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ABSTRACT 

 
SEDIMENTOLOGY, ICHNOLOGY, DEPOSITIONAL ENVIRONMENT INTERPRETATION, 

AND RESERVOIR CHARACTERIZATION OF THE COTTON VALLEY FORMATION 

SANDSTONE IN THE AMOCO GRACE LOWRY #1, 

HARRISON COUNTY, TEXAS 

 

Justin Bagley, M.S. 

 

The University of Texas at Arlington, 2009 

 
Supervising Professor: John Holbrook 
 

The Cotton Valley Formation in east Texas and north Louisiana is a proven 

hydrocarbon producing tight-gas sand reservoir. Understanding the depositional environment, 

sandstone body geometries and reservoir properties, is important for exploration and 

development. Two hundred and thirty eight feet of conventional core, over the Cotton Valley 

Formation sandstone interval, were described and interpreted from the Amoco Grace Lowry #1, 

located in Harrison County, Texas. 1,380 well logs were correlated across east Texas and north 

Louisiana to generate detailed regional subsurface structure and isopachous maps. The 

sedimentology, ichnology, and net sandstone isopachous maps provided the basis for the 

depositional environment interpretation. Davis I and Davis II sandstones were interpreted as 

upper shoreface sand deposits. The Roseberry sandstone was interpreted as a reworked delta 

front system.  Core plug derived porosity and permeability, electric logs, and thin sections were 

utilized for reservoir characterization. Three separate sandstone intervals were identified and 

referred to as the Roseberry, Davis I, and Davis II sands. These are part of the massive 

undifferentiated Cotton Valley Formation sands. The best quality reservoir sands were identified 
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in the Davis I and are interpreted to be deposited within a shallow marine shoreface 

environment. The poorest reservoir quality sandstone is within the Roseberry interval and is 

interpreted as a reworked delta front system. Grain size, cementation, chlorite clay grain 

coating, and clay distribution are the primary controls for reservoir quality. 
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CHAPTER 1 

INTRODUCTION 

 
The East Texas basin, Sabine Uplift, and North Louisiana salt basin have been prolific 

oil and gas producing regions since the early 1900’s. The first seventy years of exploration and 

production targeted conventional reservoirs that are characterized as producing formations with 

the ability to flow economic quantities of hydrocarbons without fracture stimulation. As a result 

of rising gas prices and engineering advances in hydraulic fracture stimulation in the 

early1970’s (Collins, 1980), the unconventional Cotton Valley Formation tight gas sandstones 

became an economically viable exploration target. Several large fields were discovered on the 

Sabine Uplift (Carthage, Woodlawn, Blocker, Beckville, Waskom, and Bethany) and have 

produced over 5,000 BCF (billion cubic feet) and 40,000 MBO (thousand barrels oil) in Harrison 

and Panola County (IHS, 2007). The tight gas sandstones in the Cotton Valley Formation are 

characterized with porosities less than 10% and permeabilities less than 0.1 millidarcies. The 

Cotton Valley Formation exceeds 1500 ft. of gross sandstone thickness encountered at depths 

ranging from 8,000 to 12,000 feet (Wilson and Hensel, 1984) in the east Texas and north 

Louisiana area.  

Identification of productive and non-productive intervals of the Cotton Valley Formation 

from well logs is not fully understood. Integrating core analysis and electric logs give insight into 

why some intervals produce and others do not. The purpose of this study is to recognize and 

document lithofacies, depositional environments and reservoir characteristics of the Cotton 

Valley Formation over the area (Figure 1.1).
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the East Texas Basin. Trojan (1985) documented Cotton Valley Formation diagenetic effects of 

reservoir and their log responses in Lincoln Parish Louisiana. Williams (1997 and 2001) 

recreated the Cotton Valley Formation depositional history with well log derived sequence 

stratigraphy. Ewing (2001) described the Cotton Valley Formation depositional environment and 

exploration potential. Terek El-Shayeb (2004) focused on depositional environment and 

sequence stratigraphic framework in east Texas. Hoyt (2006) interpreted depositional 

environment and sand geometry in the Lower Cotton Valley Formation Taylor sands in 

Woodlawn field in northern Harrison County. The focus of this study is the Davis and Roseberry 

sandstones in the Cotton Valley Formation. Figure 1.2 is a facies map over the Cotton Valley 

Formation time interval (Williams, 2001).  

1.2 Objective 
 

 The objective of this study is to establish an environment of deposition interpretation 

and evaluate the reservoir characteristics. A detailed sedimentological, ichnological, 

petrographic, and palynological analysis identifies lithofacies, ichnofacies and biofacies. 

Subsurface and isopachous mapping determined sand body aerial extent and geometry. 

Integrating core descriptions and subsurface mapping determines the environment of deposition 

interpretation. Thin sections analysis, core plug porosity permeability measurements, and well 

log data provide an understanding of the reservoir characteristics. The study focuses primarily 

on the Davis and Roseberry sandstones in the Grace Lowry #1 well, Harrison County, Texas. 
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Figure 1.2 Modified from Williams (2001) regional Cotton Valley Formation facies map. Blue 
circle highlights study area. 

 
 
 

1.3 Data 

 The study describes two hundred and thirty eight feet of four inch diameter core from 

the Cotton Valley Formation (Figure 1.3) in the south east Woodlawn field and northwest of 

Waskom field (Figures 1.4 and 2.1). Jim Hickey cut and described twenty six thin sections from 

the conventional core. Corelab performed porosity permeability measurements on two hundred 
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and forty five core plugs. 1,360 well logs were correlated for subsurface regional mapping and 

isopachous maps. Detailed mapping of the sandstones was performed using the gamma ray 

and resistivity curves on 1 inch (2.54 cm.) logs. Dr. Pierre Zippi analyzed ten palynology 

samples taken from the Grace Lowry conventional core. Regional geometry was interpreted 

using gross thickness isopachous maps. Gamma ray curves were used to calculate net 

thickness isopachous maps. Well logs were collected from Geological Consulting Services 

(GCS), A2D, and GEOMAP well log libraries as hard copies, tiffs, and LAS digital files. This 

researcher downloaded key well logs for the study as tiff images or recorded them in hard copy 

format and scanned them into Petra. The images were depth calibrated, then digitized for 

accurate numerical evaluation. 

1.4 Study Area

 The Davis and Roseberry sandstones were mapped regionally within a 1,980 square 

mile area encompassing Harrison County, parts of Marion, Panola, and Gregg County in east 

Texas, and the eastern portion of Caddo Parish, Louisiana (Figure 1.2). The smaller detailed 

production history area incorporates Waskom Field, Blocker Field, Beckville Field, and 

Woodlawn Field in Harrison and Panola County. Figure 1.4 highlights the production study area 

and individual fields therein. The conventional core in the Amoco Lowry #1 is located in the 

center of the production study area and is the reference point for log models and interpretation 

(Figure 1.4).  The comprehensive area for the production study is approximately 1060 sq. miles 

(678,620 acres) with approximately 1395 producing wells. Beckville Field covers 72 sq. miles 

(46,272 acres) with 248 producing wells (IHS, 2007). Waskom Field encompasses 169 sq. 

miles (108,577 acres) with 518 producing wells (IHS, 2007). Blocker Field is spread out over 

137 sq. miles (88,167 acres) with 341 producing wells (IHS 2007) and Woodlawn Field 

incorporates 194 sq. miles (124,659 acres) with 288 producing wells (IHS, 2007). 
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1.5 Field History 

1.5.1 Beckville Field 

 The first well drilled in Beckville Field (which includes Beckville, Beckville North, 

Beckville Northeast, and Beckville West Fields) was the Cunnigham W A 1, in April 1977. The 

well was drilled to 10,380 ft. MD. The Cunnigham produced .58 BCF, 6.215 MBO, and 25.7 

MBW (thousand barrels water) from the Cotton Valley Formation. Although the well was not 

economical, operators identified the financial opportunity with modified fracture stimulation and 

increased gas prices. Beckville Field’s total production is 141.14 BCF and 1,555.4 MBO. The 

Cotton Valley Formation produced 126.8 BCF and 1,090.440 MBO of the total production from 
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approximately 200 wells (IHS, 2007). Producing well count from 1977 to 2002 peaked at 100 

wells. Gas price increase accelerated drilling programs and producing well count from 2002 -

2007 reached over 200 wells producing from the Cotton Valley Formation. 

1.5.2 Blocker Field 

 The first well drilled in Blocker Field was the Richardson Neal C JR Estate in April 1954. 

The well was drilled to 6757 ft.MD. The Richardson Neal produced .038 BCF and 102.442 MBO 

from the Travis Peak. The first Cotton Valley Formation test was completed in December 1977. 

The Shaw Gas # 2 produced .499 BCF and 4.417 MBO in thirteen years. Blocker Field has 

produced 249.46 BCF and 1,892.47 MBO. The Cotton Valley Formation has produced 232.36 

BCF 1,362.26 MBO of the total field’s reserves from approximately 311 wells (IHS, 2007). 

Producing well count from 1977 to 1992 peaked at 80 wells. Drilling ensued from 1992-2001 

peaking around 150 producing wells. Gas price increase accelerated drilling programs and 

producing well count from 2001 to 2007 reached over 300 wells producing from the Cotton 

Valley Formation.  

1.5.3 Waskom Field 

 The first well drilled in Waskom field (includes Waskom, Waskom North, Waskom 

Southwest, Waskom West, and Waskom South Fields) was the Wells M W 1C in August 1950. 

The well was drilled to 6225 ft MD. The Wells M W 1C produced .684 BCF and there was no 

reported water from the Hill Formation. The first Cotton Valley Formation Test was completed 

Jan 12, 1956. The Wells #2 produced .742 BCF, 1.93 MBO, and 26.67 MBW in thirty two years. 

Waskom field has produced 33,237.415 MBO and 1,237.94 BCF (1.2 TCF). The Cotton Valley 

Formation produced 1,827.7 MBO, and 256 BCF from approximately 346 wells (IHS 2007). 

