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G EO LO G IC MAP  O F T HE RED O AK 7.5' Q U ADRAN G LE
LAT IMER CO U N T Y, O KLAHO MA

 By
 LeRoy A. Hemish, N eil H. S u neson, and Charles A. Ferg u son

Dig itized by Jacob Hernandez, 2014

                                                           DES CRIP T IO N    O F   U N IT S
ART IFICIAL FILL (Q U AT ERN ARY)—Artificial fill mapped only in larg e dams
ALLU V IU M (Q U AT ERN ARY)— G ravel, sand, silt, and clay on flood plains of present-day streams
T ERRACE DEP O S IT S  (Q U AT ERN ARY)— S u bang u lar to su brou nded cobbles, g ravel, sand, and silt, 
forming  a veneer, g enerally abou t 4-10 ft thick, on the su rfaces of terraces that stand abou t 40-50 ft 
above the beds of present-day streams
                                        U N IT S  P RES EN T  N O RT H O F CHO CTAW  FAU LT
S AV AN N A FO RMAT IO N  (P EN N S YLV AN IAN )— P redominantly brown to olive-g ray to dark-g ray shales
(P sv) with several mappable, brown, fine-g rained, noncalcareou s sandstone u nits (P sv1, P sv2, P sv3, 
P sv4, P sv5, P sv6). T he sandstones are massive to thin-bedded and shaly. T hey commonly are 
cross-bedded and ripple-marked and in places contain abu ndant soft-sediment-deformation featu res. 
S ole marks (trace fossils; bru sh and prod marks; flu te, g roove, and load casts) at the base of some
sandstone beds are locally common. S tig m aria are particu larly abu ndant in P sv4 at the top of S econd 
Mou ntain. P sv1, in the northern flank of S econd Mou ntain, is split into two u nits (P svla, P svlb) 
separated by shale. In the rem ainder of the ou tcrop belt of the S avanna Formation, P sv1 is not 
mappable as more than one u nit. O n Red O ak Mou ntain P sv2 is split into two u nits (P sv2a, P sv2b) 
separated by shale. P sv3, in the sou th flank of S econd Mou ntain, is also split into two u nits (P sv3a, 
P sv3b) separated by shale. P sv4 is a sing le u nit throu g hou t the ou tcrop area of the S avanna Formation. 
P sv5 is also a sing le u nit that occu rs only at the crest of S econd Mou ntain and as an encircling  band 
arou nd Red O ak P eak. P sv6 is split into two u nits (P svG a, P svG b) separated by shale. T he two u nits 
form the resistant cap of Red O ak P eak. Most shales inclu de thin, u nm appable sandstone beds. A thin, 
u nmappable, impu re, fossiliferou s limestone bed crops ou t sporadically in g u llies on the flanks of 
S econd Mou ntain and Red O ak Mou ntain in the shale interval between P sv1 and P sv2. A thin, 
noncomm ercial coal bed crops ou t in a g u lly on the sou th flank of the Cavanal S yncline near the base of 
the S avanna Formation. Top of form ation eroded. Maxim u m thickness of remaining  u nits abou t 1,400 ft
McALES T ER FO RMAT IO N  (P EN N S YLV AN IAN )— P redominantly dark-g ray to black, blocky shales 
containing  abu ndant ironstone concretions. McCu rtain S hale Mem ber (P mm), at the base, is 650-700 ft 
thick. A discontinu ou s, brown, shaly, thin, u nnam ed sandstone u nit (P mm u ) lies near the middle of the 
McCu rtain S hale Mem ber. T he W arner S andstone Mem ber (P mw) overlies the McCu rtain S hale 
Mem ber. It is a resistant, brown, fine-g rained, ridg e-forming  sandstone of variable thickness, and is 
split into u pper and lower sandstones separated by shale. T hree nam ed, brown, fine-g rained, 
thin-bedded sandstone u nits occu r in the shale (P m) above the W arner S andstone Member: Cameron 
S andstone Member (P m c), Tam aha S andstone Mem ber (P mt), and Keota S andstone Member (P m k). 
P oorly exposed McAlester and U pper McAlester coal beds (P mmc) occu r in the shale interval between 
the Cameron S andstone Mem ber and the T am aha S andstone Member. S u rface mined areas 
desig nated P mmcM. T hickness 2,000-2,400 ft
HART S HO RN E FO RMAT IO N  (P EN N S YLV AN IAN )—Brown to very lig ht-g ray, very fine-g rained, 
ripple-marked, biotu rbated, thin-bedded to massive sandstone interbedded with silty g ray shale 
(P h). Contains the Lower and U pper Hartshorne coal beds (P hh). T hickness 300̂00 ft
AT O KA FO RMAT IO N  (P EN N S YLV AN IAN )— P redominantly silty, brown to g ray to g rayish-black, 
noncalcareou s shale (P a) with discontinu ou s, ridg e-forming , brown, fine-g rained sandstones (P ass). 
Approximately 1,200 ft of u pper part exposed north of the Choctaw fau lt
