
120 North Robinson, Suite 900 Center
Oklahoma City, OK 73102

THE JOURNAL OF THE OKLAHOMA CITY GEOLOGICAL SOCIETY
                   VOLUME 62                                    ~ MARCH  |  APRIL 2012 ~                                     NUMBER 5

Oklahoma 2011
Drilling Highlights,

The Geology and Deep
Structure of the Oklahoma

Ouachita Mountains –
The SOPC 1-22

Weyerhaeuser Well,

And much more.



March ~ April 2012 | Page 337

The Journal of the Oklahoma City Geological Society

Volume 62 | Number 5

Shale Shaker Staff

EDITOR:
Michael Root, CEO, TerraQuest Corporation
mroot@ocgs.org; mroot@weatherbank.com
405-359-0773

ASSOCIATE EDITOR:
Neil H. Suneson, Oklahoma Geological Survey
nsuneson@ou.edu

GEOLOGIST WIVES ASSOCIATION:
Stacy J. Harris, Geologist Wives

PRODUCTION & DESIGN:
Theresa Andrews, Art Director,
Visual Concepts & Design, Inc.
visconcepts@cox.net
405-514-5317

EDITORIAL BOARD:

M. Charles Gilbert, Geologist,
ConocoPhillips School of Geology and Geophysics, OU 
mcgilbert@ou.edu

Michael W. Smith,
Geologist, Weston Resources, Inc.
westonresources@sbcglobal.net

Raymond W. Suhm,
Independent Geologist, Consultant
suhm@aol.com

Kris Wells,
Geologist, Mustang Fuel Corporation
Kris.Wells@mustangfuel.com

OCGS Executive Committee
PRESIDENT:
Greg Flournoy, Schlumberger Oilfield Services

VICE PRESIDENT:
Mark Goss, RKI Exploration & Production

SECRETARY:
Jami Poor, MAP

PAST PRESIDENT:
Suzanne Rogers, Sandstone Energy Acquisitions Corporation, 
Chair of Energy Libraries Online

TREASURER:
Hank Trattner, Trattner & Associates

LIBRARY DIRECTOR:
Steve Harris, Okland Oil Company

COUNCILOR:
Jim Franks, Independent Consulting Geologist

WEBMASTER:
John McLeod, Chesapeake Energy Corporation

SHALE SHAKER EDITOR:
Michael Root, CEO, TerraQuest Corporation

SOCIAL CHAIRMAN:
Greg McMahan, SandRidge Energy, Inc.

AAPG MID-CONTINENT REPRESENTATIVE:
H.W. (Dub) Peace

ENERGY LIBRARIES ONLINE CHAIRMAN:
Suzanne Rogers, Sandstone Energy Acquisitions Corporation

OCGS Offices and Geological Library:
120 North Robinson, Suite 900 Center,
Oklahoma City, OK 73102
Phone: (405) 236-8086 | Fax: (405) 236-8085
Website: www.ocgs.org

Michelle Hone,
Accounting Manager/Administrative Assistant
Email: ocgs.mhone@logixonline.com

Pam Yeakley, Library Manager, OCGS
Email: ocgs@logixonline.com



Page 338 | March ~ April 2012

The Journal of the Oklahoma City Geological Society
Table of Contents

Shale Shaker Features

	342	 Oklahoma Is Set To Lead The Nation; Michael 
Root, Editor, CEO, TerraQuest Corporation, 
Edmond, OK

	360	 Oklahoma Well Status; Randy Peterson, IHS

	395	 State of the Industry; Michael Root, Editor, CEO, 
TerraQuest Corporation, Edmond, OK

	Oil and Gas Exploration

	362	 The Geology and Deep Structure of the 
Oklahoma Ouachita Mountains - The SOPC 1-22 
Weyerhaeuser Well; Michael D. Allison, North 
Texas Sample Log Service; William H. Willis 
II, Manager, Southern Minerals, Weyerhaeuser 
Company; Neil H. Suneson, Oklahoma Geological 
Survey

	302	 Oklahoma 2011 Drilling Highlights; Dan T. Boyd, 
Oklahoma Geological Survey

	Professional Organizations

	344	 Oklahoma Geological Foundation Report; Thomas 
C. Cronin, OGF Chairman, CEO, K. Steward 
Exploration LLC

345		 OGGS 2011 Christmas Party; Greg McMahan, 
Social Chairman SandRidge Energy, Inc.

352		 The 2012 5th Annual Real Deal Mid-Continent 
Prospect Expo

354		 Geologist Wives Association; Stacy J. Harris, 
Reporter

	377	 Oklahoma City Geological Society Library 
Geological Treasure Chest

Oklahoma Universities

	357	 Shell Colloquium Series Schedule, Fall 2011; 
Lisa Vassmer, Special Events and Donor 
Relations, ConocoPhillips School of Geology and 
Geophysics, The University of Oklahoma

About the Cover

Michael Root creates the covers of the Shale Shaker.  The cover for this Issue utilizes an 
image supplied by Michelle Dodd, Coordinator of Photography for Chesapeake Energy 
Corporation and is one of many contained within Chesapeake’s Visual Resource Center.  