Producing well count from 1956 to 1990 peaked at 105 wells. Drilling from 1990 to 2005 

reached approximately 180 producing wells. Gas price increase accelerated drilling programs 

and Cotton Valley Formation producing well count reached 346 from 2005 to 2007. 
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1.5.4 Woodlawn Field 

 The first well drilled in Woodlawn Field (which includes Woodlawn, Woodlawn East, 

Woodlawn North, Woodlawn Northeast, Woodlawn South, Woodlawn Southeast, and 

Woodlawn Southwest Fields) was the Taylor 1 in Jan 1931. The well was drilled to 3520 ft.MD. 

The Taylor 1 was a dry hole. The first Cotton Valley Formation well was drilled in August 1964. 

The David Pilot 1 produced .76 BCF, 1.2 MBO since 2002, and 1.7 MBW since 1976. 

Woodlawn field has produced 572 BCF and 12,166 MBO. The Cotton Valley Formation 

produced 164 BCF and 1,387 MBO of the total field reserves from 292 wells (IHS, 2007).  

Producing well count from 1964 to 1985 peaked at 50 wells. Drilling from 1985 to 2000 reached 

approximately 100 producing wells. Drilling from 2000 to 2007 increased to 292 Cotton Valley 

Formation producing wells due to increased gas prices and advances in technology. The Grace 

Lowry well was drilled by Amoco Production Company in Woodlawn field to a total depth of 

10,301 ft. MD (3039.7 meters) in 1978. The well was cored from 9410ft. MD (2668.16 meters) to 

9655 ft.MD (2942.8 meters) (Figure 1.3). Two hundred and thirty eight feet of four inch diameter 

core from the Cotton Valley Formation are stored at the Bureau of Economic Geology in Austin, 

Texas.  
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CHAPTER 2 

REGIONAL STRATIGRAPHIC AND TECTONIC SETTING 

 This chapter addresses the regional stratigraphic and tectonic history of the Cotton 

Valley Formation in east Texas and north Louisiana. The major tectonic elements controlling 

deposition of the Cotton Valley Formation are the East Texas Salt Basin, North Louisiana Salt 

Basin, and the intervening Sabine Uplift. The stratigraphic section examined in this chapter 

spans the interval from the Jurassic Louann Salt, overlying the Paleozoic basement, through the 

Lower Cretaceous Cotton Valley Formation. Regional correlations extend from Harrison 

County’s western border to Caddo Parish’s northeastern border. The detailed field study is 

located in central Harrison and northern Panola counties.  

2.1 Stratigraphy 

2.1.1 Jurassic Louann and Louark Deposition 

 The Louann Salt Formation in the East Texas Basin is described as relatively pure salt 

deposited in the Lower Jurassic, from 156 to 143 Ma (Seni and Jackson, 1983; Hoyt, 2006). 

Sea water was restricted in the basin and evaporated, leaving a large scale salt deposit. The 

maximum thickness of salt is 5,000 ft. (1500 m.) in the center of the basin (Seni and Jackson, 

1983). The Louann Salt was regionally deposited on a planar angular unconformity across the 

Triassic rift fill and Paleozoic basement. Uneven loading of subsequent overlying sediments 

redistributed salt into domes, diapirs, and salt pillows and resulted in the formation of 

sedimentary anticlines or turtle structures (Jackson, 1982) where complete salt evacuation 

occurred in the interdomal areas (Figure 2.1). The Norphlet Formation is deposited over the 

salt. The formation is thick in Mississippi and Alabama, and thins into Louisiana and Texas. The 

formation is described as a fluvial to eolian sandstone deposit (Ewing, 2001). The Louark 

Group, a marine carbonate rich section, overlies the Norphlet. 
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Figure 2.1 Seismic profile across northern part Mexia Talco Zone displaying tectonic 
characteristics modified Jackson and Harris (1981) 

 
 
 

 The Oxfordian Smackover in Southern Arkansas, North Louisiana, and East Texas is 

described as a carbonate ramp system (Moore, 1981; Sassen, 1988; Sassen, 1987; Wagner, 

1982). Oolitic shoals representing high energy ramp crest environments are found in east-west 

trending belts in southern Arkansas, and into East Texas (Ewing, 2001). Basinward, the 

carbonates become a dense limestone or a calcareous shale. The late Kimmeridgian 

Haynesville displays major siliciclastic input from the north and northeast. Limited alluvial influx 

occurred from the north in southwestern Arkansas. Minor terrigenous debris arrived from the 

northwest or west, allowing repetitive restricted Buckner carbonate platform facies to develop. 

Oolitic shoal complexes developed on the shelf edge in Texas and Louisiana (Ewing, 2001). 

The Haynesville carbonate and Smackover formations are documented as petroleum source 
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rocks in east Texas and north Louisiana (Wescott, 1994; Claypool, 1989; Driskill, 1988; Mancini, 

2003; Mancini, 2005; Mancini, 2008; Sassen, 1988; Moore, 1981; Wagner, 1982). 

2.1.2 Cotton Valley Formation Deposition 

 The Cotton Valley Formation is composed of the Bossier, Schuler, and Knowles 

formations (Figure 2.2). The Schuler Formation can be divided into the Shangaloo and Dorcheat 

members (Swain 1944). Hoyt (2006), McGowen (1984), and Ewing (2001) describe the Cotton 

Valley Formation in east Texas as a fan delta complex deposited by several rivers draining 

adjacent highlands. The Cotton Valley Formation generally grades from terrestrial in the 

northern part of the basin to marine in the southern parts of the basin (Hoyt, 2006; Presely, 

1984). The early Cotton Valley Formation or Shangaloo Member is Upper Jurassic Tithonian 

age and covers East Texas, North Louisiana, and South Arkansas.  

 The Shangaloo Member displays substantial input of sand and mud from the northwest. 

Northwestern fluvial input in Texas fed a rapidly prograding, wave dominated delta and barrier 

island shoreline complex, informally named the Taylor sands. The progradation reached south 

into central Panola County and northern Caddo Parish (Coleman, 1981; Wescott, 1983, 1985). 

Louisiana displayed a stratigraphic equivalent separate progradational cycle of strike fed 

sandstones (Thomas, 1966). These sandstones consist of stacked barrier bars, offshore bars, 

strandplain, and fluvial deltaic sands (Coleman, 1981). The Bossier Formation is the distal 

chronostratigraphic equivalent to the Early Cotton Valley Formation prograding sands. The 

Bossier Formation is a thick basinal black calcareous shale with thin turbidite sand bodies,  

generally less than 20 ft.(6 m.) thick (Hoyt, 2006). 

 The Dorcheat Member marks a period of high detrital input during the late Tithonian to 

Berriasian time. The Lone Oak Delta, fed from the ancestral Red River, prograded 

southeastward as a wave dominated the delta into northwestern Shelby and central 

Nacogdoches Counties (Ewing, 2001). 
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Figure 2.2 Stratigraphic section and Time Scale modified from Mancini (2005). 
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 In Louisiana, the Cotton Valley Dorcheat Member is interpreted as reworked wave 

dominated deltas extending southward into central Bienville and Jackson Parish (Sloane, 1958; 

Thomas, 1966; Eversull, 1985; Coleman, 1981). Sediment supply was fed through fluvial input 

in western Mississippi and north Louisiana and reworked and redistributed through wave 

actions and longshore currents (Eversull, 1985; Coleman, 1981).  Figure 2.3 illustrates the 

depositional system in East Texas and Louisiana during the late Tithonian-Berrisian Dorhceat 

Member deposition. Figure 2.4 depicts a cross sectional view of the Cotton Valley Formation 

progradation.  

 The Knowles Limestone, the uppermost member of the Cotton Valley Formation, was 

deposited during a regional marine transgression and is described as a calcareous shale and 

argillaceous limestone. The formation grades northward into red shales and sandstones 

(Thomas, 1966). The Knowles Limestone separates the Cotton Valley Formation from the 

Travis Peak/Hosston formation and is interpreted as a shelf edge ramp deposit (Ewing, 2001).  

2.2 Tectonic Setting 
 
 At the end of the Paleozoic, South America, North America, and Africa were part of the 

supercontinent Pangea (Walthall, 1967; Dickinson and Coney, 1980; Walper, 1980). Initial stage 

separation of North America and South America led to the formation of Triassic-age grabens in 

the Late Paleozoic age rocks southeast of the Ouachita and Appalachian fold-and-thrust belts 

(Jackson, 1983; Rodgers, 1984) (Figure 2.5). In response to the separation a series of 

extensional grabens formed along the southern margin of North America (Hancharik, 1984). 

The East Texas and North Louisiana Basin areas are underlain by failed Triassic rift grabens 

that never matured into fully oceanic crustal separation. The Sabine Uplift, a continental 

basement high, separates the two marginal basins. By the Late Jurassic the Gulf of Mexico 

opened as North America and South America rifted apart (Figure 2.6). Several marginal basins 

developed in the Early and Middle Jurassic along the northern edge of the growing Gulf of 

Mexico (Jackson, 1983: Rodgers, 1984).  
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Figure 2.3 Paleogeographic Cotton Valley Formation depositional model modified from Ewing, 2001 and Hoyt, 2006. Study area in black 
circle.
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Figure 2.4 Cotton Valley Formation cross sectional facies depositional model modified from (Hoyt, 2006); Study area highlighted with red 
box.



 

 
 

Figure 2.5 Middle Triassic global tectonic map; red circle highlights study area. Modified from 
Blakey. 

