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Appendix 2: Measured Sections and Core-Hole Logs

Measured Section 1

NE:NE{NE} sec. 1, T. 15 N., R. 17 E., and SWiSE}SE4SE} sec. 36, T. 16 N.,
R. 17 E., Wagoner County. Measured from top of prominent hill north and west
to creek bed, by LeRoy A. Hemish. Field notebook designation TW-4-81-H.
(Estimated elevation at top of section, 690 ft.)

Thickness
(ft)
KREBS GROUP
Savanna Formation:
Sandstone, light-brown, fine-grained, noncalcareous,

thick-bedded; large rectangular blocks resulting from

jointing litter slope below the outcrop (unnamed ’

SANdSEONE) s essesennsesessosessrassssasscsesassssssssscsnca 19.0
Shale, gray-brown, weathered; interval is poorly exposed.... 42.0
Shale, black; includes some small, orange clay-ironstone

concretions near top Of UNiC.eececcoccncasnssovsccasccnsas 1.6
Ironstone, dark-reddish-brown to purplish-black;

includes some black limestone; also includes some

poorly preserved fossil shell remnants (Doneley

LimMmeStONe)eecescesesenseccsosscsssssscsnnncncssssscscsnaaan 0.4
Shale, black and reddish-orange; includes a highly

ferruginous layer at base Of unitecceecececsescecscsscosnas 0.2
Shale, dark-0live=gray.ccseccecscscccsssensscessccsasscossnsnase 28.0
Siltstone, purplish-brown, well-indurated, calcareous

IN PACCecessesosensnsscesasssscscssssssssosacssnscsscacnsns 0.1
Shale, black, brittle; contains calcareous joint-fillings... 7.0
Limestone, reddish-brown, impure, silty, sandy, iron-

stained, highly fossiliferous; occurs as lenses that

thicken to 2.5 ft, or pinch out laterally along the

outcrop (Sam Creek LimeStone).esesescscesserssscecsecscane 1.5
Shale, dark—grayeceecsesevssscescsssseasscccccsasssssssssssosoces 5.0
Limestone, dark-purplish-black, silty, fossiliferous;

occurs as discontinuous lenseS..ceccecsessscesccnsacsssccsscs 0.2

Shale, purplish-black, brittle, highly silty, calcareous;

includes some thin, purplish-brown, impure limestone

stringersj grades in part laterally into well-indurated,

black siltstone; contains fossil bUrroWS.cececesssessccocss 12.0
Shale, black, fissile; weathers to gray-brown flakes on

the outcrop; includes some clay-ironstone concretions;

middle part of unit poorly exposede.cccccecessccsccnsoanses 36
Coal, black, hard, shiny (Tullahassee).ceceeecsccccncnacacen 0.
Underclay, light-gray; grades downward into gray shale...... 2
Limestone, light-blue-gray to very dark-gray, impure

and silty in part; highly fossiliferous, with common,

well-preserved horn corals and brachiopods; occurs in

part as dense, brown, rounded, irregular or dumbbell-

shaped, 6-in.-thick masses that weather out of enclos-

ing matrix and litter creek bed (Spaniard Limestone)...... 0.6

oo
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McAlester Formation:t

Siltstone, light-gray with reddish-brown, ferruginous
staining, thin-bedded; includes fossil tracks and
trails on stratification surfaces} base of unit

COVETCAeacesoossccssssssessnssanssssossceosscsssssscssscsosaccssce 2.6

Total 159.8

Measured Section 2

NE:NWINWESWE sec. 3, T. 16 N., R. 12 E., Tulsa County. Measured in highwall of
small, abandoned strip pit, by LeRoy A. Hemish. Field notebook designation
TW-3-80-H. (Estimated elevation at top of section, 685 ft.)

Thickness
(fr)
Silt, dark-gray-brown, clayey, sandy; contains organic
material and subangular clasts of reddish-brown,
fine-grained sandstone from topographically higher
bedrock outcrop (alluvium).ececaseocecscccsvsossrssccesces 1.0
MARMATON GROUP
Holdenville Formation:
Shale, reddish-brown, grading downward to light-gray
mottled with reddish~brown iron oxideS...ccesevesccccccccs 4.0
Shale, dark-gray to black, highly carbonaceous....ccececeees 0.3
Coal, black, soft, weathered (Dawson)..ceesceecscieccenccccns 0.6
Shale, purple-brown, highly carbonaceous; breaks into
paper-like fragmentS..ceecesecscsseccossocsccsoscnccanasses 0.7
Coal, black, shiny (Dawson).eceecescsscccsescccccassccsccncs 0.8
Underclay, light-gray (total thickness not exposed)seecscess 0.6
Total 8.0

Measured Section 3

SWiSW}SELSE} sec. 4, T. 16 N., R. 12 E., Creek County. Measured in cutbank of
North Duck Creek, by LeRoy A. Hemish. Field notebook designation TW-7-80-H.
(Estimated elevation at top of section, 685 ft.)

Thickness
(ft)

Silt, light-brown-gray (alluvium of North Duck Creek)eceeaes 3.6
Gravel, reddish-brown to gray-brown; clasts pre-

dominantly subangular, reddish-brown sandstonej

imbricated (lluvium)ececessenseescsscscsovososscscsssnnsas 2.0



Appendix 2

MARMATON GROUP
Holdenville Formation:

Shale, black, highly carbonaceous} includes thin coal

stringers in upper 3 INcescceccsccccsesssoscseccasssannans 1.0
Coal, black, reddish-brown iron-oxide staining on cleat
surfaces (Dawson)eeeeseecsosesocacsssssascccscssacssacasns 0.4

Underclay, dark-gray; includes abundant black, carbonized
plant compressions (excavated below coal on floor of dry
creek bed; total thickness unknown)eseeessessessccssacnnes 1.1

Total 8.1

Measured Section 4

NWiSWiSWINE: sec. 17, T. 16 N., R. 12 E., Creek County. Measured in east side
of road cut, 75 ft south of J. B. Reynolds Memorial at entrance to Oakwood
Cemetary, by LeRoy A. Hemish. Field notebook designation TW-6-80-H.
(Estimated elevation at top of section, 730 ft.)

Thickness
(ft)
SKIATOOK GROUP

Seminole Formation:

Sandstone, light-brown with orange-brown specks, fine-
grained, noncalcareous, thin-bedded..cieccescercsssasacccss 8.0
Shale, medium~gray, micaceous, fissilej includes
carbonized fossil plant fragments on stratification
surfaces; locally includes very thin beds of brown,
very fine-grained SandStON@..cscescssscsassesssccssassasas 2
Shale, black, carbonaceOUScessscescetessesncsassssssscsascasns 0
Coal, black (TulSa)eseeeeesesososssosavssncsencosssossossnss 0.
Shale, dark-gray; includes two thin coal stringerSe.eeececees 0

MARMATON GROUP
Holdenville Formation:
Underclay, light=grayeesesesececssccesscosccnsssccscsssoovesoe

1.5
Covered Interval.iccecscscsssacessscssosscnscssossscncnosssss 3.0
Sandstone, buff to light-reddish-brown, fine-grained,

highly calcareous, bioturbated..sscessscscccesccscsscconses 1.0
Shale, light-gray, CalcareOuUS.cscescsssccsssssacoscscsnnscnsss 2.5
Total 19.5

Measured Section 5

SE{SE{SE{NW} sec. 1, T. 16 N., R. 14 E., Wagoner County. Measured in steep~
sided ravine in the Conjada Mountains, by LeRoy A. Hemish. Field notebook
designation TW-46-80-H. (Estimated elevation at top of section, 670 ft.)
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Thickness
(ft)
CABANISS GROUP

Senora Formation:

Shale, light-olive-brown; includes abundant small, dark-
reddish~brown ironstone concretions that weather into
flakes On the OULCIrOPeccsscsssscccscccsscccscccrcsscsssssns 3.0
Limestone, gray-brown, impure, sandy, fossilifetous,
thin-bedded, black and carbonaceous in part (Verdigris
L1mestone)................................................ 0.4
Shale, brown with orange mottling, calcareous, weathered.... 1.2
Limestone, yellow-brown, massive, impure, sandy, highly
fossiliferous; crinoid columns very abundant,
(Verdigris Limestone)eeeseseccsccocossasscesasccsccacnsnas 0.8
Shale, dark-gray, highly calcareous; includes a l-in.-
thick bed of black, highly carbonaceous shale about

midway in unit.....--------..........-...-................ 1.4
Shale, black, brittle, platy, noncalcareous; contains
spheroidal, black phosphatic nodules...................... 1.6

Shale, very dark-gray to black, highly carbonaceous;

nearly coaly shale In part.cececececccssceccscsascscscaassssssaaa 0
Shale, medium-gray with orange-brown bands, clayey..eeoceeese 6.
Siltstone, gray-brown to black, very thin-bedded;

abundant black, carbonized plant material on

stratification sSurfaceS.ccccececccccccccscsrsossssccoasncnaans 2.0
Shale, gray-brown; includes thin siltstone stringersS.ecessss 11.8
Siltstone, dark-gray-brown, laminated} includes abundant

black, carbonized plant compressions and well-preserved

fossil plant impressions; micaceous; grades downward

into very fine-grained, gray sandstone that forms

ledge across ravine and creates 8-ft~high waterfall....... 10.0
Shale, olive-brown, silty and sandy, poorly exposed.cecesceccs 12.0
Limestone, brown, impure, sandy, highly fossiliferous;

well-preserved trails . on sole of bed (McNabb

Limestone).secsecacscsscscacescsonssrssssssscsassssscssanse 0.3
Shale, olive-brown; includes discontinuous stringers and

lenses of brownish-gray, impure limeston@.ececevscecesscacss 2.4
Limestone, brown, massive to wavy-bedded, fossiliferous,

impure, sandy (McNabb Limestone).ccecesecsccscesccassconanna 2.0
Shale, olive-brownj includes discontinuous stringers

and lenses of brownish-gray, impure limeston€..cceceesecsse 4.0
Limestone, purple-brown, very sandy, sparingly fossilif-

erous (McNabb LimeStone)..eecscescscssscssccssscscssannses 0.3
Sandstone, light-yellow-gray, very fine-grained, ripple-

marked, calcareous; forms bluff along creekieeceseccccccses 5.0

Total 65.0

Measured Section 6

SWiNWYSWENEL sec. 2, T. 16 N., R. 14 E., Wagoner County. Measured in cut made
for spillway of Lake Bixhoma and down gully at end of spillway, by LeRoy A.
Hemish. Field notebook designation TW-43-80-H. (Estimated elevation at top of
section, 785 ft.)
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Thickness
(fc)
Clay, dark-brown, sandy, gravelly; includes abundant
angular boulders, cobbles, and pebbles of reddish-
brown, fine-grained sandstonej total thickness not
measured (COlluvium).ceevesasossnsocsssscssscssssssacosscsas 6.0

