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DESCRIPTION OF UNITS
ART IFICIAL   FILL   -   Material   u sed   for   road   and   railroad embankments.
ALLU V IU M (Q U AT ERNARY) - Gravel, sand, silt, and clay on flood plains of 
present-day streams. T hickness: variable, bu t g enerally less than 10 ft 
where observed.
T ERRACE DEP O SIT S (Q U AT ERNARY) -    Su bang u lar to su brou nded cobbles, 
g ravel, sand, and silt on terraces that stand abou t 10 - 40 ft above the beds of 
present-day streams. T hickness: variable, bu t g enerally less than 40 ft.
GERT Y SAND (Q U AT ERNARY) - U nconsolidated g ravel, sand, silt, and clay in 
abandoned river channel fou nd at elevations well above present-day streams. 
Main constitu ents of the g ravel are rou nded cobbles and pebbles of qu artz, 
qu artzite, chert, flint, jasper, and silicified wood. In places, siliceou s pebbles are 
scattered on weathered Savanna or McAlester Formation; however, the deposits 
are too thin to map as Girty Sand. Area mapped as Girty(?) Sand in N1/2 sec. 32, 
T. 5 N., R. 17 E. consists mostly of reddish sandy soil that contains no siliceou s 
pebbles. Girty Sand present only in northern part of qu adrang le. T hickness: 
variable; forms veneer g enerally less than 30 ft thick.
SAV ANNA FO RMAT IO N (P ENNSYLV ANIAN) - P redominantly olive g ray (5Y4/1) 
to lig ht olive g ray (5Y5/2) shale (P sv) with several mappable du sky yellow 
(5Y6/4) to yellowish g ray (5Y7/2) to g rayish orang e (10YR7/4), fine- to very fine 
g rained, noncalcareou s silty sandstone u nits. In qu adrang les to the north and 
east, seven mappable and relatively continu ou s sandstone u nits are recog nized 
(nos. 1 - 7). In this qu adrang le, fou r u nits are mappable; they are (oldest to 
you ng est) P sv1, P sv2,3,4 (u ndivided), P sv5,6 (u ndivided), and P sv7. Locally 
P sv5,6 and P sv7 are mapped as a sing le u nit (P sv5,6,7). In addition, 2 thin and 
discontinu ou s sandstone u nits (P svss) are present. T he sandstone u nits are 
relatively well exposed and locally form ledg es and cliffs as m u ch as 15 ft hig h, 
bu t more typically abou t 3-5 ft hig h. Locally, individu al sandstone beds form 
"tombstone" topog raphy; in flat fields, sandstone beds are marked by lines of 
trees. Beds weather to blocks, slabs, and flag stones. Extremely irreg u lar and 
contorted bedding  planes that resu lted from soft-sediment deformation are 
common. Many beds are stratified (plane-parallel, cross-, and wavy-) and ripple-
marked. Less common sedimentary featu res inclu de shale rip-u p clasts, dish-
 and-pillar stru ctu res, hu mmocky cross-stratification, and channels. Casts and 
compressions of and are rare. T he sandstones are 
qu artzose bu t locally contain conspicu ou s feldspar and oxidized iron minerals as 
well as trace amou nts of mica and carbonized plant material. P svl; P sv2,3,4; 
P sv5,6; and P sv7 are mapped as sing le u nits, bu t g enerally contain siltstone and 
shale beds of varying  thicknesses. Shales in the Savanna Formation are very
poorly exposed. W here observed, they are sooty, org anic-rich, silty, and contain 
iron-stained concretions as long  as 18 in. T he shales typically exhibit spheroidal 
to flaky weathering . Bu rrows 1 in. in diameter and as long  as 1 ft are present 
locally. Most of the shales contain thin, u nmappable sandstone and siltstone 
beds. T he Savanna Formation is present only in the northwest part of the 
qu adrang le. T he lower part (P sv1 and P sv immediately overlying  P sv1) appears 
to thin near and sou theast of Craig . T hickness: 1700 ft.
McALEST ER FO RMAT IO N (P ENNSYLV ANIAN) - Consists of 4 named members 
inclu ding  (oldest to you ng est): McCu rtain Shale (P mm), W arner Sandstone 
(P mw), LeQ u ire Sandstone (P ml), and Cameron Sandstone (P mc). T he W arner 
Sandstone Member is locally divided into lower (P mw(l)) and u pper (P mw(u )) 
u nits. U nnamed shale labelled P m separates the named sandstones above the 
lower W arner Sandstone Member where it is present. W here the lower W arner 
Sandstone Member is absent, the McCu rtain Shale Member extends to the base 
of the u pper W arner Sandstone Member. T he McAlester Formation is present 
only in the northern part of the qu adrang le.

