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T h is quadrangle

SYMBOLS
CONTACT  - Dash ed w h ere approxim ately located; queried w h ere uncertain
COAL BOU NDARY - Approxim ate outcrop boundary of coal bed (nam ed on 

m ap); triangle indicates exposure of coal
T H RU ST FAU LT - Saw teeth on upper plate; dotted w h ere concealed
FAU LT - Arrow s sh ow  relative h orizontal m ovem ent; dash ed w h ere approxi-

m ately located; dotted w h ere concealed
FAU LT - Dash ed w h ere inferred; U  = upth row n side, D = dow nth row n side
FAU LT - Displacem ent unknow n; dash ed w h ere approxim ately located; dotted 

w h ere concealed
ANT ICLINE - Sh ow ing crestline; arrow  along axis sh ow s direction of plunge; 

dash ed w h ere approxim ately located; dotted w h ere concealed
SYNCLINE - Sh ow ing troughline; arrow  along axis sh ow s direction of plunge; 

dash ed w h ere approxim ately located; dotted w h ere concealed
COAL EXP OSU RE
TRENCH
ABANDONED STONE Q U ARRY
ABANDONED SH AFT OR DOGH OLE
SPOIL P ILES FROM ABANDONED COAL MINE
INV ERTEBRATE FOSSIL LOCALIT Y
CONGLOMERATE FACIES OF BOGGY FORMAT ION
MARKER BED

STRIKE AND DIP OF BEDS
Leader to location of m easurem ent
Strike and dip of beds
Strike and dip of beds, approxim ate
V ertical beds
U ndulatory beds
H orizontal beds

OIL AND GAS W ELLS
Leader to location of w ellsite
Dry h ole, abandoned
Gas w ell
Num ber on m ap corresponds to list of w ells
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CORRELAT ION OF MAP UNIT S

unnam ed coal

McAlester coal
U pper McAlester(?) or Tam ah a(?) coal

U pper H artsh orne coal
Low er H artsh orne coal

AT OKAN

DESMOINESIAN

P LEISTOCENE

H OLOCENE

PE
NN
SY
LV
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IAN

QU
AT
ER
NA
RY







1. T ide W est 1-25 Geraldine
2. Beren 1-25 Turner
3. Berexco 1-30 Turner
4. Seagull Mid-South 1-35 SMS Rock
5.  Beren 1-35 Board
6.  Beren 1-36 W ard
7.  T XO 1 Turner "C"
8.  T XO 1 Turner
9.  Leben 1-31 Cam bron
10. Leben 1-31 Cam bron "A"
11.  Beren 1-3 Boggs
12. Beren 2-2 Davis
13.  Beren 1-2 Davis
14.  Beren 1-1 Alexander
15.  Deck 1-9 Buckner
16. Beren 1-10 Buckner "B"
17.  U nit 1 Raleigh
18.  U nit 2 Sm art
19.  U nit 1 Sm art
20. Sam pson 1 Kenyon
21. Sam pson 1 Boardw alk
22. Tenneco 1-8 Ellis
23.  Cotton 1 Atteberry
24.  Area 1 Kim ball "D"
25. T XO 1 Kim ball "C"
26.  U nit 2 Cable
27. U nit 1 Cable
28. Tenneco 1-13 Dakil
29. Tenneco 1-13 Rollings
30. U nit 3 Cable
31. Santa Fe 3-18 Cable
32.  Tenneco 2-18 Rollins
33.  Tenneco 1-18 Cable
34.  Am oco 4-18 Cable
35.  W h itm ar 1-17 Stipe
36.  W h itm ar 2-17 Stipe
37.  Cotton 1 Battles
38.  Tenneco 1-22 W alker
39. T XO 1 Crabtree "B"
40. T XO 1 Crabtree "C"
41.  T XO 1 H arris "i"
42. Seneca 1-19 Cable
43. Nearburg 1 McClain 30 Federal
44. Cotton 1 Depot
45. no inform ation
46. Carter-Gragg 1 Mullins
47. Area 2 R.L. Mullen unit
48. T XO 2 Rom ine
49. T XO 1 Rom ine
50. T XO 1 Crabtree "A"
51.  Skelly 1 J.G. Lakey
52.  Supron 31-2 Turney
53.  Supron 1-31 Turney
54. T XO 1 H arrington
55. T XO 1 Turney
56. T XO 1 Davis "Q "
57. T XO 1-A P earl
58.  T XO 1 P earl
59.  T XO 1 Branson
60.  Supron 1 J.B. Biggers
61. T XO 2 Biggers
62. T XO 1 Biggers
63.  Seneca 1-4 Ech elle
64. Oryx 1 Cable