CABANISS GROUP
Senora Formation:

Limestone, yellow-brown, fossiliferous, silty, massive

to thin-bedded; shaly in middle part of unit (Breezy

Hill LimesStone)eseeseecesccsscssssossassscscsassscancscsss 11.5
Shale, olive-brown, silty, calcareous in part; includes

some interbedded reddish-brown siltstone to very fine-

carbonized plant fragments; also includes scattered

dark-brown, discoidal limestone concretions about 4-6 in.

thick and 1-1.5 ft in diameter; unit grades downward

into dark-gray-brown, highly calcareous, silty shale...... 34.0
Limestone, very dark-gray, with some reddish-brown iron-

oxide staining; impure, sandy, shaly, thin-bedded;

weathers out to form narrow, resistant ledge on

OULCTOPessoossscssssosssnsscssacsssacnssesssssnssssncssscsssnsans 0.4
Shale, dark-brown-gray to very dark-gray, highly cal-

careous; contains scattered, well-indurated, sandy

limestone StringerS.csccecscccsscescsscsccscccsscccncnsnsas 12.0
Shale, black, very highly carbonaceous, fissile; present

at top of bench about two-thirds of distance down from

top to bottom Of CUCececoecssccccssccocnccnnnnsonsonsnssas 0.1
Shale, black, highly silty, calcareous; includes fossil-

iferous zone of predominantly gastropod and brachiopod

shells in upper 2 ft of unit that weather out and litter

the outcrop in great abundance; some fossils in dark-

gray limestone noduleS.eceeeecccssccccocososssonossssansans 34.0
Sandstone, dark-gray, with maroon iron-oxide staining}

calcareous, very fine-grained, thin-bedded, shaly;

siltstone in part; cut by brown, very fine-grained

sandstone dikes extending into overlying and underlying

UNICSecseecacsascocaceecsssssassasssanccccasssnnncnannnsas 0.5
Shale, very dark-gray to olive-gray, highly silty, cal-

careous; weathers to olive-brown; noncalcareous in lower

part, with black, carbonaceous material on stratifica-

tion SUrfaceS.esececsscccacsessscsenssnsscsscsessscsesssssnscse 19.5
Limestone, gray; weathers reddish-brown; thin-bedded,

silty, fossiliferous; forms resistant ledge in gully

floor, creating waterfall (Verdigris Limestone).eecesceses 0.5
Shale, gray-brown with orange banding, calcareous;

includes a 2-in.-thick bed of gray, fossiliferous

1imeStONe.eeesescsscsccssossoscsscsccscscsssscasencsssonsonasns 1.6
Limestone, gray; weathers brown; thin-bedded, silty,

fossiliferous; highly shaly in lower 6 in. of unit;

forms lower resistant ledge at brink of waterfall

(Verdigris Limestone)esesscecsssvsosesscoscssssssscscsscasas 1.1
Shale, black, brittle, fissile; contains rounded, black,
phosphatic nNoduleSeesecsccsscsessocssscssssssscsccccaccacsns 2.5

Shale, gray with orange-brown banding; includes black,
carbonized plant cCOmpressionNS...ccesccscscescssscccsscscnasas 3.5

47
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Shale, very dark-brown-gray with brown iron-oxide stain-

ing, carbonaceous; more resistant than overlying unit;

includes some clay-ironstone concretiOnS.eccesceccecceassssass 0.6
Shale, gray, silty; contains large shaly concretions up

to 5 ft in diameter in upper part of unit that are

well exposed in bed of gully; lower part of unit includes

gray, discoidal, silty limestone concretions about 2 in.

thick and 1 ft in diameter (base of unit covered).secesess 17.2

Total 145.0

Measured Section 7

NWiNELSELNEL sec. 2, T. 16 N., R. 14 E., Wagoner County. Measured in tributary
gully of Mountain Creek just above the flood plain, by LeRoy A. Hemish. Field
notebook designation TW-33-80-H. (Estimated elevation at top of section,
660 ft.)

Thickness
(fe)
CABANISS GROUP
Senora Formation:

Sandstone, reddish-brown, fine- to medium-grained, medium-

bedded, noncalcareous (total thickness not measured).cecss. 5.0
Covered interval.cevesesossescscsssescccascsssocsoncsasssssssansscss 20.0
Shale, light-gray, silty, weathers light-gray brown......... 5.0
Shale, blue-gray, Clayeyeecesesssesocsssscsscccsccssscssssses 1.0
Shale, black, fissile, highly carbonaceouS.cceeeseccccccccss 0.2
Shale, reddish-brown, streaked with dark-gray, highly

0%XidizZedeeeeceseocesccossassanssssssssosacsascsssssssssses 0.8
Ironstone, reddish-brown, very hard...cccceeecccoccccccncess 0.1
Shale, dark-olive-gray-brown, includes black film of

carbonaceous material on stratification surfaceS.ccsceccss 1.6
Limestone, gray; weathers brown; wavy-~bedded, dense,

burrow-marked on base of bottom bed, highly fossilif-

erous (McNabb Limestone)eesescsesccssceccscosssascscscnns 0.6
Limestone, highly sandy, shaly, impure, fossiliferous,

weakly indurated (McNabb Limestone)...cecosscscescesscsses 2.5
Limestone, brown, highly fossiliferous, massive, nodular

in part, impure, silty (McNabb Limestone).eeesessscscccass 1.8

Shale, gray with streaks of orange-brown, highly calcar-
eous, highly silty; includes several thin beds and dis-
continuous layers of brown, impure fossiliferous
LlimeStON@ecsssssessssssassscscanssssssssscssccsossscsscssas 2.3
Sandstone, medium-gray, very fine-grained, thin-bedded,
noncalcareous, micaceous; includes flattened, ferru-
ginous, hematite-red, sandy concretions about 3-4 in.
in diameter; "rooster-tail" markings common on some
bedding planesS..cceeccssvsoccrscsessssssscsosscsscscssccanss 4.1

Total 45.0
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Measured Section 8

SE¢{NW# sec. 1, T. 16 N., R. 15 E., Wagoner County. Measured in gullies
tributary to northeast-flowing branch of Concharty Creek, by LeRoy A. Hemish.
Field notebook designation TW-28-80-H. (Estimated elevation at top of section,
730 ft.)

Thickness
(ft)
CABANISS GROUP
Senora Formation:
Sandstone, reddish-brown, ferruginous, medium-grained,
medium- to thick-bedded, noncalcareous; conglomeratic
at base of unit, with impressions of various plant
fragments abundant (Chelsea Sandstone) (total thickness
NOt Measured)eececsccccssssaessssncascasasnssscassasscssasse 15.0
Covered intervalececcecscsscscssscscssassscssanassscscancsssas 25.0

Shale, gray; weathers light-gray-brown; includes some

very thin, well-indurated, ferruginous siltstone beds

that weather to reddish-brown flakes on the outcropeccce.. 18.0
Ironstone, purplish-black with reddish-brown and orange

TinNdoeoeesosoeonsecossoacssssssesonssncscrsssssscssasacsnnassnsnse 0.2
Shale, gray; weathers light-gray-brown; includes some

very thin, well-indurated, ferruginous siltstone beds

that weather to reddish—-brown flakes on the outcropesce... 14,
Covered interval.cecececscccesorsecsonersscsccscsancssaasanne 5
Limestone, very dark-gray, impure, shaly, carbonaceous,

fossiliferous (Tiawah Limestone)..ceescecscsssessscssccnancs 0.
Shale, dark-gray to blackessecsooesocscsssscsseconscscccsscnss 2
Limestone, brown, very dark-gray to maroon on broken sur-

faces, coquinoidal; thin wavy beds (Tiawah Limestone)..... 1.0
Shale, black, fissilej; contains small, rounded, black

phosphatic nodules; hard and brittle in bottom 2 ft....... 6.8
Shale, gray with reddish-brown iron-oxide staininge.cceecee. 0.2
Shale, gray with yellow StreakS..ceececcessscscsccecccovanns 0.2
Coal, black, weathered (Tebo)euescecesesonocsscscscccsoccnes 0.5
Underclay, light-purplish-gray with red stains..ececscecccces 0.6
Shale, very light-gray with yellow streaks, gypsiferous;

weathers nearly white on outcrop; grades downward into

sandy shale..ecsscecsceccccsesssccsccscsccvsccscnsasasscncne 3.0
Sandstone, buff, very fine-grained, thin-bedded; weathers

Whit@aseesssesaoocsosnnoscasseseonncssssossssssscsnnsnossnsae 2.0
Siltstone, olive-gray, Shaly.seecsessccscescccsccssssescansces 3.3
Covered interval.eccececcecececcssaacessccssassssssscscsenasnans 13.0
Siltstone, light-brown, interbedded with light olive-

brown shale, thin-bedded, cross-laminated in part}

includes some l-in.-thick beds of very fine-grained,

buff sandstonE.cecesecescesessssssessssasosnscosssccescansas 15.0
Shale, greenish-gray, Silty.ecececsscccsccscccscessccassnseans 15.0

Total 140.0
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Measured Section 9

NE4NE}SEINE} sec. 2, T. 16 N., R. 15 E., Wagoner County. Measured in road cut
west side of gravel road, by LeRoy A. Hemish. Field notebook designation
TW-29-80-H. (Estimated elevation at top of section, 630 ft.)

