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 Hybrid dolomitization of Permian car-
bonate strata by 1) Permian reflux-mechanical 
compaction dolomitization and 2) Late Eocene
-Early Miocene tectonic-topographic driven-
hydrothermal re-dolomitization 
(recrystallization) enhanced reservoir porosity-
permeability-connectivity of strata, and devel-
oped residual oil zones (ROZ’s)-tilted oil/
water contacts in Permian Basin reservoirs. 
 This two-step process of 1) dolomitiza-
tion and 2) re-dolomitization 
(recrystallization) improved reservoir produc-
tivity. Down side is that residual oil zones 
(ROZ’s)-tilted oil/water contacts were created. 
This process extended through ramp/shelf stra-
ta and down-dip into open-system basinal 
lithofacies. 
 Finale was cave development in the 
Guadalupe Mountains, with Carlsbad Caverns 
the most famous. 
 Reflux-Mechanical Compaction Dolo-
mitization:  Permian reflux-mechanical com-
paction dolomitization of Permian strata dur-
ing initial-shallow burial produced clear, E-
planar dolomite, and preserved original rock 
fabric. Porosity-permeability was preserved in 
grain-rich strata, with additional porosity cre-
ated as brine(s) became depleted with respect 
to Ca2+ and CO3

2-, which caused partial disso-
lution (↑poro-perm) of carbonate grains during 
dolomitization. 
 Dolomitizing brine(s) sourced from a 
distant, broad, inner ramp/shelf lagoon envi-
ronment. During burial, up-dip Mg2+ rich brine 
was expelled by mechanical compaction to 
dolomitize down-dip carbonate strata. 
 Relative sea level fluctuations (late 

highstand-early lowstand) restricted the inner 

ramp/shelf and formed Mg2+ rich brine. Mid-

dle Permian Grayburg Formation ramp strata 

contain inner ramp anhydritic dolostone and  
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Lessons and Technology Evolution 
from TP Sims to Permian 2018 and 

beyond 
 

Aaron Close 
 

 The History of US shale production 

starts well before Mitchell’s now famous work 

in the Fort Worth Basin.  In fact the US’s first 

shale well was also its first natural gas well 

that produced from the Albany Shale in Fre-

donia New York in 1825.  The well was dug 

by William Hart a full 34 years ahead of 

Drakes famous well, in 1859.  Americas shale 

gas history pre Mitchell seems to have been 

forgotten, but it involved a great history mostly 

in the Appalachian basin, (Roen 1993).  Excel-

lent work done by the Gas Research Institute in 

the 80’s and 90’s help helped lay the founda-

tions for what would latter be the Shale revolu-

tion.  The famous Mitchell TP Sims 2 kicked 

off the modern shale gas revolution when 

Mitchell was essentially ready to give up and 

they tried the cheapest thing they could “slick 

water” (personal communications Bowker et 

al).  What they clearly had recognized was the 

size of the resource and had a strong motiva-

tion to sell gas into a very good gas sales con-

tract that Mitchell had, and to utilize an infra-

structure base that was quickly becoming idle.   

Then came the Fort Worth basin boom, and 

exploration extending into the Permian basin 

and other well know source rock areas.  The 

initial round of work looked at source rocks 

nation wide but with a focus on those that most 

resembled the Fort Worth Basin Barnett, this 

meant micro porous black shales typically with 

high silica content that was of a typical of the 

Devonian and Mississippian shales.  These 

where the closest analogs to the Barnett in the 

Fort Worth Basin and included Fayetteville of 

the Arkoma, the Caney and Woodford of the 

Anadarko, the Woodford and Barnett of the 

Permian, the Muskwa-Otter Park and Evie for-

mations of the Horn River and the Marcellus of  
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the Appalachian Basin, with the Bakken for-

mation of the Williston being unique as oil 

productive.  Soon thereafter three was also a 

time when the limits of what organic shales 

might produce begin to be pushed, as well as 

expansion into international project areas.  As 

the Niobrara, Eagleford, and Utica began to 

produce a fuller understanding of the possible 

combinations of lithology and pore systems 

that could produce.  There also began to be a 

shift towards oil producing or at least rich gas 

areas due to improved economics as natural 

gas prices fell in 2008.  Effectively the US gas 

producers have been exceedingly good at 

bringing on line new gas production with pric-

es on a long-term decline since the peak in 

June of 2008 when the US was producing 

about 56 BCF/day and has now increased pro-

duction to 80 BCF/day.  The shift to oil explo-

ration from gas caused issues related to simply 

the number of areas that where good oil prone 

source rocks at the right thermal maturity.  By 

far the biggest parts of the US where this is 

true is the Permian Basin, with other areas like 

the Anadarko, Gulf Coast, and areas of the 

Rockies having potential but not on the order 

of what exists in the Permian. And finally, a 

large portion of the remaining US basins where 

simply to gas prone.  Companies that had long-

term focus in the Oil rich basins have thus 

thrived.   Now producers are set to tackle new 

sets of challenges, but very different from the 

historic issues they worked on before.   Focus 

now is on capital efficiency, and land use opti-

mization.  With new tools being applied to fur-

ther optimize value.  How much additional ef-

ficiency can be brought to bear remains to be 

seen.    
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Resource Capture Efficiency in the 
Permian:  

An Examination of Lateral Length 
Planning and Execution  

 
Matt Benson and Forrest Mattox  
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 Lateral length is of primary importance 
to the production, and profitability of an un-
conventional oil well. Given the constraints of 
land, time, and engineering it is not always 
possible to capture the legal maximum of lat-
eral length. As we mature in our field develop-
ment processes in the Permian it is critical we 
gain a better understanding of the root causes, 
economics, and possible remediation of lateral 
length left behind. Utilizing publicly available 
pre-drill, and as-drilled plats the legally possi-
ble, planned, and executed lateral lengths are 
measured for wells completed in Martin Coun-
ty, Texas within the period of January 2016 
through July 2018. The data set of over six 
hundred wells is used to highlight whether lat-
eral length is being lost in the heel or toe of 
wells, and if it is loss due to planning or exe-
cution of the wells. Additionally, operators are 
compared to “look over the fence” and observe 
best practices. Preliminary results indicate that 
the majority of lateral left behind occurs in the 
heels, and it is mostly due to inefficiencies 
during planning. The best remedy for this cate-
gory of lateral left behind is off lease surface 
locations or aggressive back builds. While not 
the most surprising result, further analysis of 
the economics of the lost footage and stages 
reveals the opportunity cost of leaving lateral 
uncaptured.  




