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T ERRACE DEP O S IT S  (QU AT ERN ARY)— S ubangular to subrounde d cobble s, 
grave l, sand, and silt, forming a ve ne e r, ge ne rally about 4–10 ft thick, on surface s of 
te rrace s that stand about 15–50 ft above  the  be ds of pre se nt-day stre ams.
G ERT Y S AN D (QU AT ERN ARY)— U nconsolidate d grave l, sand, silt, and clay in 
abandone d rive r channe l found at e le vations w e ll above  mode rn flood plains. Main 
constitue nts of the  sand and grave l are  quartz, quartzite , che rt, flint, jaspe r, and 
silicifie d wood. T hickne ss varie s from an e stim ate d maximum of 50 ft to a thin 
ve ne e r.
BO G G Y FO RMAT IO N  (P EN N S YLV AN IAN )— P re dominantly sandy, silty grayish 
black (N 2) to olive  gray (5Y4/1) to dark ye llowish brown (10YR4/2) shale s and 
siltstone s (P b) with se ve ral mappable , scarp-forming, fine - to ve ry fine  graine d 
sandstone s (P bbj, P b2, P b3, P b4, P b5, and P b6). At the  base  is the  Blue jacke t 
S andstone  M e m be r (P bbj), mostly mode rate  ye llowish brown (10YR5/4), about 
20–200 ft thick. In the  e aste rn part of the  map are a the  Blue jacke t contains a low e r, 
ve ry fine  graine d, silty, shaly, thin-be dde d, paralle l-be dde d, ripple -marke d, 
bioturbate d sandstone  unit 25–50 ft thick; a middle  silty shale  unit (ge ne rally 
cove re d), about 50–100 ft thick; and an uppe r fine -graine d, me dium- to thick-
be dde d sandstone  unit about 25–75 ft thick, containing large -scale  trough cross-
be dding, abundant soft-se dim e nt-de formation fe ature s, and stacke d-channe l 
se que nce s. P bbj thins w e stward and can be  obse rve d as only a single  unit 
re pre se nte d by about 20–40 ft of thin- to m e dium-be dde d slabby sandstone  in the  
w e ste rn one -third of the  map are a. P b2–P b4 are  pre dominantly dark ye llowish 
brown (10YR4/2) to grayish orange  (10YR7/4) to light brown, (5YR5/2), ve ry fine  
graine d, noncalcare ous sandstone s with abundant se dim e ntary structure s such as 
ripple s, cross-stratification, sole  marks, and soft se dim e nt de formation fe ature s. 
T he  S e cor coal occurs in the  shale  inte rval be tw e e n P bbj and P b2. It is locally of 
minable  thickne ss in the  e ast-ce ntral part of the  quadrangle  whe re  it is >2 ft thick. 
P b2 is discontinuous, or thin be dde d and ge ne rally unmappable . P b3 be com e s 
shaly and splits into four mappable  sandstone  units (P b3a, P b3b, P b3c, and P b3d) 
in the  slope s w e st of Eufaula Lake . In the  northe rn and w e ste rn parts of the  Boggy 
outcrop be lt, P b3 is re pre se nte d by a single  sandstone  unit that is continuously 
mappable . Top of formation e rode d. Re maining thickne ss:  700–1,000? ft.
S AV AN N A FO RMAT IO N  (P EN N S YLV AN IAN )— P re dominantly pale  ye llowish 
brown (10YR6/2) to olive -gray (5Y3/2) to m e dium dark gray (N 4) shale s (P sv) with 
se ve ral mappable  mode rate  brown (5YR4/4) to grayish orange  (10YR7/4) to 
mode rate  re ddish brown (10YR4/6), fine - to ve ry fine  graine d noncalcare ous 
sandstone  units (P svss). T he  sandstone s are  massive  to thin-be dde d and shaly. 
T he y commonly are  cross be dde d and ripple  marke d and in place s contain 
abundant soft-se dim e nt de formation fe ature s. S ole  marks (trace  fossils; brush and 
prod marks; flute , groove , and load casts) at the  base  of som e  sandstone  be ds are  
locally common. Most shale s in the  S avanna include  thin, unmappable  sandstone  
units. In the  are a dire ctly north of the  P e nite ntiary Fault, and in a small, back-
thruste d block just south of the  sam e  fault, whe re  be ds dip ste e ply, sandstone  and 
shale  units are  undiffe re ntiate d [P sv(un)]. T he  S avanna locally include s unnam e d 