Thickness
(ft)
Clay, orange-brown, silty, gravelly; contains angular
boulders and cobbles of dark-reddish-brown sandstone
(COlluvium)eesececoeocesesacsossenasococconsascccsoncocsnsas 4.0

CABANISS GROUP
Senora Formation:

Shale, black, fissile; includes small, rounded, black
phosphatic nodules; weathers orange and purplish-black,
CArbONACEOUS ccccsccssosasssassscssosscacssssnsssssssssssscass 2

Coal, black, soft, weathered (Tebo).csecescsscscscssococcncs 0.

Underclay, light-gray with orange mottling.cescscvecsacccans 0

Shale, light-gray, SiltY¥eececscececccscescccacscccecnsonosonnaas 2

Siltstone, very light-gray and orange, very thin-bedded,

weathers white......--.-.-.......-......-..-......-.-.-... 1.0
Sandstone, buff, very fine-grained, micaceous, thin-
bedded, cross-~bedded in part, noncalcareoUS.seeceseseccsscss 2.5

Shale, olive-brown, fissile; interbedded with several 2-
to 3-in.-thick beds of well-indurated, light-brown
siltstone and very fine-grained sandstone; rectangularly

jointedesessacoscossssscenscscnsssssscsscccnccssnsssssonnns 5.0

Total 18.0

Measured Section 10

NWiSWzNw} sec. 6, T. 16 N., R. 15 E., and NEiNE} sec. 1, T. 16 N., R. 14 E.,
Wagoner County. Measured in steep part of valley of tributary gully of
Mountain Creek, from base of stock pond northwest to covered area, by LeRoy A.
Hemish. Field notebook designation TW-35-80-H. (Estimated elevation at top of
section, 920 ft.)

Thickness
(fr)
MARMATON GROUP

Wewoka Formation:

Sandstone, dark-reddish-brown, fine- to medium-grained,

medium-bedded, noncalcareous, ferruginousj flute marks

prominent on soles of bedsS.ecccesoscesssssocecssasesccnnces 27.0
Shale, light-gray with orange mottling, very silty,

noncalcareous; includes discontinuous, light-gray to

brown, very fine-grained, thin-bedded to massive

sandstone lenses that contain abundant black,

carbonized plant COMPresSSiONSececseccessssescscsssssscscnns 3.5



Appendix 2

CABANISS GROUP
Senora Formation:

Shale, black, highly carbonaceous; includes black,
phosphatic nodules from about 0.5 to 2 in. in diameter
(Excello Shale)eeeecsesecassacssccacessosoanaancansannnces 0.3

Shale, light-gray; weathers buff with orange spots;
highly calcareous; includes thin, fossiliferous lime-

SLONE SELTINZEIS.ecsssccscssorssoscsocesocansssassasssnaseas 4.2

Limestone, dark-gray; weathers brown; silty, fossilif-
erous, thin- to medium-bedded; shaly in bottom half of
unit (Breezy Hill LimesStone).eccececeecescceccoscacscasaens 7.0

Limestone, light-gray, massive, very sparingly fossilif-
erous; weathers light-yellow-gray; breaks with
conchoidal fracture; thin-bedded in basal 2 ft (Breezy

________ AY

Hill Llulc:ﬂ.qul---..--.....--.o.-..-.-.-.--.--...-.-----..
Shale, gray with orange mMOttling..ceeecsececcscccacoscansesss
Shale, silty, light-olive-gray, interbedded with thin

stringers of light-brown, micaceous, calcareous silt--

stone and very fine-grained sandstone that weather to

resistant flakes littering the outcrop slopPeeceececescecess 54.0
Shale, black, fissile; contains rounded phosphatic

W~
L]
W Q

nodules; contact with overlying unit sharpicececesccecscsss 3.0
Limestone, dark-gray, very impure, shaly, fossiliferous..... 0.3
Shale, dark-gray, silty, fissile; cut by large rectangu-

lar JOINCSeeesesecsesscessocncasnsosscsseosocsscacsscanseas 38.2
Shale, light-gray, ClayeYeeeecseesserscscaosososcosccccanansas 25.0
Limestone, very dark-gray, impure, shaly, very thin-

bedded, fo0sSiliferouS.eeececcscecccscccocsccccsccscannsssonss 0.4
Shale, brown, clayey, calcareouS.iceeeesecsscccecccscecssncns 0.6
Covered Interval.ececceesssscsscaasosesesasscccosecsaesccnsas 15.0
Shale, yellow-gray, weathered; unit includes a l-in.-

thick bed of black, highly carbonaceous shale 3 ft

from bas@.eccicrcesceccesssscesseosscssnsacssccssacsscnsas 6.0
Sandstone, reddish-brown, ferruginous, fine-grained,

massive, NONCAlCerOUS.eeetcssscessessccstssesccscsccsconsansses 3.5
Sandstone, buff to light-gray, massive to thin-bedded,

fine-grained, noncalcareous; basal contact sharp and

uncomformable.csiecesecesesssnscscssancesrsasssscsssccssanss 8.8
Shale, light-gray, highly Siltyeeeeecoeecoscscccccccssncsonca 2.7
Covered interval.ececseesscesscsncssessccsscossoccscasscnnssea 15.0
Shale, 0live—browWN.ceseeseeseacooscscooscccnsseonsssssansess 3.0
Limestone, brown, massive, fossiliferous, impure (McNabb

LiMeSEtONe)eeeeceecsesvesssasssssassssanencsscscsoancnanaese 1.8
Shale, brown, calcareous; includes thin stringerss of

brown, fossiliferous, impure limesSton€..ccesceccsesoccccescs 4,0
Limestone, brown, impure, fossiliferous, irregularly

bedded (McNabb LimesStone)eeeesescecccecancacacsososssscanes 1.2
Shale, sandy, impure, carbONaceOUS.cecsescesscccoscccccncocas 3.5
Sandstone, buffj stained reddish-brown in part; fine-

grained, hard, thin-bedded (base covered)...ceeeeecocescsos 6.0

Total 244 .5
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Measured Section 11

SWiNWINELSEL sec. 6, T. 16 N., R. 15 E., Wagoner County. Measured in side of
narrow, deep gully on the east slope of Conjada Mountains, by LeRoy A. Hemish.
Field notebook designation TW-39-80-H. (Estimated elevation at top of section,
815 ft.)

Thickness
(ft)
CABANISS GROUP

Senora Formation:

Sandstone, buff to reddish-brown, fine-grained, noncal-

careous, medium-bedded (total thickness not measured)..... 2.0
Shale, olive-gray; weathers tan; includes one or more 1l-

in.-thick beds of buff, highly calcareous, very fine-

grained sandstone about 25 ft from top of unite..eeececsas 54.0
Limestone, gray; weathers brownj massive, hard, highly

fossiliferous (Verdigris Limestone).eeesescsacsssccassanas 0.4
Limestone, dark-gray, highly carbonaceous, sandy, impure,

platy (Verdigris Limestone)e.ceeeeseresccessvesccacsscanse 0.8
Shale, black, fissile, brittle; includes small, spheroi-

dal, phosphatic noduleS.scscessccccescccscsosscsnscsnconnss 5.5

Limestone, black with orange rind, unfossiliferous, very

dense; occurs as discontinuous lenseSecccccccsscscesssocns 0.5
Coal, black (Croweburg)eceececsessessscsesccsassasasscessocases 1.5
Underclay, gray with orange banding.e..cececeecssecoseccssocs 1.4
Sandstone, light-gray-brown and reddish-brown, noncal-

careous, fine~grained, micaceous, streaked through and

stained by iron oxide; includes abundant black, car-

bonized plant fragments; irregularly bedded..ceececccsccses 0.2
Shale, medium-gray, silty, micaceousj; stained by iron

oxide} includes some tan siltstone laminae; zone of

reddish-brown ironstone concretions 2 ft from base of

UNifeeaseooosssossosssasassssscsccrsscssssssscsssascsacscssssss 19.7
Limestone, dark-gray; weathers brownj impure, fossilif-

erous, massive, hard (McNabb Limestone)..sesecscsscsceacas 0.5
Shale, dark-olive-brown to very dark-gray, carbonaceous,

NONCalcareouS.sceccssesscccscccsossssscssesssssssccssscnsns 1.4
Limestone, gray-brown; weathers light-brown; sandy, nodu-

lar-bedded, sparingly fossiliferous (McNabb Limestone).... 1.8

Shale, light-gray with orange bands; weathers yellows;
very highly calcareous; includes thin stringers and

discontinuous lenses of sandy limeston@..e.eeeccecccacccesse 3.0
Limestone, brownish-gray, sandy, massive, very dense
(McNabb Limestone)............-..........l................ 0.8

Siltstone, grayish-brown with maroon tones on freshly

broken surfaces, calcareous, shaly, micaceous, thin-

bedded; includes minor amount of black, carbonaceous

flecks; grades into underlying unit..ccececeecccccocccsnses 3.0
Sandstone, light-gray with some hematite-red staining,

very fine-grained, thin-bedded, micaceous, well

indurated, NONCAlCAreOUScccecccosccossnssscccccsccccssssss 7.0
Sandstone, buff, very fine-grained, silty, interbedded
with olive-brown shale; base covered.isececsescesccccccssccas 21.5

Total 125.0
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Measured Section 12

SE4SEINELSEZ sec. 6, T. 16 N., R. 15 E., Wagoner County. Measured in cutbank
of intermittent stream on east flank of Conjada Mountains, by LeRoy A. Hemish.
Field notebook designation TW-40-80-H. (Estimated elevation at top of section,
670 ft.)