 
 

 
 

Figure 2.6 Late Jurassic global tectonic map; red circle highlights study area. Modified from 
Blakey. 
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2.2.1 East Texas Basin 
 
 The East Texas Basin formed as a failed rift during the Late Triassic - Early Jurassic 

(Wescott, 1994). Following the aborted rift event, the crust of the interior zone cooled and 

subsided, allowing a thick sedimentary section to be deposited in a steadily deepening basin 

(Ewing, 2001; Scardina, 1982; Jackson, 1983; Nunn, 1984; Lobao, 1985). The East Texas 

Basin consists of regular basinward dips in the east, west, and north and a low rim in the south 

along the Angelina Flexure. The southern boundary of the East Texas Basin is formed by the 

Elkhart and the Mount Enterprise fault zones (Rodgers, 1984; Jackson, 1982). The Mexia-Talco 

fault zone forms the western and northern boundary of the East Texas Basin and consists of 

complex zones of en echelon grabens 5 to 10 miles wide that trend north-northeast (Rodgers, 

1984; Walthall and Walper, 1967; Jackson, 1982) and represents the updip limit of Louann salt 

deposition. Tectonic activity in the East Texas Basin ceased by the Middle Jurassic, and the sea 

began to transgress the rifted margin (White, 1999; Hoyt, 2006). Sedimentation and structure 

within the basin appear to be related solely to large scale salt movement (Jackson, 1982). 

Increased clastic influx during the Jurassic to Lower Cretaceous induced a majority of salt 

movement. Figure 2.7 is a salt structural map over east Texas illustrating the various complex 

salt related structures that include diapirs, salt pillows, sedimentary anticlines (turtle structures), 

ridges, and domes. 

2.2.2 Sabine Uplift 

 The study area is located in the north-central region of the Sabine Uplift. The Sabine 

Arch is a positive structural basement feature forming the eastern boundary of the East Texas 

Basin and the western boundary of the North Louisiana salt basin (Figure 2.8) (Granata, 1962; 

Halbouty, 1982; Rodgers, 1984).  The Sabine Uplift is underlain by high standing crustal blocks. 

These features are referred to as islands for their paleogeograhic expression during the Triassic 

and Jurassic (Ewing, 2001). The Sabine Uplift originated as a mid-rift high during the Triassic 

rifting of the Gulf of Mexico. The uplift is a response to South America’s and North America’s 

inter plate-movement during the Triassic. The Arch remained a topographic high during the 
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deposition of the Louann Salt (Ewing, 2001). Salt over the Sabine Uplift is inferred to be thin or 

absent (Adams 2008, 2006). The mid-rift high forced Jurassic shallow marine Cotton Valley 

sands to prograde to the southeast over the positive feature (Adams, 2008). Larimide foreland 

tectonics in the middle to upper Cretaceous applied lateral compression to reactivate uplift on 

the Sabine Arch. Numerous isolated structures were formed, causing substantial erosion of 

sedimentary sections (Adams, 2006; Halbouty, 1982). These structures are current day Cotton 

Valley Formation gas producing fields. The Sabine Uplift was reactivated again by compression 

in the Paleocene to Eocene (Adams, 2008, 2006; Jackson, 1983, 1982, 1984).The ancestral 

Sabine Island crustal block is positioned under what is now Sabine County and Sabine Parish 

(White et al., 1999). 

2.2.3 North Louisiana Salt Basin 

 The North Louisiana Salt Basin is bordered to the west by the Sabine Uplift, the east by 

the Monroe Uplift, and the north by the South Arkansas State Line Graben (Figure 2.8). The 

evolution of the salt basin is related to the origin of the Gulf of Mexico (Woods, 1974; Mancini, 

2008). The Gulf of Mexico, a passive continental margin, is characterized by extensional rift 

tectonics, failed rifts, and wrench faults (Pilger, 1981; Miller, 1982; Jackson, 1982; Salvador, 

1987; Winker and Bullfer, 1988; Mancini, 2008). Following rifting, the crust of the interior zone 

cooled and subsided, allowing a thick sedimentary section to be deposited in a steadily 

deepening basin (Ewing, 2001; Scardina, 1982; Jackson, 1983; Nunn, 1984; Lobao 1985), 

supplying accommodation space for sediment accumulation. Later movement of the Jurassic 

Louann Salt produced a complex of salt related structural features, including pillows, diapirs, 

and extensional faults and half graben systems (Hughes, 1968; Lobao, 1985).  
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Figure 2.7 Map of area faults and salt structures modified from Hoyt (2006) and Williams et al (2001).
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Figure 2.8 Tectonic Map of East Texas, North Louisiana and Mississippi with the study area highlighted in red. Modified from Hoyt 
(2006).

 



 

CHAPTER 3 

METHODOLOGY 

 Detailed sedimentological, ichnological, petrographic, and palynological analysis of the 

Amaco Grace Lowry #1 core identified lithofacies, ichnofacies, and biofacies. Regionally I 

correlated 1,360 well logs. Regional cross sections were interpreted over individual sand and 

shale units. Correlated cross sections generated gross sand thickness isopachous maps. 

Subsurface maps and isopachous maps determined sand body aerial extent and geometry. Clay 

volumes were petrophysically derived from the gamma ray curve to determine clean sandstones. 

Net sand isopachs were generated with less than fifteen percent clay volume. Isopachs were 

incorporated to determine sand body geometry and depositional environment. A porosity-

permeability relationship was developed to help identify the higher grade reservoir quality. Thin-

sections were analyzed to describe the mineralogy and cementation. Thin-sections were 

compared with porosity permeability data to identify reasons for reservoir degradation and 

preservation. Ichnology, in conjunction with sedimentology, was the primary basis for depositional 

environment.  Palynology was performed on ten samples for interpretation of age, 

paleoenvironments, and organic maturation. 

3.1 Core Description 

 The Grace Lowry core analysis emphasized lithologic description, physical sedimentary 

structures, biogenic sedimentary structures (trace fossils), and reservoir properties. Two hundred 

and forty five core plugs were extracted from the Roseberry, Davis I, and Davis II sands.  

Laboratory derived porosity and permeability were measured from core plugs. Sedimentological 

interpretation was used to identify lithofacies. Grain size measurements were generated from the 

standard Wentworth grain size scale. Grain size, sorting, sphericity, and rock color were 

described. Sedimentary structures were classified. Calcareous cements and framework grain 
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content were tested with 10% HCL solution. Descriptions were recorded on a 1 inch = 1 ft. scale. 

Canvas 9 software was used to construct the core illustration. Porosity and permeability data 

were plotted on a depth curve in accordance with the core description (Appendix A Figure1). 

 
 

Figure 3.1 Ichnofacies assemblage and distribution Ekdale (1985), Frey and Pemberton (1985) 
Pemberton (1992) 

 
 
 

3.1.1 Ichnology 

 The identification of individual trace fossils and their assemblage is used to determine 

ichnofacies. The assemblage or suites of trace fossils aid the depositional environment 

evaluation. Trace fossils are important paleogeological indicators, but they are not infallible 

paleodepth indicators (Frey, 1973; Seilacher, 1967; Pemberton, 1992). Incorporating ichnology 

with lithofacies gives insight into determining depositional environment. Figure 3.1 illustrates trace 

fossils and their associated environment. The diversification or lack of diversification indicate how 

hospitable an environment may or may not be. Stressed environments lead to lower 
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diversifications. The distribution and behavior of benthic organisms are limited by a number of 

interrelated ecological controls, including sedimentation rate, substrate coherence, salinity, 

oxygen level, turbidity, light, temperature, and water energy (Frey, 1973, 1984; Seilacher, 1967 

Pemberton, 1992). Table 3.1 is a summary of environments with which each ichnofacies is 

associated. Certain organisms will flourish in areas others cannot tolerate. The Principal 

ichnofacies are separated into Trypanites, Teredolites, Glossifungites, Psilonichnus, Skolithos, 

Cruziana, Zoophycos, and Nereites. The Grace Lowry core displays the Glossifungites, 

Pslonichnus, Skolithos, and Cruziana ichnofacies. The Glossifungties assemblage (Figure 3.2) is 

associated with a firm but unlithified marine substrate (Seilacher, 1967; Frey, 1972, 1984; 

Pemberton, 1992). Psilonichnus ichnofacies (Figure 3.3) is associated with marine to non marine 

conditions and moderate to low energy marine and/or aeolian conditions, and subject to 

modification by torrential rains or storm surges (Seilacher, 1967; Frey, 1972, 1984; Pemberton, 

1992).  

Table 3.1 Ichnofacies Summary Table from Pemberton (1992). 
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Figure 3.2 Glossifungites Ichnofacies assemblage from Pemberton (1992), Frey and Pemberton 
(1984). 

 
 
 

Skolithos ichnofacies (Figure 3.4) is associated with slightly muddy to clean, well sorted, loose, or 

shifting sandy substrate, and moderate to relatively high energy conditions (Seilacher, 1967; 

Frey, 1972, 1984; Pemberton, 1992). Cruziana ichnofacies (Figure 3.5) is associated with shelfal 

settings from shallow ciralittoral substrate below minimum but not maximum wave base to quieter 

conditions offshore (Seilacher, 1967; Frey, 1972, 1984; Pemberton, 1992, Pemberton, 2001). The 

trace fossils in the Grace Lowry well are from the ethological classification Domichnia (dwelling 

structure), Fodinichnia (feeding traces), and Pascichnia (grazing trace) (Table 3.2). Trace fossils 

with cross cutting relationships indicate a later reworking of the rock. The classification of trace 

fossils present in the same interval but at different times is termed tiering.
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Table 3.2 Table comparing trace fossil and relative occurrences in certain environments. X-
Present, XX-Common. Information from Frey and Pemberton (1985) Pemberton (1992, 2001), 

and Hoyt (2006). 
 

 
 
 

 
 

Figure 3.3 Psilonichnus Ichnofacies assemblage from Pemberton (1992), modified from 
Pemberton.
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Figure 3.4 Skolithos Ichnofacies assemblage from modified from Frey and Pemberton (1985), 
Pemberton (1992). 