n/a
6/18/81
9/24/81
12/19/94
5/21/80
7/27/80
3/10/82
5/25/79
8/3/69
8/31/69
7/4/80
2/2/80
10/3/79
3/25/81
1/27/97
2/6/81
6/20/90
10/31/90
9/9/81
12/28/86
10/25/81
4/13/82
3/11/81
5/23/89
9/12/81
1/30/90
11/9/87
3/13/81
3/29/84
11/14/94
11/21/89
2/16/83
8/9/81
3/14/96
4/16/82
8/28/88
1/6/82
1111n9
4/4/80
7/20/80
11/19/81
7/31/82
7/16/91
12/28/81
7/20/61
2/17/80
3nta9
10111na
1/10/80
8/27/67
11/2/78
1/21/78
12/30/76
6/2/79
2/24/82
4/6/84
2/2/84
12/26/75
8/4/78
8/17/79
5/23/78
11/27/82
5/16/90

6150’
3152’
3210’
9500’
3201’
3168’
3100’
3700’
6287’
9300’
2938’
3236’
3201’
3190’
3014’
3050’
7013’
6776’
10,500’
7000’
10,472’
10,254’
11,500’
8500’
9500’
6605’
6920’
9900’
10,750’
9400’
8325’
10,000’
10,000’
8383’
9873’
9500’
9118’
9100’
9400’
7725’
12,012’
12,900’
15,800’
12,610’
3000’
12,605’
8500’
8800’
13,287’
8621’
10,000’
11,249’
7474’
12,326’
7798’
8459’
12,840’
12,001’
13,301’
8200’
8531’
9000’
11,425’
12,230’

LIST  OF WELLS SPUDDED BEFORE MAY 31, 1997
(OPERATOR, NUMBER, FARM NAME, SPUD DATE, TOTAL DEPTH)

Oklah om a Geologic Q uadrangle OGQ-22
Geo lo gic Map o f the Savan n a 7.5’ Quadran g le

(previously Open-File Report OF6-97)