T he McCu rtain Shale Member (P mm) is predominantly poorly exposed 
olive g ray (5Y3/2 to 5Y4/1), laminated, spheroidally weathering , silty shale. 
Ironstone concretions and trace fossils are present bu t u ncommon. Carbonized 
plant material locally occu rs on bedding  planes. Inclu des platy, locally 
calcareou s, 20-ft-thick fine-g rained sandstone in C S1/2 sec. 30, T. 5 N., R. 17 E. 
A poorly exposed, discontinu ou s, u nnamed bu t mapped (P mmss) sandstone is 
locally present in the McCu rtain Shale in the northeast part of the qu adrang le. 
T hickness: 950 ft in eastern part of qu adrang le, thins to abou t 300 ft in western 
part of qu adrang le sou theast of Craig .

T he W arner Sandstone Member (P mw) is predominantly a relatively well 
exposed g rayish orang e (10YR7/4) to yellowish g ray (5Y7/2), fine- to very fine 
g rained, noncalcareou s silty sandstone. Beds typically weather to slabs or 
flag stones and less commonly equ idimensional blocks. Individu al sandstone 
beds vary from less than 1 to over 5 ft thick and occu r as isolated beds separated 
from others by covered intervals that are probably shale and siltstone to stacked 
beds forming  cliffs as hig h as 40 ft. Both isolated and stacked beds locally show 
pronou nced lenticu larity and thickening  and thinning . Ripple marks, cross-
stratification, and wavy bedding  characterize most beds; some beds are 
u nstratified, show plane-parallel stratification, and/or soft-sediment deform ation 
featu res. Small amou nts of mica, feldspar, and carbonized plant debris are 
present. Althou g h mapped as a sing le u nit, the W arner Sandstone Member 
(P mw, P mw(l), P mw(u )) consists of several moderately continu ou s to 
discontinu ou s sandstone beds separated by covered intervals. T he W arner 
Sandstone Member (P mw) in the northeast corner of the qu adrang le locally is 
mediu m-fine-g rained, exhibits larg e-scale low-ang le hu mmocky(?) cross-
stratification, and locally contains channelform deposits. It may be equ ivalent to 
the lower W arner Sandstone Member (P mw(l)) in the northwest part of the 
qu adrang le. T hickness: P mw - 60 ft; P mw(l) - 225 ft in north, thins to 0 to 
sou thwest abou t 1 mi sou theast of Craig ; P mw(u ) - 130 ft; entire W arner 
Sandstone Member interval inclu ding  shale (P m) between u pper and lower u nits 
- 600 ft in north, thins to 350 ft to sou thwest abou t 1 mi sou theast of Craig .

T he LeQ u ire Sandstone Member (P ml) is a poorly exposed silty sandstone 
and siltstone present only in the extreme northern part of the qu adrang le 
immediately west of Dow Lake. T hickness: 40 ft, thins to 0 to sou th.
T he Cameron Sandstone Member (P mc) is a relatively well exposed, yellowish 
g ray (5Y7/2) to du sky yellow (5Y6/4), very fine g rained silty sandstone that 
typically weathers to flag stones that are ripple marked. Individu al ou tcrops vary 
from isolated 1- to 2-ft-thick sandstone beds to stacked sandstones 30 ft thick. 
Althou g h mapped as a sing le u nit, the Cameron Sandstone Member inclu des 
covered intervals that separate sandstone beds and are probably shale and 
siltstone. Locally, the Cameron Sandstone Member weathers to blocks or slabs. 
Cpmmpn sedimentary stru ctu res, in addition to ripple marks, inclu de cross-
stratification and wavy beds; lenticu lar bedding  (pinch and swell) and soft-
sediment deformation featu res are rare. Most of the u nit is noncalcareou s; calcite 
cement is present in an ou tcrop abou t 300 ft east of the pond in the C E1/2 sec. 
10, T. 4 N., R. 16 E. T hickness: 200 ft.