 
 

 
 

Figure 3.5 Cruziana ichnofacies assemblage modified from Frey and Pemberton (1985) and 
Pemberton (1992).
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3.2 Mapping 

 The Davis I, Davis II, and Roseberry sandstones are the three reservoir sandstones 

described in the Grace Lowry #1 core and are regionally mapped for this study. Figure 3.6 is a 

stratigraphic cross-section correlating the three sandstone reservoirs and the intervening 

shales. The shales have distinct log character and are used as regional correlation markers. 

Gross sandstone thickness and net sandstone isopachous maps were generated for 

stratigraphic and lithological reservoir understanding. The sand tops and bases were the 

markers used in determining the gross sand thicknesses. Structural subsea elevation contour 

maps represent the Cotton Valley Formation current day structure. The regional flooding shale 

between the Davis II sandstone and Roseberry sandstone is used for regional structure maps 

(Figure 3.7). Regional correlations using Petra software by IHS are interpreted from gamma ray, 

sp, and resistivity responses from logs. Correlations within the study area used the digital 

gamma ray curve and the digital induction or resistivity curve. Regional correlations mapped 

gross sand thickness and regional structure. Correlations in the specific study area mapped 

changes from gamma ray response. Changes in the gamma ray response corresponded with 

changes in lithofacies from the core. Net thickness isopachous maps were created to identify 

geometries and sand morphology.  

3.3 Reservoir Characteristics/ Petrophysics 

 Gamma ray, induction, resistivity, and porosity curves in the study area were digitized 

on a 0.5 ft. interval. The digitized curves were input into Powerlog by Petcom as LAS files. 

Gamma ray logs were plotted on a histogram to identify minimum (clean sand) and maximum 

gamma ray (shale) (Figure 3.8).   Clay volume was calculated from gamma ray logs using 

Powerlog’s proprietary computations. Net sand isopachs were calculated using a 15% clay 

volume cutoff. The Amoco Production Company performed two hundred and forty five detailed 

core plug analysis to determine porosity and permeability. I calibrated core depths to log depths 

comparing core Gamma ray to log value gamma ray data (Figure 3.9).  The graph indicates little 

depth shift is applied. The depth calibrated core data was plotted on the Grace Lowry well log to 
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identify intervals with better reservoir properties (Figure 3.10). A composite strip log displays the 

gamma ray curve, core porosity, core permeability, and grain density. The log identifies zones 

of higher reservoir quality 

3.3.1 Thin Sections 

 Twenty six thin sections were taken from core plugs in the Davis I, II, and Roseberry 

sandstones. The thin sections were photographed and described. Thin section descriptions 

were interpreted by Dr. Jim Hickey, Dallas, Texas in conjunction with Matador Resources 

Company. Thin section interpretation focused on texture, mineralogy, internal sedimentary 

structures, visual porosity and any recognizable diagenetic events. Core porosity and 

permeability data were compared with thin sections to help characterize the reservoir. 
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Figure 3.6 Stratigraphic gamma ray cross section; Davis I interval is in red, Davis II is in green, and Roseberry interval is in purple. 
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Figure 3.7 Regional structure map of the shale separating the Davis II sand and the Roseberry sand. Contours are at subsea depths. All 
of these local structures are on the Sabine Uplift.
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Figure 3.8 Gamma Ray histogram plot. 

 
 

Figure 3.9 Log gamma ray and core gamma ray versus depth cross graph.
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Figure 3.10 Grace Lowry well log Gamma ray, core porosity, core permeability, and grain 
density data (Porosity and Permeability measured at ambient pressures (800 psi))

 33



 

 

CHAPTER 4 

RESULTS 

4.1 Facies Descriptions 

 The Grace Lowry #1 core contains various lithologies ranging from coarse pebble 

conglomerates to very fine grain mudstone (Figure 4.1). The core is described using color, grain 

size, sorting, lithology, sedimentary structures, trace fossils, and presence of carbonate 

cements. The core is separated into the most common facies seen in the Grace Lowry. 

 
 

Figure 4.1 Induction log with core permeability and facies description. 
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4.1.1 Facies A- Conglomerate 

 The quart arenite conglomerate facies contains granule to pebble size clasts (Figure 

4.2). The full range grain size is 3-15 mm. Average grain size is 6.5 mm. The grains are low to 

moderately sorted and subround to round. The facies framework is composed of 80% opaque 

white to dark gray chert and 20% opaque white to dark grey quartz with primary quartz and 

minor calcite cement. The facies is grain supported with a slight interstitial matrix observed in 

the base and little to no interstitial matrix in the top. The conglomeratic bands are massive and 

marked on the base and top with sharp contacts. No imbrications, grain orientation, biota, or 

trace fossils have been observed. Facies A full range in thickness in the core is 2 inch (5.08 cm) 

to 4.5 in (11.43 cm). 

 1 in
 

Figure 4.2 Conglomerate facies. 
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4.1.2 Facies B- Sandstone with Hummocky Cross Stratification 

 Facies B is a very fine to fine grain, well-sorted, subround to round sandstone (Figure 

4.3). The fabric is composed of 70% gray to dark gray sands and 30% dark gray silty clay with 

primary quartz and minor calcite cement. The facies displays hummocky cross stratification and 

sharp basal and top contacts. Laminated to very thin bed silty clays separate the thin bedded 

sands.  Facies B displays rare Planolites. The full range facies size in the core is 3 inches (7.62 

cm) to 6 inches (10.16 cm). 

 

1 in

 

Figure 4.3 Sandstone with hummocky cross stratification. 
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4.1.3 Facies C- High Angle to Trough Cross Bedded Sandstone 
 
 Facies C is a very fine to medium grain, very well to well sorted, subround to round 

quartz sand (Figure 4.4). The framework is 97% light to dark gray quartz and 3% dark gray silt 

with primary quartz with minor calcite cement. The facies exhibits a high angle to trough cross 

bedding with a sharp basal and top contact. The sands are evenly laminated and maintain a 7-8 

degree dip.  No trace fossils are recorded. The facies is conformable with sandstones above 

and below the section. Full range in facies in the core is 1.54 inch (3.9cm) to 1.5 ft (45 cm).  

 

1 in

 

Figure 4.4 High angle to cross bedded sandstone. 
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4.1.4 Facies D- Sandstone with Low Angle to Parallel Cross Stratification 

 Facies D is very fine to medium grain size, very well to well sorted, and round to 

subround quartz (Figure 4.5). The fabric is 97% light to dark gray quartz and 3% dark gray silt 

with primary quartz, ankerite, and minor calcite cement. The facies displays low angle to parallel 

cross stratification. Silt lamina separates the thick bed sands. Local small shell fragments and 

trace fossils Ophiomorpha, Thalassinoides, Skolithos, and minor Planolites have been 

observed. The facies is conformable with sandstones above and below the section. The facies 

full range thickness is 2 inches (5.08 cm) to 4 ft (121.92 cm).  

 

1 in

 

Figure 4.5 Sandstone with low angle to parallel stratification. 
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4.1.5 Facies E- Faint Planar to Massive Sandstone 

 Facies E is a very fine to medium grain size, very well sorted, and round to subround 

quartz Figure 4.6). The framework is 100% light gray quartz with quartz and ankerite cement. 

No distinguishable structures are present. No trace fossils are recorded. The lack of 

sedimentary structures is possibly associated with sediment reworking by biogenic activity. 

Cryptic, or hidden, bioturbation could explain the absence of sedimentary structures. Local thin 

walled bivalves are present in the facies. The full range facies thickness is 6 inches (15.24 cm) 

to 7 ft (213.36 cm). 

 
1 in

 

Figure 4.6 Faint planar to massive sandstone. 
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4.1.6 Facies F- Bioturbated Sandstone  

 Facies F is very fine to fine grain size, well sorted, and round to subround quartz 

(Figure 4.7). The fabric is 97%  light grey to dark grey quartz and 3% dark gray silty clay with 

quartz and ankerite cement. Primary sedimentary structures are destroyed by intense 

bioturbation. Trace fossils are Palaeophycus, Planolites, Thalassinoides, Chondrites, 

Asterosoma, and minor Skolithos. The facies full range thickness is 4 inches (10.16 cm) to 33 ft 

(1005.8 cm). 

 

1 in

 

Figure 4.7 Bioturbated sandstone. 
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4.1.7 Facies G- Silty Mudstone 

 Facies G is silty clay to very fine grain size, well sorted to very well sorted, and round 

silty mudstone (Figure 4.8). The framework is 45% dark gray clay, 40% light gray silt, and 15% 

brown to light gray very fine quartz, with primary calcite and quartz cement. The facies is non-

laminated and displays mudcracks, rootlets, local rip up clast, and thin wall inarticulated 

bivalves. The facies thickness is 6 inches (15.24 cm) to 7.5 ft (228.6cm).  

 

1 in
 

Figure 4.8 Silty mudstone. 
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4.1.8 Facies H- Bioturbated Siltstone 

 Facies H is silt to very fine grain size, very well to well sorted, and round siltstone 

(Figure 4.9). The fabric is 60% light brown to dark gray silt, 30% dark gray clay, 10% light brown 

quartz, and 60% light brown to dark gray silt with primary quartz and ankerite cement. Intense 

bioturbation destroyed primary sedimentary structures.  Common trace fossils are Chondrites, 

Palaeophycus, Planolites, Thalassinoides, Skolithos, Terebellina, Teichichnus, Helminthopsis, 

and P. heberti. Local Glossifungites surfaces are present. The facies’ full range is 3.5 inches 

(8.89 cm) to 12 ft (365.76 cm).  

 

1 in

 

Figure 4.9 Bioturbated siltstone. 
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4.1.9 Facies I- Bioturbated Mudstone 

 Facies I is clay to very fine grain size, moderate to well sorted, and round shale (Figure 

4.10). The framework is 60% dark gray to black clay, 30% light gray to dark gray silt, 10% light 

gray very fine grain quartz, and primary quartz cement. Preserved sedimentary structures are 

laminated and the shale is fissile. The facies displays Helminthopsis, Chondrites, Terebellina, 

Palaeophycus, and Asterosoma trace fossils. The facies full range thickness is 2 inches (5.08) 

to 3.25 ft (99.06 cm). 