The cover ties nicely with this Issue’s technical subject matter: “Oklahoma 2011 
Drilling Highlights,” by Dan T. Boyd, of the Oklahoma Geological Survey; and “The 
Geology and Deep Structure of the Oklahoma Ouachita Mountains – The SOPC 1-22 
Weyerhaeuser Well,” by Michael D. Allison, North Texas Sample Log Service, William 
H. Willis II, Manager - Southern Minerals, Weyerhaeuser Company, and Neil H. 
Suneson, of the Oklahoma Geological Survey.



Page 362 | March ~ April 2012

by:  Michael D. Allison, North Texas Sample Log Service, Gainesville, TX | mallison@ntexsmpllogs.com;
William H. Willis II, Manager - Southern Minerals, Weyerhaeuser Company, Hot Springs, AR | william.willis@weyerhaeuser.com;
Neil H. Suneson, Oklahoma Geological Survey | nsuneson@ou.edu

Oil and Gas Exploration

Introduction

Thanks to the generosity of Weyerhaeuser 
Company and the cooperation of con-
sulting geologist Michael D. Allison, the 
Oklahoma Geological Survey (OGS) re-
cently released a formerly proprietary re-
port on one of the most important wells 
ever drilled in the Ouachita Mountains of 
Oklahoma – the Standard Oil Production 
Company (SOPC) 1-22 Weyerhaeuser. 
Spudded on April 9, 1987 and located on 
the crest of the Broken Bow Uplift more 
than 50 mi south of the thrust front of the 
Ouachita tectonic belt (Figure 1), the 1-22 
Weyerhaeuser TD’d at almost 19,000 ft 
and fortunately, Weyerhaeuser elected to 
thoroughly study all the cuttings from sur-
face to TD and all the cores that were cut. 
Equally important, Weyerhaeuser chose 
Mike Allison – a wellsite geologist with 
vast experience in the petrography of low-
er and middle Paleozoic strata in southeast 

Oklahoma – to log the well. The well is 
important for a number of reasons, but 
none more so than it drilled through the 
basal decollement of the fold-and-thrust 
belt into foreland facies strata at about 
11,750 ft and again at 13,400 ft. This well 
is therefore critical for all modern tectonic 
interpretations of the Ouachita Mountains 
(e.g., Arbenz, 2008).

This paper summarizes some of the con-
tents of the OGS report (Open-File Report 
OF 1-2012). The entire report consists of 
the following (asterisk denotes those parts 
that are included in this paper):

*	 Introduction – Neil H. Suneson
*	 Letter of Introduction – Michael D. Al-

lison
*	 Letter of Introduction – William H. 

Willis

*	 Revised Preliminary Report (August 

18, 1987) on SOPC 1-22 Weyerhaeuser 
(31 p.) – Revised by Michael D. Alli-
son, January 2012

Final Report (October 17, 1987) on SOPC 
1-22 Weyerhaeuser (46 p.) – Michael 
D. Allison

Geologic Evaluation, inc. shows, logs run, 
core intervals, drill stem test, formation 
tops.
General Statement
Thin Section Evaluation
Core Thin Section Evaluation
Geological Evaluation

Introduction
Sample Study
Geological Sequence Penetrated

Correlation of Ouachita Facies
Correlation of Foreland Facies 

(inc. Hunt #1 Neely)
Primary Tectonic Stages
Metamorphism
Reservoir and Source Potential

The Geology and Deep 
Structure of the Oklahoma 
Ouachita Mountains –
The SOPC 1-22 
Weyerhaeuser Well  
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261 Photomicrographs of cuttings, 90 ft 

to 18,940 ft (*example, Figure 2, this 
report)

Core photographs and photomicrographs
45 from Core #1, 12,137 ft to 12,149 

ft
22 from Core #2, 12,149 ft to 12,209 

ft
43 from Core #3, 14,252 ft to 14,301 

ft (*example, Figures 3A and 3B, 
this report)

19 from Core #4, 17,089 ft to 17,106 ft
19 Photomicrographs from the Hunt No. 1 

Neely well, 12,850 ft to 18,700 ft
17 Photomicrographs of Arbuckle Group 

samples from various wells in Grayson 
County, Texas. (Well names and loca-
tions proprietary)