                                        U N IT S  P RES EN T  S O U T H O F CHO CTAW  FAU LT
AT O KA FO RMAT IO N  (P EN N S YLV AN IAN )— P redominantly poorly exposed olive-g ray (5Y4/1) to 
g rayish-olive (10Y4/2), slig htly silty, noncalcareou s, poorly laminated to fissile shale and m u dstone. 
Locally shows slig ht pencil stru ctu re. Contains thin beds of laminated siltstone and thicker beds of 
sandstone. Lower shale (P al) locally mapped separately. S andstone is lig ht-olive-g ray (5Y5/2) and 
g rayish-orang e (5Y7/2) where fresh, and g rayish-orang e (10YR7/4) where weathered. Mostly 
fine-g rained, rarely mediu m-g rained, poorly to moderately sorted, noncalcareou s, and composed of 
abou t 95% qu artz, 3% feldspar and lithic frag ments, and conspicu ou s white mica parallel to 
laminations. Individu al beds vary from several centimeters to several meters thick and averag e abou t 
60 cm. Amalg am ated beds common. T hicker beds are g enerally u nstratified (corresponding  to Ta of 
Bou m a tu rbidite sequ ence) to parallel laminated (T b); thinner beds commonly are ripple 
cross-laminated (T c). S ole marks (flu te and g roove casts, and trace fossils) at base of sandstone beds 
locally common. Dish-and-pillar stru ctu res typical of some beds. Tops of beds locally u ndu latory. 
Contains concentrations of plant debris and org anic matter on some bedding  planes. Maxim u m 
exposed thickness in qu adrang le approximately 6,000 ft (1,800 m) sou th of Choctaw fau lt; top not 
exposed
LO W ER AT O KA S HALE (P EN N S YLV AN IAN )— P oorly exposed, olive-g ray (5Y3/2) to g rayish-olive 
(10Y4/2), noncalcareou s, poorly laminated shale and m u dstone with thin siltstone and rare sandstone 
beds. S andstone beds similar to those in Atoka Formation (P a). Locally mapped separately from Atoka 
Formation (P a). Maxim u m thickness approximately 1,350 ft (400 m) sou th of Choctaw fau lt, becom es 
more sandstone-rich sou thward where mapped as Atoka Formation (P a)
S P IRO  S AN DS T O N E MEMBER (IN FO RMAL) O F W AP AN U CKA FO RMAT IO N  
(P EN N S YLV AN IAN )— W ell-exposed, pinkish-g ray (5YR8/1) to very pale-orang e (10YR8/2) or 
pale-yellowish-orang e (10YR8/6), mostly well-sorted, porou s, mediu m-g rained, stratified qu artz 
arenite. Q u artzose, mostly noncalcareou s, locally with trace fossils and frag m ents and molds of 
crinoids. Beds typically 2 cm to 1 m thick, amalg am ated, and mostly parallel-stratified, bu t locally 
planar-tabu lar cross-stratified. Ripples present on tops of some beds. S hale clasts rare. W eathers to 
very vu g g y appearance. Locally inclu des thin beds composed entirely of fossil frag m ents and poorly 
exposed g ray micrite similar to the W apanu cka Formation (P w). Forms ridg e and dip slope throu g hou t 
area. Mostly overlies bu t locally interfing ers with W apanu cka Form ation (P w). Maxim u m thickness 
approximately 900 ft (275 m) sou th of Choctaw fau lt; pinches ou t eastward in sou theastern part of 
qu adrang le
W AP AN U CKA FO RMAT IO N  (P EN N S YLV AN IAN )— P oorly exposed, mediu m-g ray (N 5) to 
mediu m-dark-g ray (N 4), wavy-bedded, sparsely fossiliferou s (crinoids, brachiopods, g astropods, 
corals) micrite and parallel- to rarely cross-stratified packstone and bbclastic limestone. Locally 
inclu des poorly indu rated sandstone and shale. Micrite locally nodu lar, slig htly petroliferou s odor; 
packstone locally sandy. Limestone mostly u nderlies bu t locally interfing ers with S piro sandstone 
mem ber (P ws) (inform al). Limestone-to-sandstone ratio in S piro-W apanu cka appears to decrease 
sou thward. Maxim u m thickness of W apanu cka approximately 850 ft (250 m) sou th of Choctaw fau lt
"S P RIN G ER" FO RMAT IO N  (P EN N S YLV AN IAN )— P oorly exposed, olive-black (5Y2/1) to 
lig ht-olive-brown (5Y5/6), fissile, locally slig htly silty, calcareou s and noncalcareou s shale with very 
minor interbedded laminated siltstone. Locally contains 5-cm to 25-cm, ellipsoidal, limonitized siderite 
(?) concretions with long  axes parallel to bedding . T ypically shows slig ht pencil stru ctu re. 
Approximately 2,100 ft (650 m) maxim u m exposed in qu adrang le sou th of Choctaw fau lt; base not 
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                      LIS T  O F W ELLS  S P U DDED BEFO RE JAN U ARY 1, 1990 
     