(PITTSBURG)
6853 III NE

6853 IV NE
(MC ALESTER)

U T M GRID AND 1978 MAGNETIC NORT H
DECLINATION AT CENTER OF SH EET

NAT IONAL GEODET IC V ERT ICAL DAT U M OF 1929
CONT OU R INT ERV AL 10 FEET
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DESCRIPTION OF UNIT S
ARTIFICIAL FILL- Material used for dam s and railroad grades.
ALLU V IU M (Q U AT ERNARY) - Gravel, sand, silt, and clay on ?ood plains of present-day 
stream s. T h ickness: variable, but generally less th an 20 ft w h ere observed.
T ERRACE DEP OSITS (Q U AT ERNARY) - Subangular to subrounded cobbles, gravel, sand, 
and silt form ing a veneer on th e surfaces of terraces th at stand about 15- 30ft above th e 
beds of present-day stream s. T h ickness: variable, but generally less th an 20 ft.
GERT Y SAND (Q U AT ERNARY) - U nconsolidated gravel, sand, silt, and clay in abandoned 
river ch annel found at elevations w ell above m odern ?ood plains. Main constituents of th e 
gravel are rounded cobbles and pebbles of quartz, quartzite, ch ert, gneiss, granitic rocks, 
and silici?ed w ood. T h ickness: varies from  a th in veneer to an estim ated m axim um  of 50 
ft.
BOGGY FORMAT ION (P ENNSYLV ANIAN) - P redom inantly olive gray (5Y3/2 to 5Y4/1) to 
rarely dark reddish  brow n (10R3/4), very poorly exposed sh ales and siltstones (locally 
m apped as P b) w ith  several m oderately w ell-exposed ledge- or ridge-form ing ?ne- to very 
?ne grained sandstones (locally m apped as P bss). T h rough out m ost of th e quadrangle, 
sh ale and sandstone beds are m apped togeth er as P b(un). Sh ale outcrops typically 
contain ironstone concretions and th in siltstone beds th at m ay be lim onite-stained. 
Rarely, th e sh ale contains th in sandstone layers. Sandstones are predom inantly dark 
yellow ish  orange (10YR6/6) to grayish  orange (10YR7/4) to m oderate yellow ish  brow n 
(10YRS/4), ?ne- to very ?ne grained and noncalcareous w ith  abundant sedim entary 
structures such  as ripple m arks, cross-strati?cation, plane-parallel lam ination, trace 
fossils, and w avy bedding. Large-scale cross-strati?cation and soft-sedim ent deform ation 
features are less com m on. In th e south ern part of th e quadrangle in th e Kiow a syncline, 
som e of th e sandstones are m edium - to coarse-grained and conglom eratic w ith  angular, 
bleach ed, pebble-size ch ert(?) fragm ents as large as 1 in. diam eter. Invertebrate fossils 
(m ostly brach iopods, rarely gastropods) are locally present in th e sh ales and as m olds in 
th e sandstones. P lant m olds, including Calam ites, are uncom m on. T h e sandstone beds 
w eath er to large blocks, slabs, and ?agstones. Stacked sandstone beds are as th ick as 30 
ft, but m ore com m only are 3 to 6 ft th ick, w h ere exposed. Form ation contains a single, 1-
in.-th ick fossiliferous lim estone bed in th e SW 1/4 NW 1/4 SW 1/4 sec. 30, T. 4 N., R. 15 
E. To th e east and in th e north ern part of th e quadrangle, th e base of th e form ation is 
m arked by th e Bluejacket Sandstone Mem ber (P bbj). In m ost of th e quadrangle, th e 
Bluejacket is th in or absent and is not recognizable as a separate m em ber. On th e m ap th e 
contact betw een th e Savanna and Boggy Form ations is m arked by a dash ed and/or 
queried line w h ere th e Bluejacket Sandstone Mem ber is absent or unexposed. H endricks 
(1937) m apped th e Low er W itteville(?) coal in th e north -central part of th e quadrangle 
and Secor coal in th e north east corner of th e quadrangle. Neith er coal is exposed or 
m apped. Top of form ation eroded. Maxim um  rem aining th ickness: about 3100 ft.
 
SAV ANNA FORMAT ION (P ENNSYLV ANIAN)- P redom inantly olive gray (5Y4/1) to ligh t 
olive gray (5Y5/2) to m oderate brow n (5YR3/4) very poorly exposed, ?ssile to platy silty 
sh ales (locally m apped as P sv) w ith  several m oderately w ell-exposed ridge-form ing 
sandstones (locally m apped as P svss). T h rough out m ost of th e quadrangle, sh ale and 
sandstone beds are m apped togeth er as P sv(un). Sh ale outcrops typically contain th in 
beds of siltstone and rarely sandstone as w ell as ironstone concretions. A 1-in.-th ick 
sm utty coal associated w ith  organic-rich  sh ale is present in th e north eastern corner of th e 
quadrangle. Most sh ales in th e Savanna include th in, unm appable sandstone units. T h e 
sandstones are grayish  orange (10YR7/4) to m oderate yellow ish  brow n (10YRS/4) to 
dark yellow ish  orange (10YR6/6)), ?ne- to very ?ne grained to rarely m edium -?ne 
grained, and noncalcareous. T h e sandstones are m assive to th in-bedded and sh aly. Soft-
sedim ent deform ation features are very com m on. Oth er less com m on sedim entary 
features include crossbeds, w avy beds, plane-parallel lam inations, ripple m arks, and 
trace fossils. Locally, individual sandstone beds pinch  and sw ell and sh ow  large-scale 
(h um m ocky?) cross-strati?cation. In places, th e sandstones w eath er to ledges com posed 
of blocks, slabs, and ?agstones of sandstone. Sandstone beds are as th ick as 15 ft, but 
consist of stacked individual units. More typically, th e sandstones are 2 to 5 ft th ick. 
Contains rare invertebrate fossils (brach iopods) and plant casts. T h ickness: varies from  
about 850 ft on north w est lim b of Savanna anticline to about 1800 ft in south east corner 
of quadrangle. Average about 1600 ft. U nusually th in section on north w est lim b of 
Savanna anticline probably tectonic and not stratigraph ic.