Thickness
(fr)
Gravel, brown, silty, clayey; contains boulders and
cabbles of sandstone and limestone (alluvium)eeeecescaseee 5.0

CABANISS GROUP
Senora Formation:

Shale, light-gray and yellow, clayey; contains black,
carbonized plant fragments; includes orange siltstone
stringers that weather to flakes on the OULCZODPecsceevens. 0.8

Coal, black, soft, highly weathered (Mineral).ecesececocenss 0.8

Underclay, light-gray and Orange..c.ccseeccccescsccsccconnns 0.9

Shale, light-olive~gray, silty, with black, carbonized
plant fragments; contains reddish-brown clay-ironstone
concretions with plant fossils (to creek bed)eeceeecceccass 3.0

Total 10.5

Measured Section 13

SE4SE{NWLSEL sec. 6, T. 16 N., R. 15 E., Wagoner County. Measured in highwall
of old, abandoned strip pit and gully below, by LeRoy A. Hemish. Field
notebook designation TW-31-80-H. (Estimated elevation at top of section,
760 ft.)

Thickness
(fr)
Clay, buff to reddish-brown, very sandy; contains
angular boulders of reddish-brown, ferruginous
sandstone (colluvium).eeececescscccscsoccecccccasescancasne 3.0

CABANISS GROUP
Senora Formation:

Limestone, dark-gray, sandy, dense, fossiliferous,

with abundant crinoid columns, weathers orange-

brown (Verdigris LimeStome)...veeeeeeen s oeonecnneenancenns 0.5
Shale, black, fissile; includes small, rounded, black

phosphatic nodules; also includes a 6-in.-thick, dis-

continuous zone of rounded and flattened, highly cal-

careous, orange—brown septarian concretions as much as

20 in. in diameter near base Of UNitececesccccecsosonaonns 6.0
Coal, black (CrowebuUrg).eeeeseeecsseosecssoscscoscsnsenocsss 1.8
Underclay, light-gray with orange bandS.seececceccccscsaacess 1.1
Sandstone, light-yellow-gray with reddish-brown staining,

silty and shaly, fissile, micaceous, very fine-grained.... 0.8
Sandstone, buff with reddish-brown staining, noncalcar-

eous, fine-grained, thin-bedded, MmicCaceOUSeeeecescccnscses 2.7
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Shale, gray with orange banding, highly silty (base not

exposed)..-.......-............-----...-...--.-........... 0.5

Total 16.4

Measured Section 14

NEiNWiSWESE: sec. 6, T. 16 N., R. 15 E., Wagoner County. Measured from top of
highwall to floor of abandoned strip pit, by LeRoy A. Hemish. Field notebook
designation TW-30-80-H. (Estimated elevation at top of section, 775 ft.)

Thickness
(ft)
Rubble, reddish-brown to buff; composed largely of huge
blocks of ferruginous, fine- to medium-grained,
massive sandstone (colluvium)eeeecessescecoscecccecassocscne 4.0
CABANISS GROUP
Senora Formation:?
Shale, light-gray; weathers to tannish-gray..cieccececscoccse 26.0
Limestone, dark-gray, impure, very sandy in part, fossil-
iferous, thin-bedded; weathers to brown and maroon
(Verdigris Limestone).secesccecscessesscscssosososssoscnas 1.0
Shale, light-gray, very highly calcareous....cecceccncacacass 0.3
Limestone, gray, fossiliferous, highly impure, thinly
interbedded with calcareous shale (Verdigris Limestone)... 0.9
Limestone, dark-gray, fossiliferous, very dense, massive,
weathers brown (Verdigris Limestone).ceesscsccesccscoscnss 0.5
Shale, black; contains small, black phosphatic nodules
and black and orange, calcareous ironstone concretions
as much as 5 in. thick and 12 in. in diameter.cecscecesces 5.5
Total 38.2

Note: Croweburg coal was mined at this site, but is no
longer exposed; however, 22 in. of Croweburg coal
is exposed in an old, abandoned strip pit about
1/8 mi to the northeast.

Measured Section 15

SWiNWiSWESEL and SWINE}SW4SE: sec. 7, T. 16 N., R. 15 E., Wagoner County.
Measured in highwall of abandoned strip mine and east down abandoned haul road,
by LeRoy A. Hemish. Field notebook designation TW-41-80-H. (Estimated
elevation at top of section, 795 ft.)

Thickness
(ft)
Clay, yellow-brown, noncalcareous; contains fragments of
highly weathered shale (colluvium)eceecsscoacasscscncssens 2.0
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CABANISS GROUP

Senora Formation:

Shale, black, clayey...eceeoesoocoscsceccnscscnssssssssascss
Shale, black with purple-brown iron staining on strati-

fication surfaces, brittle, platyeeececcocososocccsnscacssne
Shale, 0live=brOWN.eecsessoeccsescccsoscncaccssssssssscssssancse
Limestone, reddish-brown, highly ferruginous; occurs as

discontinuous CONCretioNS.ecescsscssssssessccsvssssccccncas
Shale, olive-brown; includes two zones of small cal-

careous clay-ironstone concretions near bottom of in-

terval; weathers DroWn.iceescececscccescsccsncacscesssconcsnce
Shale, gray to olive-gray with minor orange banding;

weathers tannish-gray.cceecesccecsccecccsssscescssccossccna
Limestone, dark-gray; weathers brownish-gray; impure,

sandy, micaceous, carbonaceocus, thin-bedded; traiis

and burrows very abundant on soles of beds (Verdigris

LimesStone).eeseccaseccacssscscssscsassssasssssnascossscnes
Shale, dark-gray, noncalcareouScecsscescscscscscsssscsccsinsccncs
Limestone, gray; weathers brownish-gray; impure, sandy,

contains abundant fragments of crinoids, bryozoans, and

other marine fauna; thin-bedded; more indurated and not

as shaly as limestone above overlying shale unit (Ver-

digris Limestone).eeeeecesesscesessccsssasssssnsanassncnas
Shale, dark-gray, noncalcareOuScccescecsscccacacssscscscsscsacses
Limestone, gray; weathers brown; silty, dense, fossilif-

erous, hard (Verdigris Limestone)..ceccceececcceccssccnccans
Shale, black, brittle, fisSil@seecseceesccsarcessscssosssccce
Ironstone, black with reddish-brown rind; occurs as

large, discontinuous, discoidal concretionS.eceecceescsccece
Shale, black, brittle, fissile; includes a 6-in.-thick

bed of soft, clayey, black shale about midway in unit}

contains small, spheroidal, phosphatic noduleS..eececccces
Shale, light-gray, soft, clayey.cccececscacsessassanevsscens
Coal, black, shaly, fissile.ceseceececcesssessaasssoonscsnss
Coal, black, hard (Croweburg).ceeseecscccesssosescccnccsssscna
Underclay, light-gray with orange banding}{ black, car-

bonized plant material abundant...eeecscscsssccsocsccsvcess
Shale and siltstone, light-tannish-brown, interlaminated....
Sandstone, buff with reddish-brown iron-oxide staining,

very fine-grained, ripple-marked, noncalcareous, well-

INdUratedecceccescococccsosvsccsoccsssssscsesccccncsassssssns
Sandstone, buff, thin-bedded, shaly, ripple-marked, non-

calcareous, very fine-grained.ceessscscsscccscosccncsannsss
Shale, buff, silty, sandy; poorly exposed..eccescceccccsceces
Limestone, gray-brown, massive, dense, highly fossilif-

erous (McNabb LimesStone).ceceecssecececceseccacssscnccoccons
Shale, olive-brown; weathers orange; includes abundant

black, carbonized plant fragmentSeeceeecsscccsscssscscssnssss
Limestone, orange-brown, sandy, bioturbated, well-

indurated; fossils rare (McNabb LimesStone)eeececeecssscccces
Shale, orange~—brown..csscesscssscscoscncsscscssscssscssesascens
Limestone, yellow-brown, sandy, fossiliferous, nodular-

bedded (McNabb LimesStone)..ceececescccccsocescccsssssoncces
Shale, orange to yellow-gray; includes discontinuous,

thin lenses of impure, sandy limesSton@...sceeccveccccccscas

(==
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Sandstone, buff to light-reddish-brown, very highly cal-

careous, very fine-grained, thick-bedded, highly resis-

tant, ledge—fOrmingecceceesscececcececosnssoancsscsnscccnsne 1.6
Sandstone, buff to light-brown, very fine-grained, thinly

laminated, shaly, micaceousj includes abundant black,

carbonized flecks of plant material on stratification

surfaces (base covered).isceeecscsescsssssssscscsacacsnnsse 18.0

Total 94.4

Measured Section 16

SiNWINE} sec. 18, T. 16 N., R. 15 E., Wagoner County. Measured in highwall of
small, abandoned strip mine and down gully below the mine, by LeRoy A. Hemish.
Field notebook designation TW-42-80-H. (Estimated elevation at top of section,
775 ft.)