1. Midwest O il Corp. 1 W hite, S pu d 10/11/61, T D 12,279'
2. Amoco P rodu ction Co. 2 S entry Royalty U nit, S pu d 2/12/87, T D 12,675'
3. Midwest O il Corp. 1 S entry Royalty, S pu d 7/24/62, T D 12,600'
4. Harry T. Zu cker 1 O ld Mack Coal Co., S pu d 3/20/50, T D 6,512'
5. Le Flore Cou nty G  & E Co. 1 Cu tler, S pu d 12/2/28, T D 2,673'
6. Amoco P rodu ction Co. 2 Brewer, S pu d 11/20/86, T D 12,636'
7. Midwest O il Corp. 1 Brewer U nit, S pu d 4/11/62, T D 12,333'
8. Amoco P rodu ction Co. 2 Booth U nit, S pu d 8/1/86, T D 12,457'
9. Midwest O il Corp. 1 Booth, S pu d 11/26/62, T D 12,228'
10. S u n Exploration & P rodu ction Co. 2 W m. G allag her U nit, S pu d 5/21/85, T D 12,775'
11. Frankfort O il Co. 1 W m. G allag her, S pu d 6/26/62, T D 12,077'
12. D-P EX O perating  Co. 1 Coy, S pu d 8/14/89, T D 2,000'
13. Midwest O il Corp. 1 G allag her, S pu d 7/14/61, T D 12,038'
14. Amoco P rodu ction Co. 2 G allag her U nit, S pu d 2/4/86, T D 12,157'
15. S u n Exploration & P rodu ction Co. 2 Hu lsey U nit, S pu d 4/16/85, T D 12,530*
16. Frankfort O il Co. 1 Hu lsey U nit, S pu d 8/8/60, T D 12,453'
17. Amoco P rodu ction Co. 2 Rider U nit, S pu d 10/2/86, T D 11,852'
18. Midwest O il Corp. 1 Rider, S pu d 9/18/60, T D 12,130'
19. M u stang  P rodu ction Co. 1-20 G illespie, S pu d 12/12/72, T D 8,927'
20. U nknown
21. Midwest O il Corp. 1 N oah, S pu d 7/28/63, T D 12,495'
22. Exxon Corp. 2 John C. O xley U nit, S pu d 10/26/85, T D 12,877'
23. Hu mble O il & Refining  Co. 1 J. C. O xley, S pu d 2/22/65, T D 7,913'
24. JMC Exploration Inc. 3 O xley, S pu d 7/5/88, T D 12,306'
25. Hu mble O il & Refining  Co. 1 Erwin U nit, S pu d 8/5/64, T D 12,100'
26. P an American P etroleu m Corp. 1 Cecil U nit, S pu d 4/3/65, T D 11,950'
27. Amoco P rodu ction Co. 3 Cecil, S pu d 12/15/89, Drilling
28. Arco O il & G as Co. 2 Cecil U nit, S pu d 9/10/82, T D 7,500'
29. P an American P etroleu m Corp. 1 Kent U nit, S pu d 1/15/62, T D 12,160'
Amoco P rodu ction Co. (W ork over) 1 Kent U nit, Reentered 12/31/85, T D 12,160'
30. Amoco P rodu ction Co. 2 Kent U nit, S pu d 9/28/87, T D 12,508'
31. P an American P etroleu m Corp. 1 Martin U nit, S pu d 7/21/61, T D 12,500'
32. Amoco P rodu ction Co. 2 Martin U nit C, S pu d 6/27/85, T D 2,600'
33. M u stang  P rodu ction Co. 1-20 S trother, S pu d 11/25/84, T D 13,450'
34. W hitmar Exploration Co. 1-29 Mary B. Corcoran, S pu d 8/8/83, T D 14,000'
35. M u stang  Fu el 1-28 N oah, S pu d 1/14/89, T D 13,000'
36. M u stang  P rodu ction Co. 1-28 S mallwood, S pu d 4/25/76, T D 12,946'
37. M u stang  P rodu ction Co. 1-27 Lyons, S pu d 8/13/76, T D 12,352'
38. Texas O il & G as Corp. 1 G allag her, S pu d 4/16/79, T D 12,700'
39. P an American P etroleu m Corp. 1 Knau er U nit, S pu d 2/10/66, T D 13,311'
40. Dyco P etroleu m Corp. 1 S teele, S pu d 9/8/74, T D 12,786'
41. Amoco P rodu ction Co. 1 O . P. Brewer U nit, S pu d 1/5/86, T D 12,600'
Chaparral Energ y Inc. (W ork over) 1-29 Brewer, S pu d 1/16/89, T D 12,600'
42. Cleary P etroleu m Corp. 1-33 Cannon, S pu d 9/16/71, T D 13,131'
43. S arkeys, Inc. 1-33 T hrift, S pu d 10/22/76, T D 12,426'
44. M u stang  P rodu ction Co. 1-35 Ju dd, S pu d 4/1/80, T D 13,265'
45. M u stang  P rodu ction Co. 1-31 Fields, S pu d 12/27/76, T D 13,353'
46. Mitchell Energ y Corp. 1 Ru ssel Albin, S pu d 3/10/84, T D 13,876'
47. S ou thland Royalty Co. 1-2 G arner, S pu d 3/17/81, T D 12,964'
48. Amoco P rodu ction Co. 1 T homas, S pu d 11/16/88, T D 13,130'
49. P an American P etroleu m Corp. 1 J. A. Johnson Estate, S pu d 7/1/67, T D 9,686'
50. Ambassador O il Corp. 1 M u se, S pu d 4/23/64, T D 11,489'
51. Anadarko P etroleu m 1-15 Alford "A", S pu d 8/7/89, Drilling

