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Importance
ÅThe Pennsylvanian Hoxbar Group is economically important for the OK petroleum industry

ü Named for the town of Hoxbar in Carter County,  Ardmore Basin, Southern Oklahoma folded 

belt province

ÅCaddo and Grady Counties (2448 square miles) have been the sites for exploration for oil and gas 

since the 1920õs

üA great deal of information has remained the private property of petroleum companies

ÅNot much work on the Hoxbar has been recently performed by OGS geoscientists 

ÅComplex geological structures of the Oklahoma Basins make it challenging for sedimentologists

ÅHorizontal drilling in the southern part of Oklahoma is commonplace

ÅThis is a tight sandstone with some interbedded shales and a few limestones

ÅPossible contribution of the Hoxbar Group shales to the sources of oil

ÅReservoir heterogeneity/mineralogy (petrophysics) are important components of the 

characterization of this play

ÅExcellent opportunity for Enhanced Oil Recovery (EOR) processes

ÅThe results of this project can be applied to other tight sandstones worldwide as an analog
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Hoxbar Stratigraphy
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Hoxbar Sands

Lithologic Constituents             Major Shale, Silty Mudstone, SS and LS Beds

Members of the Hoxbar Group includes the Wade,  

Medrano,  Marchand (Verden) and Culp (Oolitic 

Huddleston)



Geographic Area & Available OPIC Cores & Rocks
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Regional Hoxbar Paleogeography with Location of Studied Cores
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Generalized geographic map of the 

United States in middle Pennsylvanian 

time.

Hinterland rocks: shallow 

plutonic bodies, alkali -

granitic rocks (felsic), 

metamorphic rocks, chert

Yellow arrows point 

to the direction of 

sand fairways

http://pubs.usgs.gov/gip/continents/pennmap.jpg


Isopach Map of 

Medrano

Net sand: 

applied cutoff 

Vsh < 50%

Contour 

Interval: 50ft

Partial Marchand & Medrano Isopach Maps ðGrady County

Isopach Map of 

Marchand

Net sand: 

applied cutoff 

Vsh < 50%

Contour 

Interval: 50ft

Looks fault controlled! 6



Generalized Structural Setting

The structural history of the area of study before the deposition of the 

Hoxbar Series is complex (Ghosh, 2017). During the time of deposition, the 

uplifting Wichita Mountains and sinking Anadarko basin were transected by 

a series of WNW trending reverse faults and strike -slip movements related 

to the larger tectonic movements of the continents (Evans, 1979;  

Axtmann, 1985; Johnson, 1989; Ghosh, 2017, to name a few).

Cross section of present -day Anadarko Basin 

with relative location of the Hoxbar Group 

(red arrow). Note the complex vertical 

structure. Modified from Karis and Pranter, 

2015 
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Cores for Workshop

The cores were chosen using the following 

criteria:

üAvailability

üRepresentative of the different Hoxbar 

sandstones as practical

üReflect potential geographic variability

üReflect potential reservoir types (shallow vs. 

deep)

8



Gulf S Arpelar 42W, Jefferson Co.

Distributary Mouth Bar?

Fluvial Point Bar

SP

Marine Channel 

Fill?Point Bar

Distributary Mouth Bar

Prodelta

Core Coverage:

1230 to 1391ft = 

161ft

Overview of the Arpelar well and log 

characteristics. Note the shallow 

depth and localized facies changes 

which can affect reservoir quality. 9



Hoxbar Arpelar Core 1260 ft ðThin Section Image 

Whole Thin Section Image

80 µ (0.08mm)

Typical high porosity thin section images: the image on the left is the whole thin section with the red dashed outline 

showing the location of the image shown on the right. In the right image, the yellow arrow points out a partially 

dissolved grain while the red arrows show quartz overgrowth on quartz grains. Both of these are likely post -

depositional.

PL

Statistic Value Description

MEAN 255.1 Medium Sand

SORTING 1.354 Well Sorted

SKEWNESS -0.151 Symmetrical

KURTOSIS 2.632 Mesokurtic

GRAIN SIZE

A massive sandstone
2.5mm
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Point Bar



Hoxbar Arpelar Core 1260ft: EPMA -BSE/CL Images 

Q = Quartz

Qc = Quartz cement

FI = Fe-bearing illite

Ko = Kaolinite

P = Pore

EPMA-BSE EPMA-CL

Q

Q

Q

Q

Q

Qc

Ko

FI

P

XRD Data

0.05 mm 0.05 mm
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Hoxbar Arpelar Core 1386.5 ft ðThin Section Image

Whole Thin Section Image: 

framework grains: dominantly 

quartz, minor feldspars, 

sedimentary rock fragments, 

minor detrital carbonate 

fragments, zircon, rutile and pore 

filling calcite and clays.