Thickness

(ft)
CABANISS GROUP

Senora Formation:

Shale, olive-gray, weathers tannish-brown; includes

thin stringers of hard, orange, silty ironstone

CONCTEL10NSeeessssssssssssssscccscsssssscssssossssscssssss 4.0
Limestone, gray-brown, impure, shaly, silty, very thin-

bedded, platy, micaceousj includes black flecks of

carbonaceous material (Verdigris Limestone).ceeeescccecsas 0.7
Shale, gray, Silty¥eececescccsssscoaccccssccsscscsssscccascans 0.2
Limestone, dark-gray; weather orange-brown; fossilifer-

ous, medium- to thin-bedded; includes black, carbonized

plant fragments (Verdigris Limestone).ececececececcccncscses 0.4
Shale, dark-gray with orange banding, calcareous; in-

cludes small, discontinuous lenses of dark-gray lime-

stone..............‘..........'........................... 0.6
Limestone, gray-brown; weathers orange-brown; silty,
dense, fossiliferous, massive (Verdigris Limestone)....... 0.5

Shale, black, brittle, fissile; includes discontinuous

zone of large, orange ironstone concretions with black

interiors about 3 ft from bottom of unite.ceeececcccccecense 7.
Coal, black, hard (Croweburg).cececcecscsecccsscscscessescens 1
Underclay, light-gray with orange bandingj grades down-

ward into underlying uniteceseecescesscssccscascsscascsacs 1.6
Shale, gray with orange banding; contains very thin

stringers of orange clay-ironstone that weather into

resistant flakes on the OULCTOPececccccssccccstsssescsssons 1.5
Sandstone, light-grayish-tan streaked with reddish-brown

iron oxide, very fine-grained, wavy-bedded, noncalcar-

eous; forms ledge on small knoll east of spoil piles...... 0.5
Shale, tannish-gray with orange banding; interbedded with

thin beds of tannish-brown, partly ferruginous, very

fine-grained sandstone that weather into chips on the

outcrop'...........'.....'.......................'........ 15.0
Covered interval.cececccsessscnsscsccosssccaccscsscsscascsnas 10.0
Shale, Olive-gray..........-.....-..-....................... 3.0

Limestone, dark-gray, weathers brown, highly fossilifer-
ous, impure, silty, wavy-bedded (McNabb Limestone).ceccees 0.4
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Shale, DrOWN.eseecceesscsoesosrscscssscssssscsaccssosscosssssese 1.6
Limestone, dark-gray-brown, highy fossiliferous, impure,

silty, massive to wavy—-bedded in part (McNabb Limestone).. 1.2
Shale, olive-brown; weathers brown; contains thin stringers

and discontinuous lenses of impure limestone..cceecesssccess 6.2

Limestone, gray and brownj; weathers orange-brown; impure,

sandy, well-indurated, thin- to medium-bedded, sparingly

fossiliferous (McNabb Limestone)eseeecsececscsoscoeseocans 0.4
Sandstone, light-gray, thin-bedded, calcareous, very

fine-grained, micaceousj weathers brownj; well-indurated;

grades into underlying uUNit...eceseccsssosssssacesscsnccse 15.0
Siltstone, brown-gray, very thin-bedded, interbedded

with very fine-grained sandstone and shale; includes

abundant black, carbonized plant material on stratifi-

cation planes (base covered).csescecesecescscsosoccacanans 22.2

Total 94.0

Measured Section 17

SWiSWiNWLSEL sec. 1, T. 16 N., R. 16 E., Wagoner County. Measured in highwall
of abandoned strip pit, by LeRoy A. Hemish. Field notebook designation
TW-49-80~H. (Estimated elevation at top of section, 590 ft.)

Thickness
, (ft)
Silt, dark-brown, clayey; includes scattered clasts of
gravel (2lluvium)ieecesececssssesesssecscscasscesoscccceaces 1.2
KREBS GROUP
Boggy Formation:
Shale, orange-brown, highly weathered; includes stringers
of clay-ironstone that weather into flat flakes; also
includes discontinuous zones of orange ironstone con-~
cretions 1-2 in. thick at base of UNiteeeecevecscacscccces 3.0
Shale, black, brittle, platy; contains small, spheroidal,
phosphatic NOduUleS.eeeceeescseesssscessarsassasscssssesscnes 1.5
Limestone, dark-gray; weathers brown; highly fossilifer-
ous, impure, massive; occurs as discontinuous lenses
(Inola LimeStONEe)eeceecessssossrssacsescscscscsscasossscans 0.5
Coal, black with reddish-brown staining, soft, weathered
(Bluejacket)eeeseeseesasessssesoascsassossscescscescccesnses 0.4
Underclay, light-gray and orange; contains purple~brown,
carbonaceous, fossil plant material.sceseccessscscccceneces 1.9
Shale, dark-gray-brown with orange and maroon staining,
weathered; includes abundant fossil plant materialeceocees 1.0
Shale, black, highly carbonaceous; includes lenses of
well-indurated, very dark-gray, very fine-grained sand-
stone as much as 3 ft long and 4 in. thickeeceseecoscecenes 2.0
Covered to water level in pPifececcecssescscscscccscssaccccas 4.5
Total 16.0

Note: Secor coal was mined at this location, but
slumping of the highwall and water in the pit
presently cover the bed.
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Measured Section 18

NWLNE4NE4NE} sec. 13, T. 16 N., R. 16 E., Wagoner County. Measured in highwall
of active strip pit operated by Turner Brothers, Inc., by LeRoy A. Hemish.
Field notebook designation TW-2-83-H. (Estimated elevation at top of section,
610 ftr.)

Thickness
(fr)

Silt, brown, contains thin laminae of coarse sand in

PlacesS.cciicsserscncoscsescssesesesssscsscstsacsccsossnasasne 5.5

KREBS GROUP
Boggy Formation:

Shale, orange and gray with red-brown streaks and mot-

tling, very highly weathered, clayey; stratification no

longer evidentececcesoessscccesossscsascossosscssscscansnsna 5.0
Shale, medium-gray; contains some very dark-gray layers;

partly weathered, silty in part.ceccececcecescssccscseccsses 14.0
Shale, black; weathers brown and yellow on stratification

planes; fissile.eeeescncosecessscsssssosssssssoccsacsncnns 1.3
Limestone, dark-gray, impure, silty, dense, massive;

contains abundant very small brachiopods, fusilinids,

and crinoid fragments (Inola Limestone)esesesscecssccacsnas 1.0
Coal, black with red-brown streaks, very shaly (Blue-

jacket €08l)eeeccescosccccoccsccssssccscssesscsssrsonsenss 0.1
Underclay, light-gray with orange streaks; contains coali-

fied root fragmentSeececcssscsccescceccccccncassocsccssssnns 1.0
Shale, medium-gray with red-orange staining on fracture

SUrfaCeScereeoserseoscocscccccsssscsssssssssssccnscssssssssae 3.0

Coal, black, pyritic, shaly; thins laterally to 0.5 in,

(Peters Chapel cO8l)eceereececsscsasassscacsacnssasssncnae 0.1
Shale, dark-gray, Silt¥e.cececececcecesaccceacccsasscanonsosses 0.2
Shale, medium-gray, slickensided..cesecccccccsaccsccnnssscne 1.0
Shale, dark-gray, silty, fissile; contains discoidal,

gray claystone concretions 6~10 in. in diameter....cceese. 7.2
Shale, very dark-gray to black, fissile, carbonaceous....... 1.1
Limestone, medium-gray, dense, hard, impure, very fine-

grained, massive, sparsely fossiliferouS.ceseccescceccccss 0.
Shale, medium—gray, very Silty.ccescececccasscesosrsecscssccansa 0
Sandstone, light-gray; interlaminated with medium-gray,

shaly siltstone; hard, medium=- to thick-bedded; con-

tains abundant black, carbonized plant fragments..ecesecces 18.0
Shale, medium-gray, silty; contains abundant well-

preserved, black plant compressions, seed-fern leaves

COMMOT o cossescaccosssssoscossscsssosscsesossscsscssscasssssocsscsss 1.2
Coal, black, bright, bituminous; contains some pyrite

veins (Secor cO0al)iesecccescssossescsacssoscesnssosscasane 1.5
Sandstone, dark-gray-brown, silty, hard; contains abun-

dant black, carbonized plant fragmentS.ccececsscsceccscccee 0.2

Total 62.5
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Measured Section 19

NE#NWiSW:SE{ sec. 6, T. 16 N., R. 17 E., Wagoner County. Measured in highwall
of active strip pit operated by Bill's Coal Company, Inc., by LeRoy A. Hemish.
Field notebook designation TW-47-80-H. (Estimated elevation at top of section,
610 ft.)

Thickness
(ftr)
KREBS GROUP

Boggy Formation:

Shale, brown with orange mottling; highly weathered;

contains ironstone concretions in lower part..cceccescsccces 11,
Shale, black, brittle, highly carbonaceouSeseceecescesescsccans 1
Limestone, dark-gray, impure, fossiliferous, massive,

dense (Inola LimeStONE@)sececcscassaccseencsccossasccsssocccs 0.9
Shale, brown with black and white streaks, gypsiferous,

coaly, calcareous in upper 1 IN.ccesscescscsecsccsvoscssee 0.5
Coal, black (BluejacKet).seoessesssssssesescsencssnssascases 0.3

Underclay, orange in upper 3 in., light-yellow-gray in

loWer PArtecicecececscscencessssosasssssasssssssasssnnassss 1.0
Shale, light-gray with orange bands, silty; zone of hard,

dark-gray, 2-in.-thick, noncalcareous concretions at

base Of UNit.eceeceececeacsacconensrssssoaassasscconnsnansses 8.0
Shale, black, fissile, highly carbonaceous}; includes thin

selenite crystals.ceecececsccccccecosssossoncesssasessnanae 0.7
Siltstone, medium-gray, well-indurated, noncalcareous}

includes well-preserved, black plant compressionS.eecscesee 16.0
Shale, dark-gray, highly carbonacecus, Silty.eceessseacscsane 0.5
Coal, black, hard; with minor pyrite (Secor)ieccescecsecccaes 1.4
Underclay, light-gray, with abundant black plant com-

PreSSiONSeeeecesceoscscssensssoassasassassscscasansssossonns 1.0

Total 42.7

Measured Section 20

SE4SWINEiNW} sec. 8, T. 16 N., R. 17 E., Wagoner County. Measured in highwall
of active strip pit operated by Local Coal Company, Inc., by LeRoy A. Hemish.
Field notebook designation TW-48-80-H. (Estimated elevation at top of section,
616 fr.)

