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er the internet, so special thanks

| n Boyd, Rick Andrews,
rian Cardott
eologists for posting powerpoints
I having Bulletin online

| having publications online
\Bill Gates for Print Screen

Note: This presentation will be posted on OGS website
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Thrust belts and foreland basins of North America




Present day Mid-Continent Tectonic Features.
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(Perry, 1986).

Arkoma Basin o one of many (Black Warrior, Fort Worth,
Kerr) petroleum -bearing foreland basins.




exactly 1 s a

jJacent and parallel to compressional

belt and craton
potential sedime umulation

es.:

heral forms on subducted/underthrust plate
troarc forms on overriding plate behind
magmatic arc

f four discrete depozones:

Wedge-top

Foredeep

Forebulge

Backbulge

of

? Features/ charact

C



Peripheral Retroarc

MAGMATIC ARC

TOPOGRAPHIC LOAD BASIN FILL LOAD _ SEA LEVEL

in Arkoma & Ouachita system

Modified after DeCelles & Giles 1996

Arkoma Basin o Ouachita orogenic belt is a peripheral

foreland basin. There is no identified magmatic arc, basin
developed on subducted plate.

But note that orogenic belt (topographic load) does not
necessarily have to be above sea level.
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Foreland Basin System

Wedge top Foredeep Forebulge Backbulge

Basin Fill
Load

l Older foredeep sediments d moving thrust sheets

{Modified after DeCelles & Giles 1996)

Carboniferous strata in Ouachitas record a south-to-north
migration of the orogenic wedge and foredeep, with
foredeep strata becoming progressively incorporated into
the wedge.

OHIi gho to south only |l ocally
topography on wedge top traps most of what little
sediment comes from south.



Foreland Basin System

Wedge top Foredeep Forebulge Backbulge

Basin Fill
Load

{Modified after DeCelles & Giles 1996)

The result:

Strata in the wedge (thrust sheets of turbidite
strata 0 Stanley, Jackfork , Atoka in OQuachita orogenic
belt) should be similar to those in the foredeep
(turbidite strata in Arkoma Basin -Atoka Fm.)

This Is, In fact, what we see.

So stratigraphic traps in Arkoma Basin should be
present in Ouachitas, albeit with more structure.
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MAJOR FAULTS

——

Surface faults

Subsurface faults "7 77

Normal faults identified by hachures
on relatively downthrown block.

Thrust faults identified with solid
barbs on hanging wall block.

50 Miles

20 Kilometers

My

Geologlc Provinces of Oklahoma
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(Note: map somewhat dated: 2002)

Lots and lots of gas.
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Desm hinge line or . Arkansas River,

limit of foldin Mulb Fault
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Folds in Arkoma Basin from Arbenz (2008). Area 10 Folds
are drapes over mostly S-side-down normal faults. Area
2W 0 Folds are thin -skinned compressional structures.
Both types of folds form traps.



Washburn Anticline — Structure Map, Top Upper Borum Sandstone

R20 W | RZawW RZTW

| FItMIH.LH __J ﬁ ‘

: f‘?— r .

___-—-I-".# hl
gﬂnﬁ = ' &
S """'

T _____.__---"”'ﬂ
_—-'-'-.-. al . e -

Caalaur infersal S00 i
Dalwn wen level

d°
SEBASTIAN r--r SCOTT ;Lum =T Thrus! fault, barbs on upthrown side

Gragg-Witcherville, Booneville, Chismville, Rich Mountain “fields”

Brown & Woodward, T893 froun Bartfetr, 1968

Ideal (simple) Arkoma Basin compressional structure.
Asymmetric (steep north limb), thrust -cored, closed.




Another definition of the northern boundary of the
Arkoma Basin o6 Desmoinesian hinge zone.

Note thickening of Booch (middle and lower McAlester
Fm.) and Hartshorne Fm. south into basin.