Shale in the McAlester Formation (P m) is predominantly olive g ray (5Y3/2 
to 5Y4/1) to olive black (5Y2/1) silty shale that contains abu ndant thin siltstone 
beds. T he shale typically weathers to thin flakes or chips and locally contains 
iron-oxide stained concretions and carbonized plant debris. T he u nit is 
noncalcareou s except for a sing le calcite-cemented 6-in-thick sandstone bed 
abou t 500 ft sou th of the pond in the C E1/2 sec. 10, T. 4 N., R. 16 E. T he shale 
in the McAlester Formation contains three coal beds. An u nnam ed coal abou t 10" 
thick abou t 50 ft above the top of the u pper W arner Sandstone Member probably 
extends at least from west of H aileyville to east of Dow Lake. An u nnamed coal 3 
in. thick is exposed immediately below the Cameron Sandstone Member in the 
railroad cu t in the NW 1/4 sec. 35, T. 5 N., R. 16 E. T he you ng est coal in the 
McAlester Formation is the McAlester coal. It occu rs abou t 200 ft above the top 
of the Cameron Sandstone Member along  the north edg e of the qu adrang le and 
abou t 50 ft above the Cameron Sandstone Member immediately east and 
sou theast of Craig . T he coal has been extensively mined and larg e spoils piles 
occu r east and sou theast of Dow and east and sou theast of Craig .

T hickness of McAlester Formation: 2000 ft near H aileyville, thins to abou t 
1400 ft 1.5 mi sou th of Craig .

Catamites Stigmaria 
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H ART SH O RNE   FO RMAT IO N   (P ENNSYLV ANIAN)   -   P redominantly 
g rayish orang e (10YR7/4) to dark yellowish orang e (10YR6/6) to yellowish g ray 
(5Y7/2), fine-g rained, silty, hig hly ripple-marked, mostly thin-bedded (1 in. to 6 
in.), relatively well exposed, noncalcareou s sandstone interbedded with poorly 
exposed, platy-weathering  siltstone and shale. O u tcrops form 1/2- to 2-ft-thick 
tombstone topog raphy and ledg es 2 to 10 ft hig h; ou tcrops more than 10 ft hig h 
are rare. T he formation is characterized by sandstone ou tcrops separated by 
covered intervals that probably overlie shale and siltstone. Ridg es u nderlain by 
the H artshorne Formation are typically littered with slabs and flag stones; near the 
C SW 1/4 sec. 3, T. 4 N., R. 17 E., flag stones from the H artshorne Formation 
were qu arried to line ditches in the town of H artshorne. Some sandstone beds 
are continu ou s for hu ndreds of ft; others show pronou nced lenticu larity and 
thickening  and thinning . Ripple marks are u biqu itou s; other common sedimentary 
stru ctu res inclu de wavy bedding , trace fossils, and larg e- (1 to 4 ft) and small- 
(inches) scale cross-stratification. T he sandstone is qu artzose and typically 
contains rare mica. Iron oxide g enerally coats individu al g rains. Carbonized plant 
debris locally occu rs on bedding  planes. T he u pper part of the H artshorne 
Formation (above the Lower H artshorne coal) in the eastern half of the 
qu adrang le consists of thick-bedded sandstone that typically is exposed in a 
dipslope. It is typically ripple-marked, u nstratified, and has extremely irreg u lar 
bedding  planes. T he H artshorne Formation contains two named coal beds - the 
Lower and U pper H artshorne coals. Nu merou s inclined shafts and spoils piles 
mark the Lower H artshorne coal in the eastern half of the qu adrang le. T he Lower 
H artshorne coal has also been extensively mined u nderg rou nd. A series of 
trenches, dog  holes, and spoils piles marks the former su rface location of the 
Lower H artshorne coal in m u ch of the western half of the qu adrang le. T he U pper 
H artshorne coal was not identified in the eastern half of the qu adrang le or in 
H aileyville. T he U pper H artshorne coal is marked by trenches in the NE1/4 sec. 
11, T. 4 N., R. 16 E. T he Lower H artshorne coal in the east half of the qu adrang le 
is abou t 4 ft thick and the U pper H artshorne coal in the west half is abou t 3 to 5.5 
ft thick (H endricks, 1937, p. 52-53). T he base of the H artshorne Formation 
appears to be a disconformity. T hickness: abou t 1000 ft, thins to 0 abou t 1.5 mi 
sou th of Craig .
AT O KA FO RMAT IO N (P ENNSYLV ANIAN) - North of Choctaw fau lt, 
predominantly very poorly exposed, g rayish black (N2) to olive g ray (5Y3/2), 
slig htly silty, fissile to platy, mostly noncalcareou s shale. Locally weathers 
spheroidally, contains sparse ironstone concretions, and is slig htly calcareou s. 
T ypically contains thin (abou t 1 in.) siltstone beds and m u ch less common 
sandstone beds; the thicker, mappable sandstone beds are labelled P ass. 
Sandstone beds in the Atoka Formation north of the Choctaw fau lt are poorly 
exposed, mediu m lig ht g ray (N6) to lig ht olive g ray (5Y6/1) to du sky yellow 
(5Y6/4) and interbedded with siltstone and shale. T hey are u niformly fineg rained 
bu t contain a wide variety of weathering  characteristics and sedimentary 
stru ctu res. O u tcrops weather to blocks, slabs, and flag stones; individu al beds 
vary from u nstratified to parallel- to cross-stratified; larg e- and small-scale cross-
stratification is present locally, as are soft-sediment deformation featu res and 
dish-and-pillar stru ctu res. Ripple marks and trace fossils are present locally. T he 
sandstones are g enerally qu artzose and contain mica; carbonized plant debris is 
present on some bedding  planes. Most of the sandstone beds are 
noncalcareou s, bu t some contain calcite. T he Atoka Formation exposed north of 
the Choctaw fau lt probably represents the u ppermost part of the formation. 
Maxim u m thickness exposed north of Choctaw fau lt: abou t 2000 ft, bu t difficu lt to 
determine du e to complicated and poorly exposed stru ctu re.