Thickness
(ft)
KREBS GROUP
Boggy Formation:
Shale, light-brown streaked with gray and orange, silty..... 15.0
Ironstone, very dark-brown with reddish-brown interior...... 0.3
Shale, black, fissile, highly carbonaceouS.ceecececoscsscees 1.5

Siltstone, medium-gray, weathers yellow-gray, laminated,

micaceous, moderately well-indurated; includes black,

carbonized plant fossils on stratification surfaceSeeeeecee 18.2
Coal, black, shiny; includes some pyrite fracture-

fillings; white calcite on cleat surfaces (Secor).cecceces 1.7
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Underclay, light-gray with abundant black plant compres-
sions; moderately hard in lower part; total thickness
NOL eXPOSedesccesscesocvsscssosasscscenssosssocscscssansaoe 1.0

Total 37.7

Measured Section 21

SE3SWiSWiSW: sec. 8, T. 16 N., R. 17 E., Wagoner County. Measured in highwall
of active strip pit operated by Bill's Coal Company, by LeRoy A. Hemish. Field

notebook designation TW-3-83-H. - (Estimated elevation at top of section,
632 ft.)
Thickness
(ft)
Sand, gray-brown, silty, contains organic material (soil)... 1.1
Sand, light-orange-brown, very fine-grained, siltyeeeeeesees 2.3
Clay, yellow-brown with orange and gray mottling, silty,
unbedded, rectangularly jointedeccccscccsesosscsccsccscscas 9.5
KREBS GROUP

Boggy Formation:

Shale, light-yellow-brown with dark-red-brown, orange,
and purple-black mottling, very highly weathered,

silty, stratification obscur@ceccecescsccvececsscscsccesans 1.1
Sandstone, light-tan with dark-brown .staining on joint
surfaces, very fine-grained, cross-laminated, silty.e.csess 8.0

Sandstone, light-gray, interlaminated with medium-gray

shaly siltstone, hard, medium-bedded; contains black,

carbonized plant fragmentsS....sececececccssesecsscsscsnncns 19.0
Shale, medium-gray, siltyj contains abundant well-

preserved, black carbonized plant fossils with dis-

seminated pyrite on surface of plant compressions,

seed-fern leaves COMMON.c.ccsceccccccscscccsssscsssnscsccns 1.0
Coal, black with white kaolinite and pyrite on cleat
surfaces, bright, bituminous (Secor coal)..csececcsscccccs 1.7

Sandstone, very dark-gray, shaly, hard; contains abun-
dant black, carbonized plant compressions (total thick-
ness unknom)..'.'.'....l..".l.'.'......I.II......C...... 001

Total 43.8

Measured Section 22

NWiNWiNWINE} sec. 24, T. 16 N., R. 17 E., Wagoner County. Measured in cutbank
of stream in pasture south of bridge, by LeRoy A. Hemish. Field notebook
designation TW-5-81-H. (Estimated elevation at top of section, 570 ft.)

Thickness
(ft)
Silt, sandy, brown; contains organic material in upper
part of unit (alluvium)eeeeeeeseeccesceaccasccacnosccaccas 6.0
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KREBS GROUP
Boggy Formation:

Sandstone, light-brown, thin-bedded, very fine-grained,
noncalcareous (Bluejacket SandsStone)ccececessscscccsssosscsa 2.0

Savanna Formation:

Shale, light-gray, weathers tan.....ccccecccccoscsccccsscncce 1.1
Clay-ironstone, Orange=brOWN..scscsscccccscccaccconscsscsscnscse 0.1
Shale, very dark-gray, Siltyeccececcecssecesscscscssscssascane 1.0
Limestone, reddish-brown, hard, fossiliferouSsececcececscsens 0.3
Shale, gray with orange iron-oxide staining in jointS..c.c.. 1.5
Coal, black (Drywo0d)eeeceecacssscsesoscososnsssoscsanacsnse 0.1
Underclay, light-gray (covered to stream bed)eecececscsccess 0.9

Total 13.0

Measured Section 23

NWiNWiNEINE: sec. 32, T. 16 N., R. 17 E., Wagoner County. Measured in highwall
of active strip pit operated by Paulson Construction Company, Inc., by LeRoy A.
Hemish. Field notebook designation TW-1-83-H, (Estimated elevation at top of
section, 560 ft.)

Thickness
(ft)
Sand, light-brown, very fine-grained, well sorted,
silty, unstratifiede.cccsseccesscccococcncanscsssscscccssns 1.2
Clay and sand, dark-red and yellow-brown, compact,
contains minor gravel particleSe.ecceccececcsccccaccnssonse 4.8
Sand, light-pink, medium- to coarse-grained, includes
some very coarse-grained laminae, with large-scale
cross-bedding, unconsolidated..ceeeccerccccscsesrccccconsnss l6.0
Clay, dark-red, plastic, COMpPACt.cceescssoccccccococscccssns 3.5
KREBS GROUP
Boggy Formation:
Shale, medium~-gray, fissile; contains abundant black, car-
bonaceous plant compressions, seed-fern leaves common..... 1.3
Coal, black, minor pyrite deposits on cleat surfaces,
bright, bituminous (Secor c0al)ceeecccssccccosessssccccsasns 1.3
Underclay, dark-gray, silty, hard; contains abundant
black, carbonaceous plant fragments (total thickness
UNKNOWN) s 6o seseesassnsessosssscescacscssscacascnsssscsssess 0.4
Total 28.5

Measﬁred Section 24

NEINEINEL sec. 7, T. 16 N., R. 18 E., Wagoner County. Measured from top of
bluff overlooking the Verdigris River northeast down ravine, by LeRoy A.
Hemish. Field notebook designation TW-16-81-H. (Estimated elevation at top of
section, 622 ft.)
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Thickness
(ft)
KREBS GROUP

Savanna Formation:

Sandstone, buff, fine-grained, noncalcareous, medium- to
thin-bedded, ripple-marked (unnamed sandstone)..ecescecseces 26.0
Shale, medium-gray; weathers gray-brown...cceeececssesesccnes 4.5
Ironstone, reddish~brown tO OraNgE.ceceseevocscsssssssscsses 0.1
Shale, medium-gray; weathers gray-brown; includes scat-
tered reddish-brown to dark-brown clay-ironstone con-
CTELL1OMNSeeesescsoosescsscccasssscccnsssssascsssacnnsasssss 36.0
Shale, very dark-gray to black with brown banding; in-
cludes very thin stringers of brown, well-indurated
S1ltStONCeeeccacsossscovccrvoncscsotsocscssssssoncccsacsonascne 4,0
Coal, black (ROWE).eseeasecacocsscccssccssssoncssasnsasasans 0.7
Underclay, light-gray with orange banding.ccceecsceccsccssses 1.0
Sandstone, light-gray with reddish-brown staining, very
fine-grained, very thin-bedded, shaly in part.ccecescecses 6.0
Shale, Sray-browh...cceccossccsccccssascccscccccsccnsscscnssce 8.3
Shale, black to dark-olive~gray (to water level in

riVet)..-....-..............-........-...-...........-...- 15.0

Total 101.6

Measured Section 25

NWiNEiSWiSW: sec. 2, T. 17 N., R. 12 E., Tulsa County. Measured in west bank
of Coal Creek 20 yd north of concrete dam on the Sunoco-DX tank farm, by
LeRoy A. Hemish. Field notebook designation TW-5-80-H. (Estimated elevation
at top of section,. 665 ft.)

Thickness
(ft)
MARMATON GROUP
Holdenville Formation:
Shale, dark-brown to gray-brownj; includes thin strata of
reddish-brown sandstone at base of unit that forms
narrow ledge; weathered fragments of sandstone litter
underlying slope and conceal upper part of unit below..... 5.5
Shale, dark-brown to black, highly carbonaceous, fissile.... 4.0
Shale, dark—gray.cccccecccsscsscssscssssasacssssscsscsscnccscss 2.0
Limestone, brown-gray to gray; occurs as discontinuous,
rounded and flattened septarian concretiONS.eecescccacssss 0.3
Shale, dark=grayeccecccsccccscsscsesssssssscessessscassscccess 5.6

Coal, black; cleat surfaces coated with reddish-brown

iron oxides; some yellow staining on weathered sur-

facesj scattered fragments of gray, silicified wood

present in upper 6 in. of bed (DawsOn)eeeeeessecesscsscsens 2
Underclay, dark=grayeceesccesesesscacassscccsoscsssescssncsscs 1
Sandstone, light-gray with reddish-brown iron-oxide

staining, fine-grained, bedding disturbed (base of

unit Not exposed).ceceeccsacesseesssssasscssscsscssscnnssas 1.4

Total 22.5
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Measured Section 26

NE}SWiNWESWE sec. 21, T. 17 N., R. 14 E., Tulsa County. Measured in east bluff
of Arkansas River, by LeRoy A. Hemish. Field notebook designation TW-23-80-H.
(Estimated elevation at top of section, 620 ft.)

Thickness
(ft)
MARMATON GROUP
Wewoka Formation:
Sandstone, reddish-brown, ferruginous, thin-bedded,
fine-grained, noncalcareouS..ccececesssesscssscssscsascscsss 10.0
Sandstone, gray-brown, very fine-grained, shaly, weakly
indurated, very thin-bedded, calcareouS.csccscscesccccssas 1.9
Fort Scott Formation:
Shale, black, fissilej; includes small phosphatic nodules
(Little osage Shale)..'........'.........'I.l'....I....... 7.1
Limestone, brownish-gray, fossiliferous, impure, sandy,
irregularly bedded (Blackjack Creek Limestone).eeesesccess 1.0
CABANISS GROUP
Senora Formation:
Shale, black, brittle, fissilej includes abundant irregu-
larly rounded and flattened phosphatic nodules as much
as 4 in., in diameter (Excello Shale)..ccceccesecssssscoscas 0.9
Limestone, dirty-gray, irregularly thin-bedded to
massive, fossiliferous, silty (Breezy Hill Limestone).... 4.5
Limestone, dark-gray, highly shaly, fossiliferous,
weakly indurated, thin-bedded (Breezy Hill Limestone)..... 2.0
Shale, very dark-gray (base covered)...cesecsccccsesnsccansne 2.0
Total 29.4

Note: At this site, the Iron Post coal is absent from
its usual position a few inches below the Breezy
Hill Limestone.