coal be ds. T hickne ss:  1,250–1,400 ft.
McALES T ER FO RMAT IO N  (P EN N S YLV AN IAN )— P re dominantly dark gray (N 3) to 
black (N 1), blocky shale s containing abundant ironstone  concre tions. McCurtain 
S hale  M e mbe r (P mm) at the  base  is ~600 ft thick. T he  W arne r S andstone  M e mbe r 
(P mw) ove rlie s the  McCurtain S hale  M e m be r. It is a re sistance , mode rate  re ddish 
brown (10R4/6) to grayish orange  (10YR7/4) to mode rate  ye llowish brown 
(10YR5/4), fine -graine d, cross-be dde d sandstone  of variable  thickne ss. W he re  
e xpose d in the  are a north and e ast of Kre bs, it is mappe d as P mw (l), a thick 
sandstone  unit containing inte rve ning shale s, a middle  shale  unit, P mw, and an 
uppe r sandstone  unit, P mw (u). In the  are a just north of the  Carbon Fault, whe re  
be ds dip ste e ply, sandstone  and shale  units are  undiffe re ntiate d [P mw (un)]. Four 
nam e d mode rate  brown (5YR3/4), ve ry fine  graine d, thin-be dde d sandstone  units 
occur in the  shale  (P m) above  the  W arne r S andstone  M e mbe r:  Le quire  S andstone  
M e mbe r (P ml); Cam e ron S andstone  M e mbe r (P mc); Tamaha S andstone  M e mbe r 
(P m t); and Ke ota S andstone  M e mbe r (P mk). T he  McAle ste r coal, about 2.0–3.5 ft 
thick, occurs in the  shale  inte rval above  the  Cam e ron S andstone  M e mbe r. It has 
be e n e xte nsive ly mine d in the  Alde rson, Kre bs, and McAle ste r are as. T hickne ss:  
1,600–1,700 ft.
HART S HO RN E FO RMAT IO N  (P EN N S YLV AN IAN )— G rayish orange  (10YR7/4) to 
mode rate  re ddish orange  (10R6/6) to ve ry light gray (N 8), ve ry fine  graine d, ripple -
marke d, bioturbate d, thin-be dde d to massive  sandstone  inte rbe dde d with silty, 
me dium-gray (N 5) shale . Contains the  Low e r and U ppe r Hartshorne  coal be ds. T he  
Low e r Hartshorne  coal range s in thickne ss from 2.5 ft to 6.0 ft —  ave rage  thickne ss 
is ~4.0 ft; the  U ppe r Hartshorne  coal range s in thickne ss from 2.3 ft to 3.5 ft —  
ave rage  thickne ss is ~3 ft. T hickne ss:  approximate ly 350–750 ft.
AT O KA FO RMAT IO N  (P EN N S YLV AN IAN )— P re dominantly silty, m e dium dark gray 
(N 4) to olive  black (5Y2/1) noncalcare ous shale  (P a) with thin, brownish gray 
(5YR3/4) siltstone  be ds. O nly the  uppe r part is e xpose d in an are a on both side s of 
the  Carbon Fault. T hickne ss unknown. S ubsurface  thickne ss:  8,500 ft.
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SYMBOLS
CO N TACT — Dashe d whe re  approximate ly locate d
CO AL BO U N DARY— Approximate  outcrop boundary of coal be d (nam e d on map); que rie d whe re    
probable ; triangle  indicate s e xposure  of coal
T HRU S T  FAU LT — S aw te e th on uppe r plate ; dashe d whe re  approximate ly locate d; dotte d whe re    
conce ale d
FAU LT — Arrows show re lative  horizontal move m e nt; dashe d whe re  approximate ly locate d; dotte d   
whe re  conce ale d; que rie d whe re  probable ; on cross se ctions, T  = toward, A = away
FAU LT — Dashe d whe re  infe rre d; dotte d whe re  conce ale d; ball and bar on downthrown block
AN T ICLIN E— S howing cre stline ; arrow shows dire ction of plunge ; dashe d whe re  approximate ly   
locate d; dotte d whe re  conce ale d
S Y N CLIN E— S howing troughline ; arrow shows dire ction of plunge ; dashe d whe re  approximate ly   
locate d; dotte d whe re  conce ale d
MIN O R AN T ICLIN E— S howing plunge
MIN O R S YN CLIN E— S howing plunge
ABAN DO N ED S MALL CO AL MIN E
ABAN DO N ED S T O N E QU ARRY O R O P EN  S HALE P IT
ABAN DO N ED S HAFT
IN ACCES S IBLE T U N N EL, ADIT, O R S LO P E
S P O IL P ILES  FRO M ABAN DO N ED CO AL MIN E
S U RFACE CO AL MIN E— Abandone d or are a re claim e d
S T RIKE AN D DIP  O F BEDS
 S trike  and dip of be ds, upright
 U ndulatory be ds, ave rage  dip
 