Sou th of Choctaw fau lt, predominantly very poorly exposed mediu m dark g ray 
(N4) to lig ht olive g ray (5Y5/2) noncalcareou s, fissile to platy, laminated shale 
with thin (mostly less than 4 in. thick) sandstone and siltstone beds. Shale locally 
contains ironstone concretions. Sandstone and siltstone beds typically represent 
Bou m a T ed or T d sequ ences. Shale characterizes extreme lower part of Atoka 
Formation immediately over the Spiro sandstone; most of Atoka —— Formation 
hig her in the section probably consists of 80% shale. Most ou tcrops of Atoka 
Formation are poorly exposed, moderate yellowish brown (10YR5/4) to g rayish 
orang e (10YR7/4) to du sky yellow (5Y6/4), noncalcareou s sandstone beds that 
rperesent partial, repeated, and tru ncated Bou ma sequ ences similar to those 
deposited from tu rbidity cu rrents as well as u nstratified sandstones similar to 
those deposited by mass-flow processes. Sandstone ou tcrops vary from walls to 
ledg es to tombstone topog raphy; in many places, dipslopes form extensive 
ou tcrops in which only the top of a sing le bed is exposed. O u tcrops typically 
weather to slabs and flag stones. Strata occu r as individu al beds overlain and 
u nderlain by shale or separated by covered intervals or as stacked, amalg amated 
beds as thick as 30 ft. Sedimentary stru ctu res inclu de parallel-, cross-, and wavy-
stratification, dish-and-pillar stru ctu res, convolu te stratification cau sed by soft-
sediment deformation, and ripple marks. Sole marks su ch as trace fossils, load 
coasts, and flu te and g roove casts are common. T he sandstones are silty, fine-
g rained, and qu artzose with sparse feldspar and mica; color variation is cau sed 
by differences in the amou nt of iron oxide coating  on sand g rains. Carbonized 
plant debris, inclu ding  stems as long  as 8 in., locally occu rs on 
bedding  planes. A sing le, distinctly coarser (mediu m-g rained) sandstone bed is 
present near C NW 1/4 sec. 7., T. 3 N., R. 17 E. Also, calcareou s sandstone beds 
are present in C NW 1/4 NW 1/4 sec. 10, T. 3 N., R. 17 E. and in the C W 1/2 
SE1/4 sec. 24, T. 4 N., R. 16 E. (float only). T he Atoka Formation sou th of the 
Choctaw fau lt represents the lower and middle parts of the formation; the top is 
eroded. Maxim u m thickness exposed sou th of Choctaw fau lt: abou t 7600 ft.
SP IRO  SANDST O NE (P ENNSYLV ANIAN) - P redominantly dark yellowish orang e 
(10YR6/6) to g rayish orang e (10YR7/4) to moderate orang e pink (5YR8/4), more 
rarely dark g ray (N3) to mediu m lig ht g ray (N6), well-exposed, fine-g rained, 
qu artzose sandstone. T he u pper part of the u nit also inclu des common spicu litic 
siltstone and spicu lite, particu larly in northern two ou tcrop belts, and limestone 
similar to the W apanu cka Limestone in all bu t the northern ou tcrop belt; and 
u ncommon siliceou s shale and/or chert in the middle ou tcrop belt. O u tcrops vary 
from slopes covered with slabs and flag stones to long , low tombstone-like 
ou tcrops separated by covered intervals (probably shale) to low
ledg es to near-vertical walls as hig h as 40 ft. Spiro sandstone ou tcrops vary from 
1 to several tens of ft thick and vary from hard and brittle to soft and vu g g y. 
Sedimentary stru ctu res vary from laminated to parallel-stratified to cross- and 
wavy-stratified to larg e-scale crossbedded. Locally, beds pinch and swell; ripple 
marks, load casts, and trace fossils are rare. Channelform deposits are 
u ncommon. In g eneral, the sandstone beds consist mostly of moderately well-
rou nded qu artz g rains coated with yarying  amou nts of iron oxide. Glau conite, 
fossils (especially crinoids and brachiopods), and fossil molds are u ncommon. In 
g eneral, the sandstone is noncalcareou s; rarely, however, calcite cement is 
present. P orosity is g enerally moderate. H and specimens of spicu litic siltstone 
and spicu lite are well-stratified ("wispy") and weather to a "spong y" appearance. 
Measu red sections of the Spiro sandstone are described by H inde (1992). T he 
Spiro sandstone is g enerally separated from the u nderlying  W apanu cka 
Limestone by a rarely exposed shale interval of varying  thickness, bu t typically on 
the order of tens of ft thick. W here possible, the contact between the Spiro 
sandstone and W apanu cka Limestone is drawn on the lowest Spiro sandstone 
ou tcrop. T hickness of Spiro sandstone: varies g reatly; abou t 20 ft or less (e.g ., C 
S1/2 sec. 10, T. 4 N., R. 17 E.,) to abou t 300 ft (NE1/4 sec. 18, T. 4 N., R. 17 E.)
 
