 23-1H 
placed in the Turner

With so many 
potential tight gas 
intervals it is 
important to select 
the most economic 
target for a 
horizontal well or 
vertical 
recompletion and 
keep your frac in 
that zone

Turner 

Even with 2008 technology  a good 
10,000 lateral would produce 10 Bcf



This horizontal well theoretically produced 6 individual fractures from 6 perf clusters and 6 
stages with fracture stages and perf clusters 300 to 500 ft apart using approx 750lbs/lateral foot 
in 6 stages
Today 250 clusters and 50 stages are not unusual with 2500-5000 lbs/lateral ft for the stimulation 
with 2500 to 5000 lbs/lateral ft

Linam 23-1H TVD Cum 2.03 Bcf & 3.65 Bcf EUR (No Cutoff) 3000ft lateral2008 Fracking

13100 TD8900MD

Density Neutron 
Porosity 0-60PU

GR 0-150 Green
Diff Caliper -2 to 8in

Pink Ovals represent 
Frac stage “vertical 
disks”

Keeping in mind that shale 
wells target Nano-Darcy Rock 
and tight gas sand wells 
target micro-darcy rock 100-
1000 times higher perm



Fracturing  formations with non-existent boundaries results in circular 
fracs where height is the same as wing length. In a modern horizontal 
well, many perf clusters along the wellbore allow many small fractures 
to break-up and shatter the formation more completely along the 
borehole in the target formation where the reserves are.

In current horizontal wells, with newer models and 
technology the complexity of the fracturing is still vastly 
under-estimated and with 50 stages rather than 6 stages



South to North LCV(Taylor) Sw remains constant

South   North

SwSw Sw

Stimulations 
here grow 
down



Lower CV 10,025 ft.

Illite-Smectite

Pyrite

Taylor Interval

Lieber 30-3 ALT

High Surface 
area clays 
creating 
microporosity



Core Plug Porosity

Lieber 30-3 ALT
LCV-Taylor

Density-Neutron-
Magnetic  Resonance 
Porosities

BVIRR

𝑆𝑤𝑖𝑟𝑟 = ஻௏ூோோିெ௔௚௡௘௧௜௖ ோ௘௦௢௡௔௡௖௘௉ுூି஽௘௡௦௜௧௬ିே௘௨௧௥௢௡ Equation 1 Porosity ONLY- No Resistivity

𝑆𝑤 − 𝐴𝑟𝑐ℎ𝑖𝑒 =  𝑛 ௔∗ோ௪Ф೘ோ௧ Equation 2  A Resistivity Ratio



Magnetic Resonance Porosity Definitions
T2 Distribution 

3-ms CMR Porosity 
(CMRP_3MS)

CMR Free Fluid Porosity 
(CMFF)

This cutoff is set for sandstone (33ms)
or Limestone (100ms)

Capillary Bound
Porosity

Small Pore
Porosity

Free Fluid
Porosity (Producible Fluids)

Not Measured

T2 0.03ms 0.3ms 3.0ms 33ms 3000ms

Total CMR Porosity 
(TCMR)

Pore Size Increasing 

Micro Porosity
BVIRR

𝑆𝑤𝑖𝑟𝑟 = ஻௏ூோோିெ௔௚௡௘௧௜௖ ோ௘௦௢௡௔௡௖௘௉ுூି஽௘௡௦௜௧௬ିே௘௨௧௥௢௡ Equation 1 Porosity ONLY- No Resistivity𝑆𝑤 − 𝐴𝑟𝑐ℎ𝑖𝑒 =  𝑛 ௔∗ோ௪Ф೘ோ௧ Equation 2  A Resistivity Ratio



Core Porosity Good, Core Perm Very Low 

Lieber 30-3 With Rotary SWCs Porosity, Magnetic Resonance and Perm LCV

Archie Sw and Swirr from Porosity-
Magnetic Resonance agree

Grey coding here is 
microporosity from 
magnetic resonance 
associated with the 
pore-blocking clays



South to North---- Turner and McFerren

South   North

SwSw Sw

Turner gets 
Better in the 
North



Upper CV 9,327 ft.