Where is the porosity? Must be either tied up in clays or micro/nano? porosity! 

Statistic Value Description

MEAN 197 Fine Sand

SORTING 1.346 Well Sorted

SKEWNESS -0.338 Symmetrical

KURTOSIS 2.759 Mesokurtic

GRAIN SIZEPL

40 µm

0.04mmK-Feld
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Distributary 

Mouth Bar?



Hoxbar Arpelar Core 1386.5 ft ðBSE Image
EPMA-BSE Q

Q

Q

Q

Kf

clays
Fe-Dol

Clay clast

Kf

Kf Q

Q

Q
Q

Q

Q

Q

Q

Q

Q

Fe-dolomite

XRD Data

0.1 mm

EDS Spectrum
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Hoxbar Arpelar Core 1386.5 ft ðSEM-BN Image

EPMA-BN
Note the larger 

pores are 

connected via 

narrow pore 

throats ð

something that 

directly affects 

recoverability 

and EOR.

Using the SEM -

BSE image holes 

in the rock (white 

portions in the 

binary image) can 

be defined which 

are used to 

quantify pore 

geometries and 

make prediction 

of reservoir 

parameters.  

These images are 

also used to 

create secondary 

recovery schemas.

50 µm

0.05 mm
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Hoxbar Arpelar Core 1386.5 ft ðBSE-BN Images

A partially dissolved K -Feldspar (Kf) with a 

locally formed Pseudomatrix (Psmx)

Kf

Psmx

A partially dissolved Plagioclase which is also 

albitized

EPMA-BN   EPMA-BN

50 µm 50 µm

0.05 mm 0.05 mm
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Hoxbar Sandstone Compositional Plot

Plot based on Folkõs (1968) 

sandstone compositional 

diagram

Q = monocrystalline 

and polycrystalline 

quartz (excluding 

chert)

F = monocrystalline 

feldspar

L = rock fragments 

(igneous, metamorphic, 

and sedimentary, 

including chert) 

Analysis based on 250-point counts per thin section 

The dominant sand 

composition of the 

Hoxbar Group is 

Sublitharenite
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Hoxbar Feldspar Compositional Plot

Diagram showing compositional 

range of eight provenance groups of 

feldspar: v = volcanic; p = plutonic; m 

= metamorphic; v+g =volcanic or 

granophyre, v+p = volcanic or 

plutonic; p+m = plutonic or 

metamorphic; v+p+m = volcanic, 

plutonic or

metamorphic; p+m+a = plutonic, 

metamorphic, or authigenic.  

Analyses to the left of the dashed 

line in the volcanic (v) field and from 

uncommon low -temperature 

rhyolites of extreme composition 

(Turley and Nash, 1980; Evans, 1978).

Perthite inclusions commonly <100 microns 

commonly occur only in small plutons (Boggs, Jr., 

1992) 17



Jobe 31-1H Medrano Sandstone - Core Photos
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Distal Delta 

Front

Distributary 

Channel

From 10, 947õ section, there is a well-expressed Zoophycos, placing this section of the core further offshore from prodelta or 

offshore transition, but not necessarily in "deep wateró

Incised Valley 

Fill/Estuarine?

Tidally 

Influenced 

Channel
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Porosity at NCS, percent

Jobe 31-1H Medrano Sandstone - Porosity vs. Perm & 
Porosity vs. Fluid Saturation

9520 ft

9545 ft

Plot of the porosity versus 

Klinkenberg Permeability (800 psi 

confining pressure) on left and plot 

of porosity versus water saturation 

on the right. The plot on the left is 

typical for rocks of complex pore 

geometry where the original 

properties normally controlled by 

grain size and sorting are 

significantly altered by mechanical 

and chemical diagenesis. This detail 

is recognized by the potential 

range of permeability being 

approximately two orders of 

magnitude (shown by dashed lines) 

or more for a given porosity 

(Comisky et al., 2007: SPE 110050).

These reservoirs can be considered 

as unconventional! 19



Jobe 31-1H Medrano Sandstone 9520ft

Monocrystalline quartz with minor chert lithics, argillaceous rock fragments (siltstone, 

mudstone), plagioclase feldspar, potassium feldspar; metamorphic rock fragments 

(metaquartzite, schist/phyllite, slate?), felsic plutonic rock fragments (some with 

myrmekitic textures) and volcanic rock fragments (description from Weatherford Labs)

Grain Size Range:<0.001mm ð0.18mm (clay to fine sand); mean size ~  0.15mm (lower fine sand)
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Jobe 31-1H Medrano Sandstone 9520ft
EPMA-BSE EPMA-CL

Q
Q

Q

Q
Q

Q

Q

QQ

Q

Q

Clay clast

Tetonized

Volcanic Quartz

XRD Results

Q=Quartz

0.05 mm 0.05 mm
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