W AP ANU CKA LIMEST O NE (P ENNSYLV ANIAN) - P redominantly mediu m g ray 
(N5) to mediu m dark g ray N4) to pale yellowish brown (10YR6/2), moderately 
well exposed, irreg u larly bedded limestone. Most common type of limestone is 
finely crystalline micrite; bioclastic limestone is less common; coarsely crystalline, 
sandy, spicu litic, and oolitic varieties of limestone are rare. V ery rare rock types 
that are mapped as part of the W apanu cka Limestone inclu de shale, spicu lite, 
sandstone similar to that in the Spiro sandstone, and marlstone. Irreg u larly 
shaped masses of chert are common in the micrite. O u tcrops of W apanu cka 
Limestone weather to flag stones, blocks, and bou lders and locally form 
tombstone topog raphy, ledg es, and cliffs. Covered intervals are common and 
probably overlie shale. Individu al beds vary from u nstratified to mediu m-bedded 
(inches) to rarely finely laminated. W avy beds, cross beds, and pinch-and-swell 
stru ctu res are rare. Fossils, locally replaced by sparry calcite, rang e from absent 
in some micrites to abu ndant in the bioclastic limestones. Crinoids are most 
common, brachiopods are u ncommon, and coral frag ments were observed in one 
ou tcrop. Some of the limestone has a slig htly petroliferou s odor. Fractu res are 
typically filled with calcite. Detailed measu red sections of the W apanu cka 
Limestone have been described by Grayson (1980). T he W apanu cka Limestone 
is separated from the overlying  Spiro sandstone by a very poorly exposed shale 
that is of variable thickness, bu t g enerally tens of ft thick. W here possible, the 
contact between the W apanu cka Limestone and Spiro sandstone is drawn at the 
top of this shale. T hickness of W apanu cka Limestone: abou t 150 ft to 600 ft.
“SP RINGER" FO RMAT IO N (P ENNSYLV ANIAN) - P redominantly very poorly 
exposed olive g ray (5Y3/2 - 5Y4/1) to dark g ray (N3), silty, slig htly calcareou s to 
noncalcareou s fissile shale. U nit inclu des u ncommon, bu t relatively well-exposed 
sandstone and limestone beds. Shale g enerally weathers to small chips or flakes. 
Locally contains ironstone concretions and rarely ironstone-filled tu bes abou t 1 
in. in diameter and several inches long  that resemble bu rrows. Shale interbedded 
with thin siltstone beds that locally are calcareou s, pinch and swell, and contain 
bu rrows. U ncommon sandstone beds are mediu m g ray (N5), u p to abou t 1 ft 
thick, stratified, calcareou s, and contain trace fossils and conspicu ou s g rains of 
g lau conite. Limestone beds in the "Spring er" Formation rang e from abou t 1 in. to 
15 ft thick, weather to slabs and flag stones, and are mediu m dark g ray (N4) to 
mediu m g ray (N5). T he textu re varies from coarsely crystalline to bioclastic; some 
limestone beds are sandy and contain conspicu ou s g lau conite. Crinoid and 
brachiopod frag ments are the most common fossils. T he best exposu res of the 
limestone beds are in the S1/2 NE1/4 NW 1/4 sec. 13, T. 4 N., R. 16 E. and 
sou theast corner NE1/4 SW 1/4 sec. 14, T. 4 N., R. 16 E. T hese limestone beds 
are abou t 100 ft below the base of the W apanu cka Limestone. Maxiu m u m 
thickness: 1550 ft, possibly as m u ch as 2100 ft.
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1. Marathon 1 Mass
2. Marathon 3-25 Mass
3. Marathon 4 Mass
4. V astar 2 King
5. Atlantic Richfield 1 U .S. Government 27
6. Davis 1 P ayne
7. D-P ex 1 Aimerito
8. H eading ton 1 Marcang eli
9. Daniel-P rice 1 Nelson
10. Daniel-P rice 1 City of H aileyville
11. Amoco 1 -35 U SA
12. Marathon 1 W oods P rospect
13. Marathon 2 W oods P rospect
14. V astar 5-28 U SA
15. Arco 2 Bowman ]
16. Atlantic Richfield 1 Richards I