 

1 in

 

Figure 4.10 Bioturbated shale. 
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4.1.10 Facies J- Mudstone with oyster clasts 

 Facies J is clay to silt grain size, very well sorted, round mudstone (Figure 4.11). The 

fabric is 75% dark gray to black clay, 25% light to dark gray silt, with primary calcite cement. 

The facies is non-laminated and display thick walled oyster clast. Oyster clasts range in size 

from 1/3 inch to 3.5 inches (.85cm to 8.9 cm).The facies displays Planolities and Helmithopsis, 

trace fossils. Sharp contacts mark the top and base of the facies. The facies full range in 

thickness is 5.25 inches (13.35 cm) to 3.25 ft (103.6 cm). 

 

1 in

 

Figure 4.11 Mudstone with oyster clasts. 
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4.1.11 Facies K- Interbedded Sand and Shale 

 Facies K is clay to fine grain size, well sorted, and subround to round quartz (Figure 

4.12). The fabric is composed of 70% brown to light gray quartz and 30% dark gray to black 

clay with primary quartz cementation. The facies is lenticular bedded and has sharp basal and 

tops contacts with above and below sections. The sandstone exhibits planar to ripple cross 

beds. The shale is laminar with no distinguishable biota. The facies displays Chondrities, 

Thalassinoides, Asterosoma, and Skolithos trace fossils. The sandstones lenses full range 

thickness is from ¼ inch (.635 cm) to 2 inches (5.08 cm). 

 
1 in 

 

Figure 4.12 Interbedded sand and shale. 
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4.2 Sand Body Geometry 

 The Grace Lowry core description tied to well log correlations identified the Davis I, II, 

and Roseberry sandstones as three distinct mappable members. The Lowry core description 

with facies identified was tied to electric log correlations over the study area. Appendix A Figure 

1 illustrates the Grace Lowry well with facies and highlighted sands. Appendix A Figure 2 

displays a cross section in the study area highlighting the sands. The Davis I and Davis II sand 

are separated by shale approximately 20 ft / 6.1 meters thick in the Grace Lowry well. The 

Davis II and Roseberry are separated by shale approximately 30 ft/ 9.15 meters. The shale 

thickness varies throughout the region. Gross isopachous maps were constructed for the Davis 

I sandstone (Figure 4.13), Davis II sandstone (Figure 4.14), and the Roseberry sandstones 

(Figure 4.15). Net thickness isopachous maps were generated and contoured on the Davis I 

sandstone (Figure 4.16), Davis II sandstone (Figure 4.17) and Roseberry sandstone (Figure 

4.18) to determine geometry. 
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Figure 4.13 Davis I gross sandstone isopachous map. Well symbols represent electric log data 
points.
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Figure 4.14 Davis II gross sandstone isopachous map. Well symbols represent all electric data 
points 
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Grace Lowry well 

 

Figure 4.15 Roseberry gross sandstone isopachous map. Well symbols represent all electric log 
data points.
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Grace Lowry well 

 

Figure 4.16 Davis I net sandstone isopachous. Well symbols represent all electric log data 
points.
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Grace Lowry well 

 

Figure 4.17 Davis II net sandstone isopachous. Well symbols represent all electric log data 
points.
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Figure 4.18 Roseberry sandstone net sand isopachous. Well symbols represent data points. 
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4.3 Reservoir Characterization

 The Cotton Valley Formation is considered a tight gas reservoir for most of east Texas 

and north Louisiana. Tight gas reservoirs are defined as reservoirs with the inability to 

continuously flow economic paying quantities of gas without stimulation. The Davis I, II, and 

Roseberry sands display tight gas reservoir characteristics. A graph plotting porosity versus 

permeability over the separate sand bodies characterizes the reservoirs. Figure 4.19 is a 

porosity permeability plot for the Davis I sand. Permeability data are recorded in millidarcies and 

porosity is recorded in percentages. Davis I core data demonstrates a better porosity to 

permeability relationship than the Davis II and Roseberry. 
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Figure 4.19 Davis I sand porosity permeability core data cross plot with orange and green 
symbols representing high and low quality reservoir, respectively.

 53

user
To clarify this here you might want to consider: "reservoirs that can not continuously flow economic paying . . . "



 

Appendix A Figure 1 illustrates Davis I facies interpreted from the core. Thin sections and 

reservoir properties are displayed (Figure 4.19) for the orange and green circles. Orange circles 

demonstrate higher reservoir quality and green circles display lower reservoir quality. Figure 

4.20 is a thin section photomicrograph of the orange circle in Figure 4.19 (10x magnification). 

The thin section photomicrograph depth is 9,431 ft.MD. The sample displays fine grain size, 

evenly distributed pores, very thin chlorite rims, euhedral quartz overgrowth, and some partially 

filled ankerite. The permeability is 4.13 md and the porosity is 8.6%. Figure 4.21 is the green 

circle thin section photomicrograph (4.5x magnification) in Figure 4.19. The thin section depth is 

9448 ft MD. The sample exhibits fine grain size, poor sorting, small disconnected poor system, 

high amount of quartz overgrowths, and orange brown clay wisps. The permeability is 0.055 md 

and the porosity is 5.3%. Figure 4.22 is a graph plotting porosity and permeability for the Davis 

II sand. The Davis II core data illustrates a poorer porosity permeability reservoir than the Davis 

I. Appendix A Figure 1 illustrates Davis II facies interpreted from core. Thin sections and 

reservoir properties are displayed (Figure 4.22) for the orange and green circles. Figure 4.23 is 

the thin section photomicrograph of the orange circle in Figure 4.22. The thin section (10x 

magnification) high magnification photomicrograph is from 9511 ft MD and is described as 

upper fine grain, medium sorted, connected pore spaces, bioturbated, shaley walled with patchy 

matrix, chlorite lined pores, quartz overgrowth, and partial ankerite filled pores. The permeability 

is 0.115 md and the porosity is 8.7%. 
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Figure 4.20 Thin section 9431 ft MD high magnification (10x magnification) photomicrograph. 
Sample permeability is 4.13 md and porosity is 8.6% representing good reservoir quality.
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Figure 4.21 Thin section 9448 ft MD medium magnification (4.5x magnification) 
photomicrograph. Sample permeability is 0.055 md and 5.3% porosity representing poor 

reservoir quality.
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Figure 4.22 Davis II porosity permeability crossplot with orange and green symbols representing 
high and low quality reservoir, respectively.
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Figure 4.23 Thin section 9511 ft MD high magnification (10x magnification) photomicrograph. 
Sample permeability is 0.115 md with 8.7% porosity representing good reservoir.
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Figure 4.24 is the green circle thin section medium magnification (4.5x magnification) 

photomicrograph in Figure 4.22. The thin section is from 9502 ft. MD, displays fine angular 

grains, poor sorting, abundant quartz overgrowths, disconnected small pore system stylowisps, 

common plagioclase, rare anhydrite, and local thin chlorite rims. Permeability is 0.064 md with 

4.6% porosity. Figure 4.25 is a graph plotting porosity versus permeability in the Roseberry 

sand. The Roseberry sands demonstrate the worst porosity permeability reservoir. Appendix A 

Figure 1 illustrates Roseberry facies interpreted from core. Thin sections and reservoir 

properties are displayed (Figure 4.25) for the orange and green circles. Figure 4.26 is the 

orange circle thin section high magnification (10x magnification) photomicrograph from Figure 

4.25. The thin section displays fine grain quartz, very few identifiable pores, high quartz 

cementation, and some ankerite cements. The permeability is .025 md and the porosity is 7%. 

 
 
 

Figure 4.24 Thin section 9502 ft MD medium magnification (4.5x magnification) 
photomicrograph, Sample permeability is 0.064 md with 4.6% porosity representing poor 

reservoir quality.
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Figure 4.25 Roseberry sandstone porosity permeability crossplot with orange and green 
symbols representing high and low quality reservoir, respectively. 
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0.1 mm

 

Figure 4.26 Thin section 9619’MD medium magnification (4.5 x magnification) photomicrograph. 
Sample permeability is 0.025 md with 7% porosity representing good reservoir. 

 
 
 

Figure 4.27 is the green circle thin section at medium magnification (4.5 x magnification) 

photomicrograph from Figure 4.25. The thin section displays fine grain angular quartz, poorly 

sorted, very few identifiable pores, quartz overgrowths, abundant ankerite cement, and some 

phosphate. Thin section descriptions and core plug porosity permeability data indicate reservoir 

quality is diminished due to quartz and ankerite cementation. Quartz and ankerite cementation 

are transported in solution and precipitated into open pore space, bonding to the quartz grains 

and infilling the porosity. The quartz overgrowth and iron carbonate cements have reduced the 

porosity and permeability considerably. Depths with higher reservoir quality illustrate inhibited 

quartz cementation. Grains covered entirely with clays diagenetically altered to chlorite display 
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the best reservoir potential. Grain coats and rims retard quartz cementation and concomitant 

porosity/permeability reduction by blocking potential nucleation sites for quartz overgrowths on 

detrital quartz grains (Bloch, 2002, 1991; Aase, 1996; Bonnel 1998). The chlorite prevents direct 

grain to grain contact, which inhibits quartz dissolution, quartz nucleation, and silica cement 

precipitation.  

 
 

 
 

Figure 4.27 Thin section 9653’ MD medium magnification (4.5 x magnification) photomicrograph 
permeability .022 md and porosity 2.3%. 

 

4.4 Palynology 

 Palynology analysis was performed by Dr. Pierre Zippi on ten samples between 9416.6- 

9638.5 ft MD. Dr. Pierre Zippi interpreted age, paleoenvironments, and organic maturation. The 
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study’s main emphasis is paleoenvironment. A comparison of twenty different taxa helped 

identify terrestrial and marine environments.  