 V e rtical be ds
 
 Horizontal be ds
 
 O ve rturne d be ds
O IL AN D G AS  W ELLS
 Dry hole , abandone d
 G as w e ll
 N umbe r on map corre sponds to list of w e lls

LEAS E
1 S witze r
2 Kre bs
1 Kre bs
3 Kre bs
1 S taton
1 Fre w
1 McCall
1 Baldy
33-1 Eme ry
33-1A Eme ry
1 S outhard
1 S outhard
1 W e lsh U nit
1 W e lsh Kre bs 
G as U nit
1 Hartle y
Dupuich U nit
1-36 P hipps
1-13 Douglas
1-13 Douglas
1-18 S tanse l-
W e lch
1 G e orge  B. Hall
1 Hall
1 Hall
20-1 Randazzo
1-21 S pringe r
1 Armco
1 Joe  T e sta
1 S ara T e sta
1 S e ge lquist
1-30 S mith
1-30 McLe an
2-30 S mith
1-29 N icole tte
2-29 McLe an-
Choate
2028 Monroe

S P U D 
DAT E
08/08/90
07/08/90
05/31/90
03/31/91
06/16/90
09/09/90
12/08/90
08/24/90
07/18/88
08/21/88
03/20/51
10/19/49
07/17/49
07/19/49
09/27/87
09/09/49
10/15/66
03/02/91
06/15/91
01/21/80

01/19/62
12/26/88
12/27/88
02/04/91
07/23/67
06/15/82
02/02/89
05/07/95
12/15/82
02/15/83
11/01/75
09/26/87
05/29/83
01/03/88
10/31/87

MAP  
N O .
35
36
37
38
39
40
41
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O P ERAT O R
O xle y P e trole um Co.
O xle y P e trole um Co.
O xle y P e trole um Co.
O xle y P e trole um Co.
O xle y P e trole um Co.
O xle y P e trole um Co.
O xle y P e trole um Co.
O xle y P e trole um Co.
S anta Fe  Mine rals, A Div. of 
S anta Fe  Inte rnational Corp.
S anta Fe  Mine rals, A Div. of 
S anta Fe  Inte rnational Corp.
Le o J. P ortman
Inte x O il Co. & Midway P re mie r 
O il Co.
Inte x O il. Co.
Arkansas LA G as Co. 
(amm e nde d)
S targas Co.
Inte x O il Co. & Midway P re mie r 
O il Co.
Austral O il Co., Inc.
Esco Exploration, Inc.
Midw e st Ene rgy Corp. 
(de e pe ne d)
Hamilton Brothe rs O il Co.
S inclair O il & G as Co.
N e arburg P roducing Co.
D-P e x O pe rating Co.
Esco Exploration, Inc.
Austral O il Co., Inc.
W illiford Ene rgy Co.
D-P e x O pe rating Co.
V astar Re source s, Inc.
Fortuna Ene rgy Corp.
Fortuna Ene rgy Corp.
Mustang P roduction Co.
T e xinia O il & G as, Inc.
Fortuna Ene rgy Corp.
T e xinia O il & G as, Inc.
T e xinia O il & G as, Inc.

T O TAL 
DEP T H 
(ft)
7,100
7,200
7,200
3,475
3,615
6,850
3,127
3,075
7,526
7,200
1,230
1,559
2,010
2,010
1,690
1,795
10,400
10,575
13,542
10,935

13,428
14,715
14,715
2,835
9,518
11,800
7,780
8,000
11,900
11,900
11,500
8,472
11,938
8,600
8,051
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