17. Atlantic Richfield 2 Richards 
18. King  1-31 P ettit
19. Arkoma 4 P ettit
20. King  - T ipco 1-31 P ettit
21. Arkoma 2 P ettit   
22. Arkoma 3 P ettit 1
23. Su nray DX 1 -A Casteel 
24. Su nray DX Casteel 1
25. O ryx 3 Casteel A
26. Su n 2 Casteel
27. T ipco 1 Jordan i
28. Arkoma 2 P otichny
29. Arkla 1-33 Ark H are
30. King  - T ipco 1-33 P otichny I
31. Arkoma 3 P otichny 
32. Marathon 2 Slau g hter
33. King 1-34W hitney
34. Marathon 1-1 Slau g hter
35. Marathon 4 Slau g hter 
36. Marathon 2 Madden
37. Marathon 1-2 Madden
38. Marathon 3 Madden
39. H eading ton 1 Maddu x
40. Ru by-Ann et al 1 Georg e               
41. P an American 1 Smallwood B      
      H adson 1-3 Smallwood
42. W hitmar 2-3 Smallwood
43. T exaco 1 -4 Camp 
44. T exas O il and Gas 1 Roso 
45. C.W . Mcllhenny 1 T ribal Choc-Chic
46. T XO  1 Jam es
47. P u blic Service Co. of O klahoma 3 Choc-Chic Nations
48. P an American 1 Smallwood
49. Samson 3-10 Smallwood
50. Amoco 2 Smallwood
51. P u blic Service Co. of O klahoma 2 T homas
52. Marathon 2-11 Needham
53. Marathon 3-11 Needham
54. Marathon 1-11 Needham
55. W .P. Lerblance Jr. 2-12 Lewis
56. Marathon 3 Lewis
57. Marathon 4-12 Lewis
58. Marathon 1-12 Lewis
59 W hitmar and Geodine 1-13 Cope
60. Marathon 1-14 Needham
61. Samson 1 T ex
62. Slawson 1-15 Lynn
63. Marathon 1-15 Lynn
64. T exaco 16-1 Sherrill
65. Apexo 1 Spahn
66. Andover24-1 Lynn
67. U nion T exas 1-33 Bond
68. Exxon 1 Garrett B
69. T exaco 26-1 T hru st Belt     
70. T exaco 35-1 Drom g old D
71. T exaco 36-1 Silva
72. King  1-3 Layden
73. Arkoma 1 Sparks
74. T ipco 1-4 Stine
75. Arkoma 2 Stine
76. Arkoma 2 Rock Island
77. T ipco 1-5 Rock Island
78. Arkoma 3 H artshorne
79. Arkoma 2-6 H artshorne
80. JMC 1 Belu sko
81. T ipco 1-6 H artshorne
82. Arkoma 4 H artshorne
83. Amoco 1-7 Rock Island
84. T ipco 1-8 Rock Island
85. Arkoma 2 Rock Island
86. Mu stang  1-9 Sweet
87. Arkoma 1 Alexander
88. U nit 1 P SO
89. Continental 1 W allace 15
90. Continental 1 W allace 16
91. Continental 1 W allace 17
92. T XO  1 W rig ht
93. Continental 1 Sparks 20
94. T exaco 21-1 W allace
95. T ide W est 1-16 W allace
96. JMC 1 Blu e Mou ntain
97. T exaco 21 -2 W allace
98. Amoco 1 P atterson
99. T exaco 28-1 Manu el Ru dy
100. Amoco 1 T omlin
101. T exaco 29-1 Manu el Ru dy B
102. Exxon 1 Ellis Ru dy
103. Barrett 2 Davis Elliot
104. Exxon 1 Davis Elliot
105. Zinke & T ru mbo 1 -30 Blu e Mou ntain
106. Amoco 1 Zipperer
107. Exxon 1 H &H  Cattle Co. GU  A
108. T exaco 1 -2 Szenasy 
109. Exxon 1 Szenasy 1
110. Amoco 1 Garrett A
111. Amoco 2 T schappat
112. Amoco 1A T schappat
113. Arco 1 Drom g old
114. T exaco 4-2 Drom g old
115. An-Son 1-3 W atts
116. Anadarko 1-5 W atts
117. Amoco 1 W atts
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11/28/86 
11/7/95 
5/28/88 
2/10/69 
9/21/75 
12/2/69 
1/14/88 
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6/9/87 
4/27/68 
1/14/68 
8/19/95 
5/12/88 
5/16/69 
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6/25/92 
10/17/69 
12/16/86 
11/15/86 
12/13/68 
7/5/73 
4/22/95 
8/27/87 
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11/24/95 
5/16/74 
3/1/32 
11/28/64 
4/30/80 
1/29/82 
7/22/88 
9/19/78 
11/12/41 
10/27/82 
8/11/43 
8/9/63 
10/21/92 
11/9/85 
12/19/41 
8/4/87 
4/10/88 
10/31/72 
12/1/75 
6/8/87 
1/4/95 
8/27/73 
1/30/79 
9/19/73 
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2/16/74 
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3/6/91 
1/11/90
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11,000’
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SYMBOLS
CO NT ACT  - Dashed where approximately located; qu eried where u ncertain
T H RU ST  FAU LT  - Sawteeth on u pper plate; dashed where