Sample Log of SOPC 1-22 Weyerhaeuser, 
North Texas Sample Log Service – Mi-
chael D. Allison (*part, Figure 4, this 
report)

History of Geologic Investigations

Prior to drilling the SOPC 1-22 Weyer-
haeuser well on the crest of the Broken 
Bow Uplift in 1987, very little was known 
about the deep structure of the Ouachita 
Mountains. Most authors, including those 
who had published classic papers on 
Ouachita geology (e.g., Honess, 1923; 
Miser, 1929; Flawn and others, 1961), did 
not address the extent that overthrusting 
may have played in Ouachita tectonics. 
Although a major role for thrust faulting 
was not universally accepted (see, for ex-
ample, the public and acrimonious 1957 
– 1958 debate between Tom Hendricks 
and Peter Misch in the American Asso-
ciation of Petroleum Geologists Bulletin, 
summarized by Suneson (2008)), most 
geologists agreed that the Ouachitas were 
a fold-and-thrust belt. But the extent of 
overthrusting and the amount of shorten-
ing the orogenic belt had undergone re-
mained controversial.

Key to the argument was the recogni-
tion that early and middle Paleozoic shelf 

Figure 1. Generalized tectonic map of Ouachita tectonic belt (modified from Viele and Thomas, 
1989). Bu – Benton Uplift; BBu – Broken Bow Uplift; AM – Arbuckle Mountains; WM – Wichita 
Mountains; Lu – Llano Uplift.

strata present in the subsurface of the Ar-
koma Basin (Cambro-Ordovician Arbuck-
le Group through Mississippian Caney 
Shale) were equivalent to basinal strata in 
the Ouachita Mountains (Cambro-Ordovi-
cian Collier Shale through Mississippian 
Stanley Group) (Ham, 1959) and that the 
basinal strata had been thrust to the north 
or northwest over the shelf strata. How 
far south the shelf strata extended and lay 
buried beneath the thrust sheets of basinal 
strata would allow a minimum amount of 
shortening to be determined. More control 
would be possible if the early and middle 
Paleozoic shelf edge could be identified in 
the subsurface.

Geophysical studies and a couple of deep 
wells gave geologists a clue as to how far 
south the shelf strata extended. In early 
1981, the Consortium for Continental 
Reflection Profiling (COCORP) com-
pleted a seismic-reflection survey across 
the Ouachita Mountains in western Ar-
kansas (Figure 1). Two interpretations 
of the data by Nelson and others (1982, 
fig. 3) and Lillie and others (1983, fig. 5) 
show shelf strata extending to just south 
of the crest of the Benton Uplift beneath 
a major decollement separating the shelf 
strata from the overlying early and middle 
Paleozoic basinal strata exposed in the 
uplift. In 1967, Shell spudded the No. 1 
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Barrett well in Hill County, Texas (Figure 
1), on trend with the (now entirely subsur-
face) Ouachita tectonic belt as mapped by 
Flawn and others (1961). The well drilled 
what is now interpreted as an allocthonous 
section of Ouachita facies basinal strata 
separated from underlying Cambrian(?) 
to Devonian(?) metamorphosed carbon-
ates by a major decollement (Rozendal 
and Erskine, 1971; Nicholas and Waddell, 
1989). The Hassie Hunt Trust No. 1 Neely 
well was spudded in May 4, 1974 and 
completed February 15, 1975 in Lamar 
County, Texas (Figure 1), on trend with 
and about 50 mi southwest of the southern 
extent of the exposed part of the Broken 
Bow Uplift. It drilled a similar sequence 
to the Barrett well, with deformed shelf-
facies carbonates in the bottom of the well 
(Nicholas and Waddell, 1989). Both wells 
and the geophysics showed that basinal 
Ouachita strata had been thrust over shel-
fal strata.

Starting in 1982, SOHIO (later SOPC) 
agreed to explore for oil and gas on 
824,000 acres of Weyerhaeuser land in the 
Ouachita Mountains of southeast Okla-
homa. At the time only ten wells deeper 
than 10,000 ft had been drilled in an area 
encompassing more than 87 townships 
(slightly over two million acres) south of 
the Windingstair Fault in Oklahoma, and 
none had penetrated the basal thrust fault 
of the Ouachita fold-and-thrust belt. The 
exploration program included a wide va-
riety of studies and included seismic ex-
ploration and the drilling of six wells. The 
results of some of SOHIO’s exploration 
efforts have been published or released 
(e.g., Leander and Legg, 1988; Titus and 
Cole, 1996) and the completion reports 
and logs of the wells are in the public do-
main (Oklahoma Corporation Commis-
sion). However, Mike Allison’s detailed 
studies are the “crown jewel” of the pro-

gram and were never released, until now.