Verdigris
Pink
Skinner-RF

Bartlesville

(T -~ Caney
re o Mayes

NNW -SSE strat
section hung on
B/Oswego showing
thickening of
Atokan through
Cherokee strata off
of platform and
Into Arkoma Basin.
(from Visher et al.,
1971)

RF 6 Red Fork
McAIl o McAlester
Wap 8 Wapanucka
Crom - Cromwell




Isopach map of McAlester Fm., showing hinge line along
northwestern edge of Arkoma Basin, and abrupt
thickening into the basin (from Busch, 1974)



ource for OK reservolir strata:

By
Dan T. Boyd

ARKOMA BASIN COMPLETIONS (>100)

Fanshawe Caney*
Gilcrease*/Morris* Woodford*
Red Oak Hunton *
an* Panola Viola*
~ork*/ Earlsboro* Brazil Simpson*

Bartlesville*/Salt* Cecill Arbuckle*

Savanna Spiro

Booch*/McAlester Wapanucka*

Hartshorne Union Valley*

Atoka Lime* Cromwell* (*other provinces, too)

Atoka* Jefferson*



Principal reservoirs in
northern part of Arkoma
Basin.

Most of these in most places
are fluvial -dominated deltaic.

Allen
Senora
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Hartshorne Ss.
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Hartshorne

Abrupt base, uniform
sand development
typical of channel fills

Log character of incised channel -fill sandstone in
Hartshorne Fm. Characteristics: thick, typically linear, best
reservoir quality.
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MIDDLE

DESMOINESIAN

MORROWAN

McAlester Formation

Hartshorne
Formation

Atoka Formation

(Keota Sandstone)
(Tamaha Sandstone)
(Cameron Sandstone)

Booch (Warner) sandstone

Han;ahome (Hartshorne)
sandstone

{Webbers Falls
Sandstone)

Gilcrease sandstone

Fanshawe sandstone

Red Oak sandstone
Panola sandstone
Diamond sandstone
Brazil sandstone
Bullard sandstone
Cecil sandstone
Shay sandstone

Spiro sandstone
Foster sandstone

Wapanucka Limestone

Principal reservoir units in

southern part of Arkoma Basin

Desmoinesian units are mostly
fluvial -deltaic.

Upper Atokan units are shallow
marine.

Middle Atokan units are mostly
deep-water.

Lower Atokan and Morrowan
units are shallow marine.

Remember this slide




R 19E I R. 20 E.
Atoka Production
@ Panola
a - 3 Well status unknown
0 Bultard IF Gas wel
) Cexi <3 Directionally drilled wel
T ‘ Sha *  Hottom hole location & / T
6 o ! e o Red Oak-Morris | &
Lownar Aloka undiffarantiated, o Fi
{ M Spira, Wapanucka, athers 0 Ges Field M,
p— &
Wilburton 0 Spivo Producion
Gas Tield ° .
24 1 {unit total)
o, © ©
< & g
me| TR @ o ©
“ < T
5
+ N.

Production map of part of Panola Field, showing production
from Panola, Diamond, Bullard, Cecil, Shay, and undivided
lower Atoka sandstones plus Wapanucka



= Panola overthrust A

Repeated Atoka sandstone

1.
e

Vaslar Resources
#4-13 Heitner

SWlaNEYsec 13, T 5N, RS E.

KB 612
Perforated 5,648°-5,681"(Panola)
10,041'-10,095" (Bullard)
10,264°-10,313" (Cecil)
S Completed 6-2001
Diamond overthrust Cum Gas 945 MMCF

Top Brazil sandstone

Reverse Fault

5 Panola subthrust

= Diamond subthrust

Top Brazil sandstone

Vastar
4-13 Heltner
SWNE 13/5N/19E

Repeated section of
deep-water Atoka
turbidites in Panola
Field, Latimer County.

Key to further
exploration O restore
thrust plates to original
position, then look at
reservoir facies.