McALEST ER FORMAT ION (P ENNSYLV ANIAN) - Consists of 4 nam ed m em bers including 
(oldest to youngest): McCurtain Sh ale (P m m ), W arner Sandstone (P m w ), Lequire 
Sandstone (P m l}, and Cam eron Sandstone (P m c). U nnam ed sh ale labelled P m  
separates th e nam ed sandstones. T h e McCurtain Sh ale Mem ber is predom inantly poorly 
exposed olive gray (5Y3/2) to olive black (5Y2/1), ?ssile, sph eroidally w eath enng, silty 
sh ale. Ironstone concretions and layers are present but uncom m on. Includes very m inor 
siltstone and sandstone beds. T h ickness: 300 - 500 ft.
 T h e W arner Sandstone Mem ber (P m w ) is predom inantly a relatively w ell 
exposed grayish  orange (10YR7/4) to dark yellow ish  orange (10YR6/6), ?ne- to very ?ne 
grained, noncalcareous sandstone. Beds typically w eath er to slabs or ?agstones and less 
com m only equidim ensional blocks. Individual sandstone beds vary from  less th an 1 to 
over 3ft th ick and occur as isolated beds separated from  oth ers by covered intervals th at 
are probably sh ale and siltstone; th icker sandstones consist of stacked beds. Ripple 
m arks, cross-strati?cation, and w avy or sw aley bedding ch aracterize m ost beds; som e 
beds are unstrati?ed, sh ow  plane-parallel strati?cation, and/or soft-sedim ent deform ation 
features. Trace fossils and dish -and-pillar structures are rare. Sandstone beds locally 
appear to grade into platy, ?aser-bedded siltstone/sandstone sequences as th ick as 
several tens of ft. As m uch  as 20 ft of sandstone and covered intervals separating 
sandstone beds is exposed, but th e unit is probably th icker and is sh ow n th at w ay on th e 
m ap. T h ickness: 0 - 200ft.
 T h e Lequire Sandstone Mem ber (P m l) is a relatively w ell exposed ?ne grained 
silty sandstone th at typically w eath ers to blocks, slabs, and rarely ?agstones. 
Sedim entary structures include ripple m arks, parallel lam inations, soft-sedim ent 
deform ation features, and trace fossils. Calam ites im pressions are rare. Outcrops range 
from  3 to 10 ft th ick. T h ickness: 0 to 150 ft.
 T h e Cam eron Sandstone Mem ber (P m c) is a relatively w ell exposed, yellow ish  
gray (5Y7/2) to dusky yellow  (5Y6/4), ?ne- to very ?ne grained noncalcareous silty 
sandstone th at typically w eath ers to ripple-m arked slabs and ?agstones. Individual 
outcrops vary from  isolated 4- to 8-ft-th ick sandstone beds to stacked sandstones over 
100 ft th ick. In th e south eastern corner of th e m ap, th e Cam eron sh ow s rapid th ickening 
and th inning. Alth ough  m apped as a single unit, th e Cam eron Sandstone Mem ber 
includes covered intervals th at separate sandstone beds and are probably sh ale and 
siltstone. Com m on sedim entary structures, in addition to ripple m arks, include w avy 
bedding, large-scale cross-strati?cation, soft-sedim ent deform ation features, and sole 
m arks. T h e sandstone locally appears to grade both  up- and dow n-dip and along strike 
into ?aser-bedded siltstone/sandstone sequences. Outcrop th ickness locally exceeds 100 
ft. T h ickness: 0 - 275 ft.
 Sh ale in th e McAlester Form ation (P m ) is predom inantly olive gray (5Y3/2 to 
5Y4/1), olive black (5Y2/1), to grayish  black (N2), very poorly exposed silty sh ale th at 
contains rare th in siltstone beds. W h ere exposed, th e sh ale typically w eath ers to th in 