Lots of Illite Smectite

McFerren Interval

Lieber 30-3 ALT



McFerren Interval
Lieber 30-3 With Rotary SWC Porosity and Log Porosities

SEM 9,327 ft.

9,200 ft. 9,300 ft.

Core Plug Porosity

Density-Neutron-
Magnetic  Resonance 
Porosities

BVIRR

𝑆𝑤𝑖𝑟𝑟 = ஻௏ூோோିெ௔௚௡௘௧௜௖ ோ௘௦௢௡௔௡௖௘௉ுூି஽௘௡௦௜௧௬ିே௘௨௧௥௢௡ Equation 1 Porosity ONLY- No Resistivity

𝑆𝑤 − 𝐴𝑟𝑐ℎ𝑖𝑒 =  𝑛 ௔∗ோ௪Ф೘ோ௧ Equation 2  A Resistivity Ratio



McFerren

Perm Correlation

Lieber 30-3 With Rotary SWCs Porosity and Perm

Archie-Sw
Swirr-Magnetic Resonance

SEM 9,327 ft.
SEM 9,197 ft.

Turner

Producible water

Very High Water Cut and Low 
Cum (0.43 Bcf) due to water
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Lieber 30-3 SWC Porosity vs GR in Cotton 
Valley Sands
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As GR increases Porosity increases in this clay 
contaminated interval

As GR increases Perm does not increase in 
this clay contaminated interval
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Lieber 30-3 Rotary Cores- Perm vs GR in 
Cotton Valley

Gamma Ray Rotary Core Perm

Diagenetic Clays do fill pores, cover grains and preserve porosity in most Cotton Valley wells in various 
intervals



Lieber 30-1

110 mcfpd of gas coming from 
Lower McFerren and none from the 
Turner-- majority of the gas was 
coming from the deeper LCV 4 perf 
clusters- 1 producing– a little

McFerren

Gas from LCV

110 mcfpd Gas Very Little  Entry

Turner

4 perf Clusters from 9,215‘ – 9,310‘ were 
stimulated with  1,216,500# 20/40 mesh sand 
very little flow

Production Log



Linam Properties 26-2

McFerren

240 mcfpd Gas 90 mcfpd Gas & 250 bwpd Water
Mostly water

Good After Frac Gr
Very Little  Entry

Turner

Radioactive tracers indicate much better 
sand distribution in the upper vs lower

40-70 Fine Sand -74 Day ½ life
20-40 Resin-Coated Sand – 60Day ½ life
Pad – 84 Day ½ life

Stage-3 with 4 perf clusters 
stimulated with 301,600 #’s of Sand

Stage-2 –with 6 perf clusters 
stimulated with 500,900 #’s of Sand

Production Log



Comments & Summary
• A large data set with good well logs including magnetic resonance, core data, after 

frac gamma rays and production logs was used in the study

• All wells studied have some zones of higher porosity with higher gamma ray 
indicating porosity preservation from clays  (mostly micro-porosity from pore filling 
and some grain covering clays). These higher porosities do not preserve permeability

• The addition of magnetic resonance data quantifies micro-porosity and allows a 
computation of moveable water zones which should be avoided 

• Most stimulations (frac stages) in the Upper Cotton Valley were ineffective (meaning 
less than 50% of perf clusters produced)

• Attempting to stimulate widely spaced 4, 5 and 6 perf-cluster zones in a vertical well 
were unsuccessful in the upper Cotton Valley

• No Upper Cotton Valley zones have been efficiently drained in these wells

• Depletion is not a problem in the Upper Cotton Valley

• In this area the Cotton Valley Turner interval is not productive in many wells

• Horizontal wells with current technology should increase cumulative production 
substantially