4.4.1 Sample Depth 9416.6 ft 

 The sample is in the bioturbated mudstone facies. The analysis displays abundant 

proximate dinoflagellates (20%), mainly Sentusidinium and allied nontabulate, apical 

archeopyle, low relief sculpture dinoflagellates that are common in the Late Jurassic Early 

Cretaceous of the Gulf Coast. High terrestrial tracheid abundance (42%) and cuticle (32%) 

suggest turbidite or fluvial/deltaic sedimentation into a neritic marine environment (<200 m. 

water depth). 

4.4.2 Sample Depth 9485.5 ft 

 The sample is in the silty mudstone facies. Detailed evaluation demonstrates very 

abundant proximate dinoflagellates (47%), mainly Sentusidinium and allied nontabulate, apical 

archeopyle, low relief sculpture dinoflagellates that are common in the Late Jurassic Early 

Cretaceous of the Gulf Coast. High terrestrial tracheid abundance (32%) and pollen/spore 

(14%) suggest turbidite or fluvial/deltaic sedimentation into a neritic marine environment (<200 

m. water depth). The pollen is mainly Classopollis, a coastal plant that filled a niche possibly 

similar to modern day mangroves. 

4.4.3 Sample Depth 9488.0 ft 

 The analysis is in silty mudstone facies. An abundant complex of allied nontabulate, 

proximate, dinoflagellates (63%) with apical archeopyles and low relief sculpture. This relatively 

low diversity/high abundance assemblage suggests a restricted environment where factors such 

as temperature, salinity, and other water chemistry factors were suitable for a few types of 

dinoflagellates to proliferate while inhibiting the success of other taxa. 

4.4.4. Sample Depth 9529.8 ft 

 The sample is in the bioturbated sandstone facies. The analysis displays influx of 

abundant terrestrial kerogen (91%) indicates proximity to a channelized fluvial source. The 

marine component is minor and consists of fragmented dinoflagellates. The dinoflagellate 
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composition is still primarily nontabulate, apical archeopyle, low relief sculpture dinoflagellates. 

The terrestrial components could be delivered by fluvial deltaic or turbiditic processes. 

4.4.5 Sample Depth 9539.0 ft 

 The analysis is in the bioturbated sandstone facies. A high influx of terrestrial kerogen 

(99%) and the paucity of pollen/spores and marine fossils suggest a high energy depositional 

system where fluvially sourced sediment has diluted the fossil content. 

4.4.6 Sample Depth 9562.8 ft 

 The sample is in the bioturbated sandstone facies. Very high influx of terrestrial kerogen 

(96%) and the paucity of pollen/spores and marine fossils suggest a high energy depositional 

system where fluvially sourced sediment has diluted the fossil content. 

4.4.7 Sample Depth 9566.0 ft 

 The sample is in the bioturbated sandstone facies. High influx of terrestrial kerogen 

(78%) mixed with marine heterogeneous amorphous organic matter (AOM) suggests a deltaic 

depositional system where fluvial sourced sediment has diluted the in-situ marine content. The 

heterogeneous AOM indicates bioturbation or another organic consumption process. 

4.4.8 Sample Depth 9580.2 ft 

 The analysis is in the bioturbated sandstone facies. Very high influx of terrestrial 

kerogen (97%) and the paucity of pollen/spores and marine fossils suggest a high energy 

depositional system where fluvial sourced sediment has diluted the fossil content. 

4.4.9 Sample Depth 9613.8 ft 

 The sample is in the bioturbated siltstone facies. A high influx of terrestrial kerogen 

(87%) mixed with marine heterogeneous amorphous organic matter (AOM) suggests a deltaic 

depositional system where fluvially sourced sediment has diluted the in-situ marine content. The 

mix of proximate and chorate dinoflagellates indicates a neritic marine environment (<200 m. 

water depth). 
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4.4.10 Sample Depth 9638.5 ft 

 The sample is in the bioturbated siltstone facies. A very high influx of terrestrial kerogen 

(98%) and the paucity of pollen/spores and marine fossils suggest a high energy depositional 

system where fluvially sourced sediment has diluted the fossil content. 
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CHAPTER 5 

INTERPRETATION 

 This chapter will focus on interpreting the depositional environment by integrating 

lithofacies, biofacies, ichnofacies, and sand geometry.  

5.1 Depositional Environment 

 The depositional environment is interpreted based on sand geometry, ichnology, biota, 

sedimentology, and palynology. The core data demonstrate environments ranging from lower 

shore face to marsh. Sequences begin as bioturbated fully marine shales to silty shales with 

offshore Cruziana ichnofacies assemblages and shallow upward into cross stratified to massive 

upper shoreface sands with a Skolithos assemblage. Facies continues shallowing to a back 

barrier environment displaying mudcracks, root grounds, and thin walled bivalves.  

5.1.1 Facies A Conglomerate 

 The granule to pebble grain size is associated with a higher flow regime. The range in 

grain size indicates a potential alternating flow. No grading, grain orientation, or imbrications are 

evident in core. The subround to round pebble shape signify medium to far transport distance. 

The sharp contacts in core may denote a potential basal scour surface. Tidal inlets display 

basinal scour surfaces with channel floors characterized by a gravel lag composed of shells, 

pebbles, and other coarse material (Kumar and Sanders, 1974; Hubbard and Barwis, 1976; 

Reineck, 1980). Upper to lower shoreface sands and silts mark the top and base of the facies. 

Tidal inlets connect lower shoreface with back barrier environments (Price, 1963). Facies A is 

interpreted as a basal channel fills in a tidal inlet or distributary channel.   

5.1.2 Facies B Sandstone with Hummocky Cross Stratification 

 This facies is associated with cross bedded units with an opposite direction of foreset 

laminae in adjacent layers (Harm, 1975, 1969, Duke, 1985; Clifton 1971, Campbell 1966, 
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Reineck, 1980) (Figure 5.1). Hummocks display cross stratification undulating concave-up 

(swales) and convex-up. Harms (1975, 1969) indicates that these structures form in strong 

surges of varied direction. Hummocks commonly form between a fair weather wave base and 

storm wave base (Harm 1975, 1969; Duke 1985, 1990, 1991). The deposition and preservation 

of interbedded muds suggest a less agitated environment. Thin mud layers separating opposite 

dipping cross bed units are typical of tidal environments (Singh, 1969). The beds above and 

below illustrate a more distal environment. Facies B is interpreted as an offshore storm 

deposited sand in a weakly tidal active area. 

 

 

 

Figure 5.1 Herringbone cross-bedding modified (Reineck 1980).
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5.1.3 Facies C High Angle to Trough Cross Bedded Sandstone 

 Facies C displays planar cross beds to trough cross beds with evenly laminated sands 

(Figure 5.2). Planar cross bedding and trough cross bedding is an indication of dune migration 

under lower flow regime. The flow regime is associated with shallower water. Very fine to fine, 

well sorted, sub round to round grains demonstrates sediment reworking. Waves approach the 

beach obliquely tends to produce alongshore transport. Repeated deposition and re-

entrainment higher sphericity and sorting (Oertel, 1985). Evenly laminated sands support wave 

activity (Mckee and Sterrett, 1961). Cross beds with evenly laminated sands, low dip angles and 

even thickness demonstrate sandy beach foreshore deposits (McKee and Sterrett 1961; McKee 

1965; Campbell 1971). The laminated sands dip 7-8 degrees. The California coastal beaches 

display lamina dip ranging 7-10 degrees (Mckee and Sterrett, 1961). The absence of trace 

fossils supports an agitated environment. Facies C is associated with a upper shoreface to 

middle shoreface environment. Barrier bars, wave-dominated delta fronts, and or beach ridges 

are possible depositional environments.  

 

 

 

 

Figure 5.2 Block diagram (a) planar cross bedding (b) trough cross bedding modified Reineck 
(1980). 

 68



 

5.1.4 Facies D Sandstone with Low Angle to Planar Stratification 

 The facies is distinguished by low angle to parallel planar lamina (Figure 5.3). The low 

angle to planer lamina is associated with upper flow regime. Alternating parallel and low angle 

lamina indicate upper flow regime changes. In the upper flow regime resistance to flow is small 

and sediment transport is large. The main mode of sediment transportation is to roll 

continuously in sheets a few grain diameters thick (Reineck, 1980; Inman, 1957; Clifton 1976; 

Kudras 1974). Clifton (1976) indicates planar bedding conditions associated with the breaker, 

surf, and swash zones. Ophimorpha and Skolithos are indicative of an upper shoreface 

environment (Frey 1984, 1985; Pemberton, 1992). Facies D is associated with a foreshore to an 

upper shoreface environment. Barrier bars, wave-dominated delta fronts, and or beach ridges 

are possible depositional environments.  

 

 

Figure 5.3 Planar low angle bedding modified Reineck (1980) and Singh (1969). 
 

5.1.5 Facies E Faint Planar to Massive Sandstone 

 The facies is characterized with faint parallel planar laminations to no observed primary 

bedsets (Figure 5.4). The faint planer to non-parallel sand laminations is associated with upper 

flow regime. The flow regime is associated with shallower water. Clifton (1976) indicates planar 
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bedding conditions associated with the breaker, surf, and swash zones. Breaker zone deposits 

form under high-energy conditions with fine to medium grain size and trough cross beds to 

subhorizontal plane laminations (Oertel, 1985; Boggs 2006). Very fine to medium grain size, 

very well sorted, and round to subround quartz demonstrates sediment reworking. Waves 

approach the beach obliquely, which tends to produce alongshore transport. Repeated 

deposition and re-entrainment lead to higher sphericity and sorting (Oertel, 1985; Boggs 2006). 

The basal and top contacts are conformable with shoreface sands deposited above and below. 

No internal bedforms are observed in the massive bedforms. No X-radiography was performed 

to reveal small scale structures. The massive sections display a cryptic bioturbation which can 

explain the lack of bedforms. Sediment reworking by cryptic bioturbation can cause sedimentary 

structures discontinuities (Frey 1973, 1984; Seilacher, 1967; Pemberton 1992, 2001) Facies F 

is interpreted as a upper to middle shore face environment. Barrier bars, wave-dominated delta 

fronts, barrier islands, delta lobes, mouth bars are potential depositional environments. 