Measured Section 27

SWiSEINWiSW sec. 28, T. 17 N., R. 14 E., Tulsa County. Measured in north
bluff of Snake Creek, by LeRoy A. Hemish, Field notebook designation
TW-22-80-H. (Estimated elevation at top of section, 600 ft.)

Thickness
(ft)
CABANISS GROUP

Senora Formation:
Limestone, brown; dark-gray on freshly broken surfaces;

silty, highly fossiliferous, massive (Breezy Hill
Limestone).l....l.....l.....'........l-...........l.....l. 2.5
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Shale, brown, clayey, calcar@OuUSecscccesesscctsccvsvocscncsne 2.0
Shale, medium-gray to very dark—gray..cecseceeccscsccscccnns 15.0

Limestone, dark-gray, shaly, fossiliferous; weathers
dark-gray-brown; tracks, trails, and burrows abundant..... 0.1
Shale, black, fissile (to water level in Snake Creek)....... l.4
Total 21.0

Note: At this site, the Iron Post coal is absent from
its usual position a few inches below the Breezy
Hill Limestone.

Measured Section 28

NWASEINE} and SWINEINE} sec. 34, T. 17 N., R. 14 E., Tulsa County. Measured in
gully south of curve in blacktop road along abandoned trail, by LeRoy A.
Hemish. Field notebook designation TW-32-80-H. (Estimated elevation at top of
section, 790 ft.)

Thickness
(fr)
MARMATON GROUP
Wewoka Formation:
Sandstone, buff to reddish-brown, medium-grained, non-
calcareous, medium-bedded, flute marks abundant on
soles of beds (total thickness not measured).cceeeescscees 24.0
Shale, gray, weathers tannish-brown, poorly exposed......... 18.0

Sandstone, olive-gray, weathers brown to reddish-brown,

fine-grained, thin- to medium-bedded, noncalcareous,

sedimentary structures formed by scour abundant...cccesce. 7.8
Shale, olive-gray, weathers buff; includes thin stringers

of orange clay-ironstone concretions that weather into

flakes littering the OULCTOP.escsccscesosccssosasascansans 6.2

Fort Scott Formation(?):

Sandstone, brown with black staining on weathered sur-
faces, very fine-grained, shaly, noncalcareous, bedding
highly biotutbated......ll...l.'...........‘l..........'.. 1.5

CABANISS GROUP
Senora Formation:

Shale, black, fissilej contains rounded, black, phosphat-

ic nodules (Excello Shale).esscosssccccccsssscscscosoanans 1.8
Limestone, dark-gray, weathers light-brown, highly

fossiliferous, impure, medium- to thick-bedded in

upper part; becomes thin-bedded and shaly in lower

part, forms prominent ledge around hill (Breezy Hill

LiMEStONne) eeesacccsasccssessossscssssssscssssscossasncscsona 10.4
Shale, olive-gray, fissile, weathers gray-brown with

minor orange banding; includes thin beds of highly

calcareous, very fine-grained sandstone at base of

unit.......--..o...--.............-.-...--a--....--.--...- 23.0
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Shale, dark-gray; includes a few 5-in.-thick septarian
concretions as much as 1 ft in diameter near top of
UNiCessesovseasoseesoscssesascssscsocsssscscscsssensansnssosnassasns 2.3
Shale, dark-gray, fissile; includes scattered silty, dis-
coidal limestone concretions; interbedded with orange,
very thin-bedded siltstone (base of unit covered)...esec.e 7.0

Total 102.0

Measured Section 29

SE}NE}NWiNW: and NWiNWLNELNWE sec. 36, T. 17 N., R. 14 E., Tulsa County.
Measured in ravine on east slope of Conjada Mountains, by LeRoy A. Hemish.
Field notebook designation TW-34-80-H. (Estimated elevation at top of section,
685 ft.) ’

Thickness
(fr)
CABANISS GROUP
Senora Formation:
Sandstone, reddish-brown, ferruginous, fine-grained,
noncalcareous, medium-bedded (total thickness not
measured.....l.....'............l.'...l‘....l.-..........I S.o
Covered interval.ccecesesecssscscscessasssessccsasansscasscas 25.0

Shale, olive—-brown, weathers to thin brown flakes on

outcrop; includes discontinuous zone of clay-ironstone

concretions 2 in. from base Of UNit.ceeecsccccacsceccacsans 5.5
Limestone, dark-gray, weathers brownish-gray, sandy,

highly fossiliferous; trace fossils abundant on sole

of basal bed; wavy-bedded, thin-bedded (McNabb

Limestone).'.......l...Q....‘....'ll.'..'..............'.. 0.5
Shale, tan~brown, calcareousj includes thin stringers of
fossiliferous, impure limeStONE@.csessscssccocerssssssssons 1.9

Limestone, brown, sandy, highly fossiliferous, irregular-
ly bedded to massive in lower part, dense, hard (McNabb

LimeStone)eessscessseccoassossossassassanssssasssssssssnsscss 1.3
Shale, tannish—-brown, calcareous; includes thin stringers

of brown, fossiliferous, silty limeston@.secsccecoscsscsccas 3.2
Limestone, brown, impure, sandy, fossiliferous, massive

to thin-bedded in upper part, hard (McNabb Limestone)..... 1.4

Sandstone, light-gray, very fine-grained, silty, shaly,

very thin-bedded, weakly indurated, noncalcareous,

micaceous, weathers tan; includes some interbedded

SiltStON@aceccsscsncscsecsocsvsoncescscssosncssasncassscsssasnaas 18.0
Sandstone, buff, very fine-grained, noncalcareous, thin-

bedded, well-indurated, shaly locally; includes zone

of ferruginous, sandy concretions at base of uniteseececcess 0.8
Shale, olive-gray, silty, fissile, micaceousj includes

tiny particles of black, carbonaceous material on

stratification surfaces; locally includes large, gray,

shaly, noncalcareous, oblate concretions (base of unit

coveted)..........-..--.---.-.-........................... 30-0

Total 92.6
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Measured Section 30

NWiNELSEiSW: sec. 31, T. 17 N., R. 15 E., Wagoner County. Measured in deeply
eroded gully directly south of east end of guard rail of bridge over Mountain
Creek, south side of U.S. Highway 64, by LeRoy A. Hemish. Field notebook
designation TW-37-80-H. (Estimated elevation at top of section, 660 ft.)

Thickness

(ft)
CABANISS GROUP

Senora Formation:

Shale, medium-gray to olive-brown, silty; includes thin

orange-brown, ferruginous siltstone beds that weather

to resistant flakes on the outcrop; minor amount of

black, carbonized plant material on stratification

surfaces} ironstone concretions in upper part of unit..... 22.0
Coal, black; some reddish-brown iron-oxide staining on

cleat surfaces (Mineral)ieceesecssosssocssssnscssssassancs 1.0
Clay, black to purple-brown; includes some coaly material;

grades into underlying unit.csececcecesccscscsescscannsans 0.1
Underclay, light-gray with orange streaks; abundant

black, carbonized plant material included.cevsecenccceanes o
Shale, medium-gray with orange mottlingesessessececsocscsses 1
Sandstone, light-gray to buff, micaceous, very fine-

grained, thin-bedded; siltstone in part; dark-purplish-

brown, carbonized plant fragments abundant; interval

includes some brownish-gray shale beds interlaminated

with light-gray siltstone in middle part of unit; well-

indurated in lower part of exposure (upper part of

Chelsea SandStone).eeecscsssesssessccscossccsccssascssescasas 26.5
Covered inverval.iccceccececsvssosscscsccscccctccecccnosccnsconssns 10.0

Total 62.0

Measured Section 31

NWiswiswi and SWiNWisW: sec. 31, T. 17 N., R. 15 E., Wagoner County. Measured
in ravine tributary to Mountain Creek in the Conjada Mountains, by LeRoy A.
Hemish. Field notebook designation TW-36-80-H. (Estimated elevation at top of
section, 744 ft.)

Thickness
(fr)
CABANISS GROUP
Senora Formation:
Shale, yellow-brown, highly weatheredeeeeciieecceacccncaceces 1.0
Shale, black, highly carbonaceous; contains small, sphe-
roidal, phosphatic nodulesececcessssccescsccsscesosssescssesns 0.5
Shale, light-gray, weathers yellow-gray with orange
MOttLlingeeeeessasscescecsscsscsscssssnscsscccsnssancsscasanss 6.5
Coal, black, soft, weathered (Croweburg)eceececececccascsces 0.7

Underclay, light-gray with orange mottling and reddish-
brown banding.eeesececccecescessssscnssssssossascsssascssnce 1.1
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Sandstone, buff with reddish-brown, iron-oxide-stained
concretionary beds about 6 in. thick; fine-grained,
noncalcareous, thin-bedded to massive, cross-bedded in
part; in places along outcrop, prominent erosional rem-
nants stand out as massive bloCKS.eeeeecesossscccrcsovennns 14.5

Shale, gray-brown with orange mottling; weathers buff....... 4,7

Limestone, gray-brown, impure, highly fossiliferous;
interval is poorly exposed, but appears to include at
least three massive, dense, resistant beds 4-8 in.
thick, separated by sandy, calcareous shale (McNabb
LimesStone)ssesesseseesososssssesnsasssassssnsencscssnsssas 8.0

Shale, reddish~brown, sandy, poorly exposed.cceccccssscassas 0.8

Shale, dark-gray with orange banding.eccscecssesssscssccccscns 0.2

Coal, black, thins to 0.5 in. laterally (unnamed)..cecececees 0.1

Sandstone, reddish-brown to very dark-gray-brown, thin-
bedded, noncalcareous; includes abundant black, car-
bonized plant fragments on stratification surfaces;
highly carbonaceous.cceecescssssscocscossascsesscosssansans 0.9

Covered interval.ssesescecccssescscsonsssssserssncscsccccsnnne 80.0

Sandstone, light-gray, weathers buff, noncalcareous, very
fine-grained, very thin-bedded, micaceous, interlami-
nated with siltstone; current marks abundant; highly
shaly in part, well-indurated in lower 15 ft (forms
sharp ledge creating waterfall a short distance above
Mountain Creek) (Chelsea SandStOne).ecescsccsccscscscsacss 5

Covered to water level in Mountain CreeK..esseesssesccacncse

vt O
o« o
[ = =]

Total 174.0

Measured Section 32

SWiNW:SWiSE} sec. 31, T. 17 N., R. 15 E., Wagoner County. Measured in road cut
on south side of U.S. Highway 64 about 100 yd west of crest of hill on
highway, by LeRoy A. Hemish. Field notebook designation TW-38-80-H.
(Estimated elevation at top of section, 667 ft.)