The OGS is proud to have partnered with 
Mike Allison and Weyerhaeuser Company 
in releasing the detailed geological studies 
of the 1-22 Weyerhaeuser well. As pointed 
out by Mr. Allison in his introductory let-
ter, a better understanding of the tecton-
ics of the Benton – Broken Bow Uplift 
and, indeed, the entire Ouachita orogenic 
belt, will be based on data such as those 
released in this report. He adds that oil and 
gas are successfully produced from sev-
eral fields within the Ouachitas and that 
“surely these are not the only productive 
locations along this 1,300-mile trend.” 
Mr. William H. Willis, Manager – South-
ern Minerals with Weyerhaeuser Com-
pany, seconds Mr. Allison’s statement 
and hopes “that this report finds utility in 
both the oil/gas industry and the academic 
community.”

Figure 2. Graphitic dolomitic quartzite. Note the calcite replacement of quartz and the sutured contacts between the quartz grains.  Cambrian (?) 
Arbuckle Group, 15,220-30’.  Bar represents 1/4 mm.
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 Allison Oil & Gas Co., Inc.
BUS: (940) 665-3090 1010 N. Grand
NTSLS: (940) 665-2812 P. O. Box 1376
RES: (940) 665-1050 Gainesville, Texas 76241-1376
MOB: (940) 736-3191                                                                                       E-Mail ntsls@sbcglobal.net

Letter of Introduction
September 13, 2011

From May 8 to July 29, 1987, as a consulting geologist, I was involved as a well site geologist on the Standard Oil Production Co., Weyerhaeuser #1-
22, 800’ FNL, 2,300’ FEL, Section 22, T5S, R24E, McCurtain County, Oklahoma; approximately 6.5 miles NW of Broken Bow, Oklahoma.  The well 
was spudded on April 19 on Lower Ordovician Crystal Mountain Sandstone and the well’s location is along the crest of the Benton-Broken Bow Uplift.  
The well was drilled in 111 days and reached a total depth of 19,000’, bottoming in Cambrian Arbuckle.  Following the completion of drilling a geo-
logic and petrographic analysis report on the well was prepared and presented to Weyerhaeuser as well as Standard Oil Production Co.; formerly Sohio.

During 1987, as a consulting geologist and owner of the Allison Oil and Gas Co., Inc. and the North Texas Sample Log Service, I was afforded the op-
portunity of performing the well site geologic study of the Weyerhaeuser 1-22.  For me this study has become the most unique well study of my career, 
primarily due to who the client was.

As a corporate petroleum geologist I was trained in sample identification and during my graduate program as a carbonate petrologist.  Com-
bined with a microphotographic capability I was able to document observations.  Academically I earned a M.S. degree from West Tex-
as State University, now West Texas A & M University, Canyon, Texas in 1979.  My primary studies were under Dr. George Asquith, currently 
Professor Emeritus, Texas Tech University, Lubbock, Texas.  It was during these studies that my petrographic analysis “thin section” tech-
niques were acquired.  Though petrographic analysis is uniquely adapted to carbonate studies these techniques are also useful for the evalu-
ation of other rock types.  It was these professional and academic capabilities that allowed my office to be selected to perform this study. 

As stated above, who the client was is what made this study so unique.  Rather than the operator, whose perspective is based on the term of 
the lease and the period that the well is being drilled, the client for this project was Weyerhaeuser, also known as the “farmer and/or land own-
er.”  In that the client was the land/minerals owner the scope and objectives were profoundly different.  As was expressed to me at the on-
set of this project, Weyerhaeuser’s perspectives are multiple decades if not centuries.  What they wanted from my office was not only the 
data which I could provide during a “standard” well site study but also a complete geologic analysis documenting the well data, no mat-
ter how redundant.  It was also expressed that they wanted the study to cover the entire drilled section.  Also, they requested that all thin sec-
tions be delivered to the Hot Springs, Arkansas office.  With this complete data set studies would be possible by scientists in the future. 

Well site work began on May 8, 1987, at which point the well was drilling at approximately 7,700’.  In addition to beginning sample identification at 
that depth, samples were acquired from the upper part of the hole and were also studied.

During the study a sample log was prepared from surface to total depth.  Also, 265 thin sections and 406 microphotographs were prepared to docu-
ment the sample log observations.  The attached Oklahoma Geological Survey “Open-File Report” is the report which was prepared to document these 
observations.

