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Austin & Emrick No. 1-Steele
(SW¥NWYSEY: sec. 30, T.9N.,R.9E.)

Reservoir cored: Upper Cromwell Sandstone Core depth: 3,352-3,402 ft
. . . Log depth: about core depth
Depositional environment: Detached offshore-marine bar KB: 786 ft
3
c
S|t8
Elg|al 3|S5
#:i@ § E gé SP Resistivity ‘ " GR CAL Bulk  Density
BB 6| 8|l=a 0 25 50 I 2 2.25 25 275
SO I Wapunucka @ T . " |
% 55| LB} (Digtal Pl 3 } : 1J | Digitial ; i B
AN ST i o e s 1A Images o —
g g/_f_ ES Rl SN
R o (A PRl
L ! ! { Cromwel} ;‘E 2 b l X -
i - M ; [ Sandstone i T ‘::: - = =
= Y ] (Y VSRR R — e = = =
Zlalz| - = E \L\i'[ :'i,."'“—
<z 2w 3400 sobeos o 3400
> O« o ) =T
Jlole|s B i t— Prepared core ; } ' _____)
>l = |2 R T Total cored interval T
wle|lo|Z| o r i gk gr‘
z|o|=|2| = k ik _:N 3
zZ|= z| © ~- : :
w = g :
- Sab L
- ' ower
i i L
z ,-«-"*'jg Cromwell
8 ‘_(:' 3 L Sandstone
S S
Zlz|x o \TIH““
HEAIEA i Goddard?
alE|o|< R
olw|Z|Q
AL 3 E ol Shale
2|uld%|o =] 3500
g|5 Plhade L1222 1

20 10
Porosity (withoutgas effect
correction)



86 APPENDIX 5 — Core Descriptions

Austin & Emrick No. 1-Steele
(SWUuNWYSEY; sec. 30, 9N, R.9E.)

UPPER CROMWELL SANDSTONE

Main features: This core is an excellent example of a detached, off-shore marine
bar and is typical of those productive throughout much of the Cromwell play in
the western part of the Arkoma Basin. The sandstone interval has a coarsening-
upward textural profile typical of marine bars. Because of this, the core exempli-
fies specific zones or facies as determined from key sedimentary structures and
textures: an upper bar facies characterized by clean, fine-grained sandstone
having high-angle cross bedding, a lower bar facies characterized by clean, fine
to very fine grained, horizonta! or rippled bedded sandstone, a bar transition
zone composed of burrowed, bioturbated sandstone interbedded with shale,
and an open marine facies dominated by black fissile shale. As can be deter-
mined from the accompanied well log, the best reservoir in this type of deposit
always occurs in the upper and lower bar facies above the bar transition zone.
Porosity in this sandstone probably exceeds 18% in places.

Core depth: 3,359.25 ft
Log depth: ~3,359.25 ft

Upper bar facies: Consists of fine-grained sandstone
having conspicuous high-angle cross bedding. Because
of higher current energy in the shallowest waters sub-

Core depth: 3,373.5ft

merging a bar, cross bedding is a common sedimentary
structure in the upper part of a bar sequence. Such
bedding may be hard to see when there are no dark
laminae defining bed-sets, whereas it is apparent in

this image because of the inclination of the faint black
shaly layers. This part of the bar was probably deposited
in <20 ft water. Because of the overall lack of clay in this
zone, the gamma-ray log looks “clean” and has very
little response.

Log depth: ~3,373.5ft

Lower bar facies—upper part: Consists of fine to very fine
grained sandstone having wavy and possibly ripple bed-
ding. Bedding is defined by black shale laminations. One
small vertical burrow can be seen at the top-center of the
image. The lack of persistent high-angle cross bedding
and predominance of lower-energy bed forms are consis-
tent with the lower bar facies that are typically deposited
in water depths a few tens of feet deeper than the upper
bar facies but above fair-weather wave base of ~50 ft.
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Austin & Emrick No. 1-Steele
(SWVNWSEY sec. 30, T.9N., R.9E))

shated

Sideritic iron
s staning

Core depth: 3,377.5 ft
Log depth: ~3,377.5ft

Lower bar facies—lower part: Consists mostly of very
fine grained sandstone with increasing amounts of
shale laminations. The upper part of image shows
burrowing and bedding is somewhat destroyed by the
effects of bioturbation. Just below this zone is a thin
sandstone interval having iron staining. The darker
clasts in this zone “fizz” slightly—an indication of
siderite (iron carbonate). Siderite is generally an
unstable constituent in highly oxidizing environ-
ments, so it is not commonly preserved in the top
part of a marine bar, rather, it is more stable in
oxygen-deficient environments that are generally of
deeper origin. Because of the increasing amount of
interbedded and interstitial clay in this zone, the
gamma-ray log has an increasing response with
depth.

Core depth: 3,389 ft
Log depth: ~3,389 ft

Bar transition zone: Is characterized by abundant
shale interbedded with thin, very fine grained sand-
stone lenses. The large amount of clay in this zone
causes a high gamma-ray response on the log. Con-
spicuous sedimentary structures include numerous
vertical burrows and ubiquitous bioturbation. The
transition zone commonly has ripple bedding, since
it is still subject to strong currents above storm wave
base of ~100 ft. Below the transition zone, the strata
becomes entirely or nearly all shale as it is far removed
from depositional sources and active depositional
processes.