Atoka Formation
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8') STRATIGRAPHIC GUIDE TO OKLAHOMA OIL AND GAS RESERVOIRS

LY, By
Dan T. Boyd

UACHITA OROGENIC BELT COMPLETIONS

Spiro/ Wapanucka
Jackfork

Stanley

Arkansas Novaculite
Bigfork
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Hartshorne S, Panola S:
Atoka, Spiro, Wap

o\ L
D ¥ 2 -
SRR ¢ {\'
- Jackfork :
E}\ el / Potato Hills,
" / Talihina NW
| | l
— Bigfork (old):
© N\ Potato Hills, Jumbo S
Ark. Novaculite : Stanley:
Daisy W, Moyers SW
Isom Sprs.

Remember this slide



Channel sandstone in Jackfork Group, McKinley Rocks
Not all turbidites are created equal




TORY OF HYDROCARBON
ATION AND DEVELOPMENT
E ARKOMA BASIN

HITA MOUNTAINS

tion periods: .
Solids Are Good period (pre -1910)

nticlines Are Good period (1910 06 1935)

eologic Maps Are Good period (1935 6 1950)
rilling Deeper Is Good period (1950 06 1980)

hrust Plates Are Good period (1980 - ~1990)

Q Horizontal Wells Are Good period (~1990 0 present)
Q The Future



SOLIDS ARE GOOD
RE- 1910 EARLY HISTORY

ericans used asphaltites to bind

phaltite (calle noted by explorer John Maley
years. Gas seep near Chilli (probably along
rbon Fault) used by soldiers
altite vein discovered near Jumbo. Mined from
92 to 1924
scientific report on asphaltites by Taff
- 1907.Asphaltite vein discovered near Sardis
1910. Explosion at Jumbo Mine, several killed.
WWI. Impsonite mined at Page for vanadium




Early asphalt and

asphaltite pits and mines

In western Ouachita Mtns .,
Arkoma Basin, and
Cretaceous overlap (from
1911 OGS Bulletin 2).

pper photos 0 asphalt
pits (location not given).
Lower photo & pile of
gypsonite (sic) (gilsonite ?)




Top 0 asphalt mine,
Tuskahoma.

Middle & dump of asphalt
mine.

Bottom 90 asphalt mine near
Atoka.

(from 1911 OGS Bull. 2)




‘L
TICLINES ARE GOOD (1910 & 1935)

tural gas discovered in Arkoma Basin near

Arkansas.

leld discovered. Le Flore County Gas
1 Hill in Hartshorne Ss on Poteau

ed Oak Gas Field discovered. Gladys Belle O&G
0. In Hartshorne Ss on Brazil Anticline.
. Word oOstructureo first
dden Oil Field discovered.
1921. e first suggests Ouachitas result of thrust
\ faulting.
1929. Wilburton Gas Field discovered. Limestone O&G
No. 1 Nettie McCurray in Hartshorne Ss on
Wilburton Anticline.
1932. Peak of drilling activity in McGee Valley.
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1912 map (USGS
Bulletin 541) showing
location of Poteau
Gas Field on Poteau

SESTION SLERD LINE A0 THESUDH OAvalal, aug

SUIAALEAF MOUKTAIRG. SHEWTSD FOSTIZH DT GAS WELLA 0% FOTEML dAD WABTTORD ANTIGLIRIE

Anticline.

MAF OF FORT SMITH-POTEAL GAS FIELD; ARKANSAS AND OHLAHOMA.

By Carl O Smith.




per 22, 1910

THE OIL AND GAS JOURNA

At Poteau, éee. a 10, 000,
pounds of pressure, was drilled some months

ago and shut in. The New York Fiscal Agency,
owner of considerable land in that vicinity, is
interested in the gas development and is

arranging to drill another well at once and two
more | ater éée.. The Pot ¢
stronger than any of the 70 or more drilled near
Forth Smith on the Arkansas side of the line.

The gas was found at about 1,000 feet and it is

not improbable that oil will be found some -

where in that neighborhood, formations and
conditions apparently being favorable.
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But interestingly, the Poteau Field did not make it on to this

1915 map of Oklahoma oil and gas fields.
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Redden OIl Field (photo taken in 2000




Is there anything down
there?

Sampling old oil well at
Redden Field.

Reservoir at Redden:
Sandstone in Stanley &
at least some dipdown
from tar sand at surface

(trap)