Profound gratitude is expressed to Weyerhaeuser for allowing the release of the report.  Also, special thanks go to Mr. William Willis of Weyerhaeuser, 
who was my supervisor during the project and continuous supporter for the release of this report.  Without Mr. Willis these data would be, for all time, 
filed away in a corporate filing cabinet.  Also, Dr. Neil Suneson of the Oklahoma Geological Survey has graciously offered to provide a cover letter to 
this Open-File Report.  His insights within the introduction to this report are what place this report in perspective and without his remarks any impor-
tance it may have would be muted.  
 
Lastly, though Mr. Willis and I had worked for several years to allow the release of this report, it was Dr. Randy Keller of the Oklahoma Geological 
Survey who was able to “make it happen.”  Though Dr. Keller and Dr. Suneson had never seen the report, they believed that scientific data existed and 
that any research data along the crest of the Benton-Broken Bow Uplift could be profoundly important for a better understanding of the Ouachita facies 
in southeastern Oklahoma.

It is hoped that these data may prove useful for better understanding of the Benton-Broken Bow Uplift, the core of the Ouachita facies complex and 
ultimately the potential for oil and gas exploration within the 1,300 mile thrust system.  Oil and gas have been discovered and successfully produced at 
Isom Springs Field, Marshall County, Oklahoma and Pinon Field, Pecos County, Texas, as well as other locations.  Surely these are not the only produc-
tive locations along this 1,300 mile trend.  Hopefully this report may assist in additional production along the trend.

Respectfully submitted
 
M.D. Allison
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Revised Preliminary Report

August 18, 1987

	 COMPANY:	 Standard Oil Production Co.

	 WELL NAME:	 Weyerhaeuser #1-22

	 LOCATION:	 800’ FNL & 2300’ FEL of section
		  22, T5S, R24E, McCurtain County
		  Oklahoma.  Approximately 6.5
		  miles northwest of Broken Bow

	 ELEVATION:	 G.L.: 625’, D.F.:  656’, K.B.:  658’

	 TOTAL DEPTH:	 18,987’ (strap) 19,000’ (geolograph)

	 COMMENCED:	 4-9-87

	 COMPLETED:	 7-29-87

	 STATUS:	 D & A

	 NOTE:		  Geosearch Logging Inc., P.O.
			   Box 3697, Edmond, Oklahoma 73083
			   provided a mud logging trailer and 
			   evaluated the well from surface to T.D.

	 DRILLING CONTRACTOR:	 Noble Drilling Rig #T-133

GEOLOGIC EVALUATION:

Introduction:

The Standard Oil Production Company, 
Weyerhaeuser 1-22, sec. 22, T5S, R24E, 
McCurtain County, Oklahoma is prob-
ably the most geologically significant well 
ever drilled along the 1,300 mile Ouachita 

foldbelt. What makes this well significant 
are a combination of where the well was 
drilled, what formations were penetrated 
and the tectonic events which can be doc-
umented.

The Weyerhaeuser 1-22 was drilled along 
the crest of the Benton-Broken Bow uplift, 
spudded in the Ordovician Crystal Moun-

M.D. Allison
CONSULTING GEOLOGIST

CPG 3190
BUS:      (940) 665-3090
NTSLS:  (940) 665-2812
RES:      (940) 665-1050
MOB:     (940)  736-3191

1010 N. GRAND
P.O. BOX 1376

GAINESVILLE, TEXAS 76241-1376
E-MAIL ntsls@sbcglobal.net

tain Sandstone and quickly penetrated into 
the Cambrian Collier Formation, the old-
est Ouachita facies formation observed in 
the Ouachita Mountains. This well is lo-
cated on the “type section” for Ouachita 
facies deposits in Oklahoma and is in one 
of the most heavily studied portions of 
the Ouachita foldbelt. The Ouachita fa-
cies rocks penetrated by this well should 
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Figure 3a.  Core 
#3 (slab). Note 
that at 14,264’ 
there numerous 
large, open 
fractures with 
partial quartz 
and calcite filling 
while at 14,261’ 
and 14,267’ only 
minor fracturing 
is observed.  
The samples 
at 14,264’ 
are coarse- to 
medium-
crystalline 
metadolomite 
while at the other 
depths
the samples  
are very fine 
crystalline 
metadolomite.

Figure 3b.  
Core #3 
(uncut) from 
14,280-
81’. Note 
large open 
porosity in 
quartz- and 
calcite-filled 
fracture 
zone.
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therefore be readily recognized by com-
parison with outcrop samples. Any new 
unidentified intervals would therefore, in 
all probability, be new or previously un-
recognized formations. This is important 
because Honess (1923) or Miser and Pur-
due (1929) were only able to recognize 
approximately  200 ft. of Collier and at no 
time were they able to determine its base 
or identify what may be below.