 

Figure 5.4 Planar to faint planar bedding modified Reineck (1980) and Singh (1969). 
 

5.1.6 Facie F Bioturbated Sandstone 

 Facies F is very fine to fine grain bioturbated sandstone with no distinguishable 

sedimentary structures. The very well sorting and round to subround quartz support sediment 
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reworking. The high amount of bioturbation obliterated the primary sedimentary structures and 

clays in the sandstone are predominately biogenic. Facies F displays Palaeophycus, Planolites, 

Thalassinoides, Chondrites, Asterosoma and local Skolithos. The high diversity of suspension 

and deposit feeding trace fossils indicate a reduced energy level below fair weather wave base 

(Frey 1973, 1984; Seilacher, 1967; Pemberton 1992, 2001). The high amount of bioturbation 

obliterated the primary sedimentary structures and clays in the sandstone are predominately 

biogenic. The facies is associated with upper to middle shoreface. An interpretation of 

depositional environment is barrier bars, wave-dominated delta fronts, barrier islands, delta 

lobes, and mouth bars are potential depositional environments. 

5.1.7 Facies G Silty Mudstone 

 Facies G is silty clay to very fine grain mudstone. Grain size supports a lower energy 

environment. The facies displays root grounds, high terrestrial tracheid abundance (42%), 

coastal pollen/spores (14%), mud cracks, and thin walled bivalves. Kirschbaum (1989) 

characterizes subaqueous shale and siltstone in the Cretaceous lagoon deposits with brackish 

water thin walled bivalve shells and coquinid oyster bed. Disseminated carbonaceous material, 

imprints of plant remains, and root and reed fragments are common in lagoonal and estuarine 

shale beds (Kirschbaum, 1989; Land, 1972; Boothroyd, 1985). This facies demonstrates back 

barrier deposits. The depositional setting is interpreted as marsh to swamp sub-environment in 

a lagoonal or estuarine environment.  

5.1.8 Facies H Bioturbated Siltstone 

 Facies H is a silty to very fine grain size bioturbated siltstones.  Grain size supports a 

lower energy environment. The facies displays Chondrites, Palaeophycus, Planolites, 

Thalassinoides, Skolithos, Terebellina, Teichichnus, Helminthopsis, P. Heberti, and local 

Glossifungites. The high ichnology assemblage diversity indicates a low stress environment 

(Frey 1973, 1984; Seilacher, 1967; Pemberton 1992, 2001). Sediments in the transition zone 

are clayey silt to silty sand. The transition zone is characterized with various species and 

bioturbation is very high. Strong bioturbation can completely destroy primary bedding in the 
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transition zones (Frey 1973, Seilacher, 1967; Pemberton 1992, 2001). High influx of terrestrial 

kerogen mixed with marine heterogeneous amorphous organic matter (AOM) suggests a deltaic 

depositional system where fluvial sourced sediment has diluted the in-situ marine content. This 

facies is related to a transitions zone with middle to lower shoreface deposits. Depositional 

environment is interpreted as a barrier island lower shoreface. 

5.1.9 Facies I Bioturbated Mudstone 

 Facies I is identified with black to grey mudstone with lenses of silt with Helminthopsis, 

Chondrites, Terebellina, Palaeophycus, and Asterosoma trace fossils. The low siliciclastic input 

and high amount of mudstones indicate a low energy or low sediment supply environment. No 

observable sedimentary structures are identified. The presence of Cruziana ichnofacies 

indicates a distal marine environment (Frey 1973, 1984; Seilacher, 1967; Pemberton 1992, 

2001). Facies I is associated with the lower shoreface to offshore setting. Depositional 

environment is interpreted as distal offshore to the shelf. 

5.1.10 Facies J Mudstone with oyster clast 

 This facies is identified with black to grey mudstone with Helminthopsis and Planolities. 

The low siliciclastic input and high amount of mudstones indicate a low energy or low sediment 

supply environment. Trace fossil assemblage support a lower shoreface to shelf environment. 

The regional extent of the mudstone from logs suggests a flooding surface.  The filter feeding 

oysters colonize away from sandy areas. Oysters usually inhabit a reef building network in back 

barrier environments (Howard and Frey 1984; Pestrong 1972). These oysters are segregated 

but not shattered. The intact nature of the oyster shell indicates short transport. The infused 

lower shoreface to shelf mud matrix in back barrier oyster clasts suggest an erosional surface. 

A transgressive event can segregate the reef colonizing oysters and infuse a mud matrix.   

5.1.11 Facies K Interbedded sand and shale  

 Facies K is characterized with very fine to fine grained thin bedded sandstones 

interbedded with mudstones to muddy siltstone drapes bioturbated with Chondrities, 

Thalassinoides, Asterosoma, and Skolithos. The bundles of sand and shale display lenticular 
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bedding (Figure 5.5). Lenticular bedding is isolated sand bodies encompassed in a muddy 

substrate. The bedding is produced when incomplete sand ripples are formed on muddy 

substratum and preserved as a result of the deposition of the next muddy layer (Reineck, 1963, 

1968, 1980). The preferred environment of lenticular bedding is where change takes place in 

slack water and turbulent flow. Facies K is associated subtidal to intertidal zones. The high 

degrees of bioturbation in the muds indicate a discharge into a marine setting (Frey 1973, 1984; 

Seilacher, 1967; Pemberton 1992, 2001). Facies K is interpreted as a mixed flat to mud flat. 

 

 

Figure 5.5 Lenticular bedding with thick sand connected lenses Reineck (1980) and Singh 
(1969). 

 
 
 

5.2 Roseberry Sandstone 
 
 The Roseberry formation is the lowest stratigraphic unit described in the Grace Lowry 

core and represents the oldest formation studied. Net sand isopachous maps demonstrate sand 

body orientation striking in an east-west direction parallel to paleo shoreline and thinning north 

and south off the axis. Sand geometry indicates thick accumulations of sand in the middle 
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thinning to the edges. Figure 5.6 demonstrates the sand body geometry. Appendix A Figure 1 

illustrates the Roseberry facies description. The core indicates a repeating stacked assemblage 

of  bioturbated sandstone (Facies F), low angle fine grained sandstone (Facies C), mudstone 

with oyster clasts (Facies I), highly bioturbated siltstone (Facies G), bioturbated shale (Facie H), 

mudstone (Facies I), faint planar to massive sandstone (Facies E), and  occasional hummocky 

cross stratified sandstone (Facies B). The ichnological assemblage of Terebellina, Teichichnus, 

Helminthopsis, Chondrites, Asterosoma, Palaeophycus, Planolites in the finer grain lithofacies 

and the presents of thin walled bivalves, Skolithos, Ophiomorpha and Thalassinoides in the 

sandstones indicate deposition within a near shore marine setting.  The presence of two 

Glossifungites ichnofacies represents periods of firm ground formation and subsequent 

preservation. The firm grounds are evidence for periodic erosion.  Appendix B Figure 9 and 10 

displayed overall coarsening upward sequences from marine mudstones to bioturbated 

siltstones to a low angle to parallel sandstone in the Roseberry. Mapped sand body geometry 

demonstrates a paleogeographic shoreline protuberance. The Davis I sands, Davis II sands, 

and Williams (1997, 2001) work display a 35-45 degree SW-NE shoreline strike orientation. The 

Roseberry sands strike has a 15-20 degree SE-NW orientation (Figure 5.6).  Sand geometries 

support protruding sand bodies into the basin perpendicular to the shoreline. Deltas are discrete 

shoreline proturbances formed where rivers enter oceans, semi-enclosed seas, lakes, or 

lagoons, and supply sediment faster than it can be redistributed by basinal processes (Elliott, 

1974). The parallel nature of the protrusion to paleoshoreline indicates sand reworking. Wave 

dominated deltas tend to be lobate and orient parallel to the shoreline (Bhattacharya, 1991; 

Coleman, 1982; Galloway, 1975; Fisher, 1967). Figure 5.7 displays a cross sectional view of the 

Rosberry sandstone facies. Figure 5.8 is a typical delta wave dominated delta front succession 

and a river, wave, and tide dominated tripartite classification. The facies assemblages and 

geometry indicate delta lobes switching with evidence of minor tidal reworking. The palynology 

data supports a deltaic environment with fluvial sourced sediment. The Roseberry sandstone is 

interpreted as deposits of several wave dominated deltas and inter deltaic shoreface sands. 
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Figure 5.9 is a depositional model for the Roseberry formation. The South Carolina coast line is 

interpreted as a Roseberry sandstone modern depositional environment analogue (Figure 5.10).  

 

 

Figure 5.6 Roseberry gross sand isopachous with dashed lines indicating Davis I, II, and 
Williams (1997, 2001) Cotton Valley shoreline orientation.
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Figure 5.7 Roseberry cross section view with facies association; Blue lines indicate flooding 
surfaces. 
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Figure 5.8 Wave dominated delta succession modified Bhattacharya (1991) and a river, wave 
and tidal dominated tripartite classification modified Galloway (1975). 

 
 
 

The Roseberry sandstone in the Grace Lowry core displays diminished reservoir properties due 

to increased amounts of clays, small quartz grain size, and high amounts of cementation. The 

Grace Lowry well’s increased amounts of clay, small sand grain size, and relative position to the 

thicker sand bodies (Figure 5.6) suggest the well location is in a more distal marine setting, 

seaward of the shoreline during Roseberry deposition. The majority of the cement in the 

Roseberry is quartz. Quartz overgrowths have filled the open pore spaces and blocked potential 

hydrocarbon flow paths. Overall the Roseberry is a poor reservoir in the Grace Lowry well, but 

may have higher reservoir potential in areas where clay is less abundant, increased net sand 

thickness, grain size increases, and chlorite grain coating occurs to impede quartz overgrowths. 
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Areas to the north in the thicker delta front shoreface sands have higher potential for increased 

reservoir quality.                 
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Figure 5.9 Roseberry Sandstone depositional model with point source sediment input and mouth bars, red circle- Grace Lowry core data 
point.
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Figure 5.10 South Carolina coastline waved dominated delta system; modern analog for the Cotton Valley Formation Roseberry 
Sandstone.