approximately located; dotted where concealed; qu eried where u ncertain
FAU LT  - Arrows show relative horizontal movem ent; dashed where approximately located; dotted 

where concealed
ANT ICLINE - Showing  crestline; arrow shows direction of plu ng e; dashed where approximately 

located; dotted where concealed; qu eried where u ncertain
SYNCLINE - Showing  trou g hline; arrow shows direction of plu ng e; dashed where approximately 

located; dotted where concealed

SU RFACE Q U ARRY - Active or abandoned (a)

Strike and dip of beds, u prig ht
Strike and dip of beds, overtu rned
Strike and dip of beds, facing  direction u nknown
Strike and dip of beds, approximate
V ertical beds, ball indicates top of beds
V ertical beds, facing  direction u nknown

Drilling  on December 1,1995
Dry hole, abandoned
Gas well
Nu mber on map corresponds to list of wells

MINO R ANT ICLINE - Showing  plu ng e
MINO R SYNCLINE - Showing  plu ng e
MINO R ANT ICLINE - SYNCLINE P AIR - Showing  plu ng e
CO AL EXP O SU RE
T RENCH
ABANDO NED SH AFT  O R DO GH O LE
SP O IL P ILES FRO M ABANDO NED CO AL MINE

ST RIKE AND DIP  O F BEDS

O IL AND GAS W ELLS
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