It has long been known that the Ouachita 
facies rocks represent a large thrust sheet 
which moved north by major tectonic 
forces. This thrust sheet in Arkansas and 
southeastern Oklahoma was thrust over 
a continental foreland facies of lower to 
middle Paleozoic rocks. In that this well 
is drilled through the main thrust and into 
the overridden foreland facies helps to un-
derstand the tectonics of the region and to 
give some understanding of the magnitude 
of this middle Paleozoic tectonic event.

Lastly, as one moves east of the Arbuckle 
Mountains exposure of the foreland facies 
rocks this sequence quickly passes under 
the leading edge of the Ouachita foldbelt. 
In that very few wells have been drilled 
through the Ouachita thrust sheet into the 
foreland facies, a general ignorance exists 
about what depositional or stratigraphic 
changes may have occurred as one pro-
ceeds to the east-southeast. It has been hy-
pothesized by some that the depositional 
basin for the Ouachita facies rocks was in 
an east-southeast direction from the Ar-
buckle Mountains outcrop (Figure 5). In 
that a sequence of  approximately 7,000’ 
of foreland facies, lower Paleozoic, rocks 
were penetrated, a better understanding of 
this depositional transition from the fore-
land facies depositional environment into 
the Ouachita facies depositional environ-
ment has been made possible.

Geologic Sequence Penetrated:

In attempting to identify the various rock 
units penetrated the most difficult problem 
to overcome is the amount of metamorphic 
alteration observed. With very rare excep-

tions all samples observed are greenschist 
facies metamorphics. Also, either due to 
non-deposition or destruction no recog-
nizable fossil evidence is observed.

Taking into consideration the above men-
tioned difficulties, the following forma-
tion tops, in feet, are recognized:

	 0-176’	 Ordovician Crystal 
Mountain Sandstone

	 176-5,150’	 Cambrian Collier 
Formation

	 5,150-11,750’	 Ordovician Womble 
Formation

	 11,750-12,870’	 Cambrian(?) Ar-
buckle Group

	 12,870-13,396’	 Ordovician Womble 
Formation

	 13,396-13,700’	 Ordovician West 
Spring Creek(?) For-
mation

	 13,700-14,332’	 Ordovician Kind-
blade(?) Formation

	 14,332-15,040’	 Ordovician Cool 
Creek(?) Formation

	 15,040-18,987’	 Cambrian(?) Ar-
buckle Group

The Crystal Mountain Sandstone, Col-
lier Formation and Womble Formation 
are Ouachita facies sediments while the 
Arbuckle Group rocks are of the foreland 
facies. A model has been prepared which 
portrays these formations and presents the 
tectonic conditions which are believed to 
have created this linear sequence (Figure 
6).

The well, according to mapping by Hon-
ess (1923, pl. 1), is spudded in the Crystal 
Mountain in close proximity to the con-
tact with the underlying Collier Forma-
tion. The base of the Crystal Mountain and 
top of Collier is 176’ (KB).  The interval 
below the Crystal Mountain Sandstone 
closely resembles the Collier as described 
by Honess. It consists of graphitic phyl-

Figure 4. Sample log from 11,600 ft to 12,600 ft from 
SOPC 1-22 Weyerhaeuser.  This part of the log cuts a 
fault separating Womble Shale (Ordovician) above 	
from Arbuckle Group (Cambrian) below.
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Figure 5. Location of Standard Oil Production Co., Weyerhaeuser #1-22 in respect to a reconstruction of Early Ordovician depositonal regions (Walper, 
1982).
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Figure 6. Structure 
and stratigraphy 
of the SOPC #1-22 
Weyerhaeuser well.



Page 372 | March ~ April 2012

The Geology and Deep Structure of the Oklahoma Ouachita Mountains – 
The SOPC 1-22 Weyerhaeuser Well, cont.

Oil and Gas Exploration

lite, graphitic dolomitic calcareous quartz-
ite, graphitic sandy dolomitic marble and 
calcareous meta-dolomite.  The Collier is 
found to be from 176-5,150’. The Crystal 
Mountain and Collier interval is a separate 
thrust sheet which has been thrusted over 
the Ordovician Womble Formation.

The interval from 5,150’ to 11,750’ is a 
very uniform section consisting of chlorit-
ic slightly feldspathic micaceous quartz-
ite, light gray sandy phyllite and mica 
schist. Numerous quartz veins contain-
ing vermicular chlorite are also observed. 
This interval contains very strong simi-
larities to the Womble Formation with the 
exception of identifiable graptolite fossils.