?akes or ch ips and locally contains iron-oxide-stained concretions and carbonized plant 
debris. T h e sh ale in th e McAlester Form ation contains th e McAlester coal and U pper 
McAlester or Tam ah a coal beds. T h e McAlester coal ranges in th ickness from  about 2 to 4 
ft (H endricks, 1937). It is about 120 ft above th e top of th e Cam eron Sandstone Mem ber 
just north east of Blanco and ranges from  250 to 600 ft above th e Cam eron on th e 
Savanna anticline in th e north w estern part of th e quadrangle. T h e coal h as been locally 
m ined and sm all spoils piles are present on th e ?anks of th e Savanna anticline. A 6-in.-
th ick very sm utty coal bed occurs about 400 ft above th e Cam eron Sandstone Mem ber 
north east of Blanco. T h is coal bed m ay be th e U pper McAlester or Tam ah a coal.
 T h ickness of McAlester Form ation: varies from  1750 to 2500 ft. T h ickest at 
h inge of Savanna anticline, probably due to tectonic th ickening.
H ARTSH ORNE FORMAT ION (P ENNSYLV ANIAN) P redom inantly pale yellow ish  brow n 
(10YR6/2) to dark yellow ish  orange (10YR6/6) to yellow ish  gray (5Y7/2), ?ne-grained, 
silty, ripple-m arked, m ostly th in-bedded (1 in. to 6 in.), relatively w ell exposed, 
noncalcareous sandstone interbedded w ith  poorly exposed, platy-w eath ering, ?aser- to 
lenticular-bedded siltstone and sh ale. Outcrops com m only form  1/2- to 2-ft-th ick 
tom bstone topograph y. T h e form ation is ch aracterized by sandstone outcrops separated 
by covered intervals th at probably overlie sh ale and siltstone and m ay constitute as m uch  
as 75% of th e form ation; th e apparent th ickness of sandstone plus covered intervals 
ranges up to 150 ft. Ridges underlain by th e H artsh orne Form ation are typically littered 
w ith  slabs and ?agstones; in oth er places, th e sandstone w eath ers to blocks. Som e 
sandstone beds are continuous for h undreds of ft; oth ers sh ow  pronounced lenticularity 
and th ickening and th inning. Com m on sedim entary structures include ripple m arks, 
crossbeds, w avy bedding, and h igh - and low -angle largescale cross-strati?cation. T h e 
sandstone is quartzose, and typically contains rare m ica. Iron oxide generally coats 
individual grains. Carbonized plant debris locally occurs on bedding planes. T h e 
H artsh orne Form ation contains tw o nam ed coal beds - th e Low er and U pper H artsh orne 
coals. T h e U pper H artsh orne coal is about 3.5 ft th ick im m ediately south w est of Blanco 
(south  of quadrangle)(H endricks, 1937); th e U pper and Low er H artsh orne coals are 
about 3.5 ft th ick on th e south east ?ank of th e Savanna anticline im m ediately w est of th e 
quadrangle. Sm all abandoned slope m ines on th e ?anks of th e Savanna anticline are th e 
only surface evidence for th e H artsh orne coals in th e quadrangle. T h ickness of form ation: 
200-400 ft.
AT OKA FORMAT ION _(P ENNSYLV ANIAN) - To th e east, predom inantly very poorly 
exposed, grayish  black (N2) to olive gray (5Y3/2), sligh tly to very silty, ?ssile to platy, 
noncalcareous sh ale. No outcrops observed in th is quadrangle. T h e Atoka Form ation in 
th is quadrangle represents th e upper part of th e form ation. T h ickness unknow n. 
T h ickness of Atoka Form ation in subsurface determ ined from  w ell logs: about 7000 ft.
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