 

5.3 Davis II 

 The Davis II formation is the middle sandstone interval described in the Grace Lowry 

core. Below the Davis II sandstone is a five and one half foot (1.6 m) shale that separates the 

Davis II from the underlying Roseberry sands. The fully marine shale is interpreted to be a 

middle to lower offshore middle shelf deposit, and is a regionally mapped conformable unit. The 

shale marks a marine transgression separating the Davis II sandstone and Roseberry 

sandstone deposits.  

  The Davis II net isopachous map indicates a sand body orientation of 35-45 degrees 

SW-NE (Figure 5.11). The sand body strike orientation is similar to Williams’ (2001) Cotton 

Valley shoreline strike.  

 

 

Figure 5.11 Davis II net sand isopachous displaying Davis I and Williams’ (2001) shoreline 
strike orientation.
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Figure 5.12 Davis II cross section view with facies association 

The net isopachous maximum thickness is 60 ft in Harrison County and thins to the northwest 

and southeast. A thirty mile long continuous sand body has been identified in the study area.  

The Davis II interval displays a stacked vertical coarsening upward facies assemblage. The 

basal facies is a highly  

bioturbated siltstone (Facies H), coarsening into a very fine grain highly bioturbated sandstone 

(Facies F), to a fine grain highly bioturbated sandstone (Facies F), fine grain faint planar to 

massive sandstone (Facies D), and fine grain low angle to planar sandstone (Facies C). A 

conglomeratic facies (Facies A) was identified in the Davis II and is interpreted as a basal scour 

surface. Figure 5.12 displays a cross sectional view of the Davis II sandstone facies. Appendix 

A Figure 2 illustrates the facies description. 
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 The ichnologic assemblage of Thalassinoides, Chondrites, Planolites, Palaeophycus, 

Terebellina, Teichichnus, Asterosoma, thin walled bivalves, in the finer grain sediment indicate 

a Cruziana ichnofacies associated with a fully marine lower shoreface to proximal offshore 

setting. The presence of Skolithos, Ophiomorpha, and Thalassinoides in the coarser grain 

sediment indicates a Skolithos ichnofacies representing a middle to upper shoreface setting. 

The low angle to trough cross bedded sedimentary structures supports a beach to upper 

shoreface setting. The Davis II net sand isopachous map indicates a sand body parallel to the 

paleo-shoreline described by Williams (2001) (Figure 5.10). Sand geometry, sedimentary 

structures, and ichnology support a barrier island shore face depositional environment.  Figure 

5.15 displays a South Carolina Barrier island profile and a Davis II modern analog.  

 Reservoir properties in the Davis II sandstone are diminished in the Grace Lowry core 

due to increased clay, small grain size, and cementation. Increased clay content and small grain 

size diminishes the porosity and pathways for hydrocarbon flow, creating ineffective porosity. 

The higher amounts of clay and finer grained sediment are associated with the heavily 

bioturbated Davis II lower shoreface sands. The Davis II upper shoreface sands display higher 

reservoir quality due to the lack of clays and coarser grain size. The predominant cement in the 

Davis II sandstone is quartz. Quartz overgrowths have filled the pore space and blocked the 

potential hydrocarbon flow paths. Reservoir opportunity in the Davis II sandstone is associated 

with areas with high net sand eliminating the clays and areas with high amounts of chlorite grain 

coatings to impede quartz overgrowths.  

5.4 Davis I 
 
 The Davis I sandstone is chronologically the youngest studied formation. An eleven foot 

(3.45 m) shale separates the Davis I sandstone base and the Davis II sandstone top. The shale 

exhibits root grounds, thin walled bivalves, mud cracks, and rip up clast. The shale palynology 

indicates a low diversity and high abundance of dinoflagelates suggesting a restricted 

environment. Sedimentary structures, trace fossils, biota, and palynolgy support a back barrier 

marsh to swamp sub-environment in a lagoonal, or estuarine environment. 
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 The Davis I net isopach indicates a sand body orientation southwest to northeast. The 

net sand isopachous thick is 55 ft in Harrison County and thins to the northwest and southeast. 

The Davis I sandstone displays a stacked coarsening upward facies assemblage. The basal 

unit is bioturbated siltstone (Facies G), coarsening into a very fine grain bioturbated sandstone 

(Facies E), to a fine grain faint planar to massive sandstone (Facies D), high angle cross 

bedded sandstone (Facies K), and a low angle to parallel sandstone (Facies C). The 

conglomeratic facies (Facies A) is identified in the Davis I sandstone and represents a basal 

scour surface in the Davis I. Figure 5.15 displays a cross sectional view of the Davis I 

sandstone facies. Appendix A Figure 1 displays the Davis I sandstone facies description.  

 

 
Figure 5.13 Cross section view with facies association
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 The ichnologic assemblage of Thalassinoides, Chondrites, Planolites, Palaeophycus, 

Terebellina, Teichichnus, Asterosoma in the finer grain sediment indicate a Cruziana 

ichnofacies associated with a fully marine lower shoreface to proximal offshore setting. The 

presence of Ophiomorpha and Thalassinodies in the coarser grain sediment indicates a 

Skolithos ichnofacies representing a middle to upper shoreface setting. The low angle to trough 

cross bedded sedimentary structures supports an upper shoreface setting. 

 The Davis I net isopachous map indicates a sand body orientation of 30-45 degrees 

SW-NE (Figure 5.14). The sand body strike orientation is similar to Williams’ (2001) Cotton 

Valley shoreline strike. Sand geometry, sedimentary structures, and ichnology support a barrier 

island shore face depositional environment. Barrier islands on the South Carolina coast displays 

a Davis I modern day analog (Figure 5.15). 

 

Figure 5.14 Davis I net sand isopachous displaying Davis I and Williams (2001) shoreline strike 
orientation. 
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 Reservoir properties in the Davis I sandstone are diminished in the Grace Lowry core 

due to increased clay, small grain size, and cementation. Increased clay content and small grain 

size diminishes the porosity and pathways for hydrocarbon flow, creating ineffective porosity. 

The higher amounts of clay and finer grained sediment are associated with the heavily 

bioturbated Davis I lower shoreface sands. The Davis I upper shoreface sands display higher 

reservoir quality due to the lack of clays and coarser grain size. The predominant cement in the 

Davis I sandstone is quartz. Quartz overgrowths have filled the pore space and blocked the 

potential hydrocarbon flow paths. The best reservoir quality in the Davis I sandstone is found in 

the coarse grain sandstone with chlorite rimming. Reservoir opportunity in the Davis I sandstone 

is associated with areas with high net sand eliminating the clays and areas with high amounts of 

chlorite grain coatings to impede quartz overgrowths.  
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Figure 5.15 Davis I and Davis II shoreface profile and modern analog. 



 

 
 
 

Figure 5.16 Grace Lowry electronic log with lithofacies description and reservoir properties 
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CHAPTER 6 
 

CONCLUSION 
 
 The Cotton Valley Formation is a prolific oil and gas producer in East Texas and North 

Louisiana. A thorough understanding of the Cotton Valley Formation reservoirs is important to 

continued exploration and exploitation in east Texas north Louisiana.  A comprehensive 

description of the Grace Lowry #1 core over 3 distinct sandstone reservoirs was completed. 

Figure 5.16 illustrates the electric log, lithofacies, and reservoir properties in the Grace Lowry # 

1 well. Detailed sedimentology, ichnology, palynology, mapping, and reservoir analysis on the 

Davis I, II, and Roseberry sandstones was performed to establish a depositional model and 

identify the reservoirs complexities.  

 The Roseberry sandstone is interpreted as a shoreline deposit with wave dominated 

deltas. Roseberry isopachous maps display sand geometries protruding into the basin 

perpendicular to the shoreline (Figure 5.7). The shoreline parallel orientation of sands supports 

wave reworking. The Grace Lowry #1 core location in the Roseberry sands is a more distal 

offshore setting with predominantly finer grained sediments that results in a lower quality 

reservoir. A well drilled in the more proximal shoreface area, to the north of the Grace Lowry 

location, will encounter the Roseberry interval with larger grain size and higher net sands which 

should enhance the reservoir potential.  

 The Davis II sandstone is interpreted to be deposited within a barrier island shoreface 

setting.  This sand body has the characteristic coarsening upward grain size profile as well as 

the cleaning upward (gamma ray) electric log profile of a basinward prograding lower to upper 

shoreface (Figure 5.14 and Figure 5.16). The lower shoreface is heavily bioturbated and 

exhibits good porosity but low permeability due to the high amount of interstitial clays. The 

Grace Lowry core indicates better reservoir associated with the upper shoreface setting. Larger 
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grain size, higher net sands, and increased chlorite grain coating enhance the reservoir 

potential. Wells drilled along depositional strike within the thickest part of this sand body should 

encounter the optimum reservoir conditions. 

 The Davis I sandstone is interpreted to be deposited within a barrier island shoreface 

setting.  This sand body has the characteristic coarsening upward grain size profile as well as 

the cleaning upward (gamma ray) electric log profile of a basinward prograding lower to upper 

shoreface (Figure 5.13 and Figure 5.16). The lower shoreface is heavily bioturbated and 

exhibits good porosity but low permeability due to the high amount of interstitial clays. The 

Grace Lowry core indicates better reservoir associated with the upper shoreface setting. Larger 

grain size, higher net sands, and increased chlorite grain coating enhance the reservoir 

potential. Wells drilled along depositional strike within the thickest part of this sand body should 

encounter the optimum reservoir conditions. 
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