At 11,750’ the main thrust between the 
overlying Ouachita facies thrust sheet and 
the overridden foreland facies is observed. 
The foreland facies below the thrust is an 
Arbuckle sequence of very fine to fine 
crystalline meta-dolomite, sandy meta-
dolomite, phyllite and quartzite. This in-
terval strongly resembles the subsurface 
Arbuckle of Grayson County, Texas, and 
the Arbuckle Mountains outcrop of south 
central Oklahoma, with the exception of 
the presence of a shale fraction. This Ar-
buckle section is of apparent Cambrian 
age. The reason for this interpretation will 
be more readily explained during the dis-
cussion of the interval below 15,040’.

At 12,870’ a reverse fault is noted and a 
repeat section of Womble is recognized. 
Petrographically and lithologically this in-
terval of the Womble most closely resem-
bles the lower portion of the Womble in-
terval which is observed between 11,000’ 
and 11,700’. This repeated Womble inter-
val is noted from 12,870-13,396’.

At 13,396’ the main thrust from Ouachita 
facies to foreland facies is repeated and 
once again an Arbuckle interval is noted. 
This Arbuckle interval begins in the Ordo-
vician West Spring Creek(?) which is from 
13,396-13,700’. Below the West Spring 
Creek(?) is the Kindblade(?) Formation 
from 13,700-14,332’. The Kindblade is a 

very fine to fine crystalline meta-dolomite 
and sandy cherty meta-dolomite. The pri-
mary geologic changes from the interval 
above are a coarser and more bimodal 
crystal size, decrease in quartz and chert 
grains, very ragged crystal boundaries 
which aren’t previously recognized and 
the general harder or resistant nature of 
the rock. Below the Kindblade(?) is found 
a cream to tan calcareous very sandy me-
ta-dolomite which is believed to be the 
Cool Creek(?) Formation. The Cool Creek 
is from 14,332-15,040’. The basal Ordovi-
cian McKenzie Hill Formation isn’t rec-
ognized.

In work by Ham (1955) the following 
are observed: 1) the West Spring Creek 
is generally a thin bedded fine crystalline 
dolomite with thin sandstones in the up-
per half while the lower half consists of 
thick bedded limestone or dolomite and 
thin sandstone lenses and chert. 2) The 
Kindblade is the least sandy and cherty 
of the Arbuckle formations. 3) The Cool 
Creek Formation is the most sandy, cherty 
and siliceous of all the Arbuckle forma-
tions. What was not stated by Ham (1955) 
but needs elaborating is that in southern 
Oklahoma the entire Ordovician portion 
of the Arbuckle section is very uniform 
throughout. Unless one has a large enough 
section to evaluate or usable fossils are 
recognized it becomes very difficult to tell 
exactly where one is in the section.

In comparing the interval from 13,396’ 
to 15,040’ the same general trend, as de-
scribed by Ham (1955), is recognized and 
is the primary reason for these conjec-
tures. To date no fossils have been recog-
nized which might assist in correlation.

Below 15,040’ a very argillaceous interval 
is recognized. From 15,040-15,480’ the 
rocks are sandy argillaceous meta-dolo-
mite, phyllite, sandy marble and quartzite. 
Between 15,480’ and 18,150’ are phyllite, 
quartzite, meta-dolomite and marble. The 
18,150’ to 18,987’ (TD) section is dolo-
mitic phyllite, sandy marble and meta-
dolomite with a decrease in phyllite and 

quartzite with depth. Below 18,600’ phyl-
lite has dropped out and below 18,750’ 
quartzite is absent.

In comparing the interval 15,040-15,700’ 
in the Weyerhaeuser 1-22 with the interval 
18,070-18,400’ in the Hassie Hunt, Neely 
#1, Lamar County, Texas a very similar 
section is observed. Utilizing sample and 
electric log data from the two wells, in 
the Neely #1 at 18,070’ a sharp increase 
in phyllite is observed followed by a dra-
matic resistivity break at 18,330’. In the 
Weyerhaeuser 1-22 a similar observance 
of phyllite is noted at 15,040’ with a resis-
tivity break at 15,480’.  Denison (1975), 
in the Neely #1, interpreted this interval 
below 18,070’ as Cambrian Arbuckle.

During the drilling of the Weyerhaeuser 
1-22 the interval below 15,040’ was origi-
nally interpreted to be a thrust fault fol-
lowed by a repeated section of the Ouachi-
ta facies Cambrian Collier Formation. In 
comparing the samples and thin sections 
from the Collier interval observed from 
1,000-5,000’ and the interval below 
15,040’ very strong similarities are ob-
served and in many cases the samples can 
not be differentiated. In that the Arbuckle 
Group is known to transition across the 
Ordovician-Cambrian contact and a strong 
correlation of this deep Arbuckle section 
with the Collier Formation exists, it is in-
terpreted that the interval below 15,040’ 
is, in all probability, Cambrian in age.