                                                                         SYMBOLS

CO N T ACT -Dashed where approximately located MARKER BED
CO AL BO U N DARY-Approximate ou tcrop bou ndary of coal bed (named on map); triang le indicates 
exposu re of coal
T HRU S T  FAU LT-S awteeth on u pper plate; dashed where approximately located; dotted where 
concealed

FAU LT -Arrows show relative horizontal movem ent; dashed where approximately located; dotted 
where concealed
FAU LT -Dashed where inferred; U , u pthrown side; D, downthrown side
AN T ICLIN E-S howing  crestline; arrow shows direction of plu ng e; dashed where approximately 
located; dotted where concealed

S Y N CLIN E-S howing  trou g hline; arrow shows direction of plu ng e; dashed where approximately 
located
O V ERT U RN ED S YN CLIN E-Arrows show direction of dip of limbs; dashed where approximately 
located
S T RIKE AN D DIP  O F BEDS
          S trike and dip of beds, facing  direction u nknown sou th of Choctaw fau lt
          S trike and dip of beds, u prig ht
          S trike and dip of beds, overtu rned
          V ertical beds, facing  direction u nknown
          V ertical beds, ball indicates top of beds 
O IL AN D G AS  W ELLS
          Drilling  as of Janu ary 1,1990
          Dry hole, abandoned
          G as well
          N u m ber on m ap corresponds to list of wells
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