In evaluating the outcrop area of the 
Ozarks region of northeastern Oklahoma 
and southern Missouri, the Cambrian sec-
tion consists of the LaMotte Sandstone at 
the base, followed, in ascending order, by 
the Bonneterre, Davis,  Derby-Doerun, 
Potosi and Eminence formations (Mc-
Cracken, 1964). In contrast to the Cam-
brian section of southern Oklahoma which 
contains no shales of significance, the Da-
vis Formation in the St. Francois Moun-
tains of southern Missouri contains well 
developed shales. The Bonneterre through 
Derby-Doerun are characterized by Mc-
Cracken (1964) as “a gray, silty, earthy 
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to fine grained, sandy zone throughout.” 
The presence of this Cambrian section in 
northern Arkansas and southern Missouri 
does provide some evidence for the poten-
tial of shale deposition in the Cambrian 
as one moves east of the Arbuckle Moun-
tains outcrops of south central Oklahoma.

In an attempt to speculate on the thickness 
of the Cambrian Period deposits in the vi-
cinity of the Weyerhaeuser 1-22 a compar-
ison has been made with several outcrop 
sections from the Arbuckle and Ozark 
mountains. The thickest section noted is 
in the Arbuckle Mountains and was deter-
mined to be 2,100’ thick. This Cambrian 
section is at the Joins Ranch outcrop (sec. 
3&4, T1S, R1W), and was found to rest 
unconformably on Cambrian rhyolite and 
Precambrian granite. At this location the 
lower 450’ is the Reagan Sandstone (Ham, 
1955).

If the Cambrian section in this well was 
topped at 15,040’ and no sections are re-
peated, then nearly 4,000’ of Cambrian 
has been penetrated. In that the location of 
the Weyerhaeuser 1-22 is in a basinward 
direction from the Joins Ranch outcrop of 
south central Oklahoma, this increase in 
thickness would be consistent with what 
would be expected. What is not known 

is if the basal Reagan Sandstone which 
is noted in southern Oklahoma or the La-
Motte Sandstone of Missouri would con-
tinue to exist as one transgresses toward 
the deep basin depositional environment. 
Therefore, to speculate upon how deep 
one would have to drill to reach basement 
rocks would only be conjecture, particu-
larly without having seen a basal sand unit 
at total depth.

To further complicate the matter, in the 
Arbuckle Mountains the ratio of Ordo-
vician to Cambrian deposits for the Pre-
Simpson is roughly 70/30. In the Ozark 
region this ratio for the equivalent section 
is 80/20. If the interpretation for the for-
mation tops are correct, then in this well 
approximately 1,600’ of Ordovician was 
penetrated in comparison with 4,000’ of 
Cambrian, a ratio of roughly 30/70. This 
is reversed from what would be expected. 
Therefore, if the correlations are correct, 
then a repeated Cambrian section exists or 
a much greater rate of deposition occurred 
during Cambrian time as one transgress-
es toward the deep basin and toward the 
hypothesized Collier depositional area. 
Due to the above mentioned inconsisten-
cies and the very thick Cambrian section 
already penetrated, it is hypothesized that 
the basement igneous deposits could be 

encountered at any time.

The basement rocks in the Arbuckle 
Mountains consist of the Cambrian Carl-
ton Rhyolite Group and Precambrian me-
sozone granites (Ham, 1973). The Carlton 
Rhyolite Group has a known drilled thick-
ness of 5,000’ of rhyolite above 1,050’ of 
Cambrian basalts and tuffs (Ham, 1973). 
Below these Cambrian igneous extrusives 
are the Precambrian Blue River Gneiss, 
Tishomingo Granite and an unnamed 
granodiorite (Ham et al., 1964). These ig-
neous intrusive have a drilled thickness of 
nearly 11,000’.

At this point the most useful tool for spec-
ulating the depth to basement would be 
seismic records from the area. If a basal 
Cambrian sand exists above the Cambrian 
rhyolites and tuffs or Precambrian gran-
ites it may be recognizable. Also, there 
may be a possibility that a reflector would 
exist at the top of Precambrian unconfor-
mity. If seismic is unavailable or proves to 
be of no value, it is the author’s opinion 
that there would be no more than 4,000’ 
of additional Cambrian sediments prior 
to encountering the Cambrian or Precam-
brian basement.

M. D. Allison, Consulting Geologist
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