Thickness
(ft)
Clay, brown, silty; contains angular reddish-brown sand-
stone boulders, cobbles, and pebbles, as well as
shale fragments (colluvium)ieeecececsccnccncacssscccsaccas 9.0
CABANISS GROUP
Senora Formation:
Shale, olive-brown with orange mottling; includes very
thin, orange, ferruginous siltstone stringers that
weather into flakes on the outcropj carbonized plant
fragments on stratification surfaceS..cecesscccoccsccccces 18.0
Coal, black (Mineral).ececececececscossossescssesarscacscnns 0.9
Sandstone, orange-brown and purple-gray, carbonaceous,
fine-grained, NONCalcareOUSceececesseacssessccasaccncassccnnsae 0.3

Shale, black to dark-purplish-gray, highly carbonaceous;
includes a 0.5-in.-thick bed of coal in upper part of
UNiCeeecascossorccccecesosccacnssossosscsasaasecnssascoacans 0.2
Sandstone, buff, very fine-grained, noncalcareous, thin-

bedded...................---.--.-....-..--....-.--........ 0.4
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Shale, gray-brown, silty; black carbonized plant frag-

ments abundant on stratification planeS..cescscescsccssces 0.5
Siltstone, light-gray and brown, interlaminated with
shale, fissile.......I....'....II..........'...'ll....'.l. 12.7

Sandstone, light-gray and brown with reddish-brown iron-
oxide staining, thin-bedded, noncalcareous, very fine-
grained, well-indurated (base covered) (upper part of
Chelsea SAndStONE)eeeesossesossacanssnsssasccssssosnsssans 5.0

Total 47.0

Measured Section 33

EINELSWE and NWLNWINWASE: sec. 9, T. 17 N., R. 16 E., Wagoner County. Measured
from top of hill in the center of the south one-half of the section, through
abandoned coal mine, to base of gully directly east of the center of the
section, by LeRoy A. Hemish. Field notebook designation TW~27-80-H.
(Estimated elevation at top of section, 750 ft.)

Thickness

(ft)
CABANISS GROUP

Senora Formation:

Sandstone, buff to light-brown, fine-grained, noncal-

careous, thin- to medium-bedded; covered slope above a

topographic bench in middle part of unit indicates pres-

ence of a shale unit; exposed surfaces of sandstone

are characterized by well-defined ripple markSeecescececocsce 20.0
Siltstone, black to reddish-brown, micaceous, ferrugi-

nous, carbonaceous, laminated, weakly indurated.cecscesecsecs 1.5
Shale, dark-gray-brown, fissile, highly silty in upper

PATL escsvoncososssssossosssssscsosscessossesssscssonanasces 15.0
Covered to base of spoil piles around old, abandoned coal

mine; material in spoil piles and poorly exposed out-

crops indicates that at least the lower few feet of

this interval consists of black, fissile, highly car-

bonaceous shale containing black, phosphatic nodules

and reddish-brown and orange septarian concretions with

shrinkage cracks forming a 1 in. by 1l in. checked pat-

tern and containing calcite fillings displaying reddish-

brown and orange liesegang rings; the Weir-Pittsburg

coal bed was mined at this location, but is no longer

exposed.--.......................................-....-... 50.0

KREBS GROUP
Boggy Formation:

Sandstone, reddish-brown, ferruginous, fine-grained,
medium-bedded, nNoncalcareoUScecscescccscescssccsccccoscsanse 10.0
Shale, gray, fissilecceeseccceescsesescscacsascsososcscsccns 1.0
Ironstone, orange and blue-blackeiseececcecceceecestocesccccnns 0.2
Shale, gray, fissilesceeeseseceosccossesnscnscerssnnaccnnnnas 2.3
Covered interval.ceeeescescscescsssescccseccssscccscccscscscsancs 20.0
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Shale, tan; includes small orange to brownish-black clay-
ironstone concretions that weather into small fragments

On the OULCTrOP.seeceecececcsccccsssssssnceccscacconossnsaas 8.0
Sandstone, buff, very fine-grained, thin-bedded, noncal-
careous; outcrop forms small bench on slope of hill.ceoo.s 0.4

Shale, dark-purplish-gray; contains abundant, very thin,

orange to reddish-brown, ferruginous, silty, fissile,

concretionary beds that weather to flakes on the outcrop.. 3.6
Sandstone and shale, interval includes a few poorly

exposed beds of buff to reddish-brown, fine-grained

sandstone about 1-2 ft thick, separated by gray shale

beds. Debris from overlying units largely conceals

this part of the sectioN.ssssecessescsscscscsnccccacccsans 48.0

Total 180.0

Measured Section 34

SE4{SEINEINW} sec. 15, T. 17 N., R. 16 E., Wagoner County. Measured in cutbank
of tributary stream of Fife Creek just northwest of small, abandoned coal pit,
by LeRoy A. Hemish. Field notebook designation TW-18-81-H. (Estimated
elevation at top of section, 550 ft.)

Thickness
(fr)
KREBS GROUP
Boggy Formation:
Shale, black, platy, carbonaceous, weathers brown.cececeseess 1.0
Ironstone, black, weathers brown..eecceceecesscsssscccssscscone 0.1
Shale, black, platy, carbonaecous, weathers brown.ceeeecesss 2.9

Ironstone, black, sparingly fossiliferous, weathers brown;

thickens locally and includes a l-in.-thick bed of

highly fossiliferous black limestone at base of unit

(Inola LimesStone)sesesseseccscscssscssessesascsssssaassaascs 0.3
Shale, black, platy, carbonaceous (to water level in

Cteek)....-.............-...........-....--............... 1.2

Total 5.5

Note: Coal bed not exposed, but longtime local resident
reported thicknesses of 0.8-1.3 ft of coal from
well drilling and old mine workings in the area
(Bluejacket coal).

Measured Section 35

Nwiswiswiswd sec. 25, T. 17 N., R. 16 E., Wagoner County. Measured in cutbank
of Gar Creek about 100 yd downstream from the bridge at the southeast corner of
sec. 26, T. 17 N., R. 16 E., by LeRoy A. Hemish. Field notebook designation
TW~44-80-H., (Estimated elevation at top of section, 557 ft.)
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Thickness
(ft)
KREBS GROUP

Boggy Formation:

Shale, dark-gray with orange banding; includes stringers

of hard, orange, weakly calcareous clay-ironstone con-

cretions near top Of UNit.iiieceeeosocescccnsnsoscsccennsons 4.
Shale, black, streaked with yellow and Orange..eesscecesesee 1
Shale, brown, silty; contains white, powdery, noncalcar-

eous mineral deposits (EYPSUmM?)..eeeescecocsaccnsacacensos 0.2
Limestone, gray-brown to black, impure, shaly, fossilifer-

ous, thin-bedded; includes abundant black, carbonaceous

material (Inola Limestone)eeiecceacseseocscssccsccsvocecanns 1
Shale, medium-gray with orange sStreakS.ceececsceccceccoccccess 0
Coal, black, hard (Bluejacket)eeeceeecsccencosesscosssacanse 0
Underclay, light-gray streaked with Orange.eccecesceccccscsss 0
Shale, light-gray; includes well-indurated layers of

orange, ferruginous, silty concretions (to water level

in Cteek)--.-..-....--.-.......-..................-....... 209

Total 13.0

Measured Section 36

SW}SE{SWENEL sec. 36, T. 17 N., R. 16 E., Wagoner County. Measured in slope of
hill adjacent to tributary stream of Gar Creek, by LeRoy A. Hemish. Field

notebook designation TW-45-80-H. (Estimated elevation at top of section,
580 ft.)
Thickness
(fr)
Covered......................-..................-.....'....- 5-0
KREBS GROUP

Boggy Formation:

Shale, yellow-gray with orange bands, clayey, weathered,

orange in bottom 2 iNeseecccscesccsscserssccccsassncsancas 6.0
Coal, black, soft (Bluejacket).ieessecescssceccoscocsacsocses 0.1
Clay, orange to dark-gray-brownj thin coal stringer

included......'...l..............I............'........... 0.1
Coal, black, shiny, hard (Bluejacket)eeeeeseroecscsccascaane 0.8
Underclay, light-gray with orange bandingj carbonized

plant compressions abundant...ccseeccccccsssesssccacanncns 1.1

Total 13.1

Measured Section 37

SE}SE}SWiNWZ sec. 33, T. 17 N., R. 17 E., Wagoner County. Measured in cutbank
of Strawberry Creek adjacent to old, abandoned strip pit, by LeRoy A. Hemish.
Field notebook designation TW-3-81-H. (Estimated elevation at top of section,
565 ft.)
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Thickness
(ft)
KREBS GROUP
Savanna Formation:
Shale, brown, grading downward to gray-brown, highly
weathered.ceeceseeeessoreroesasscccsccssesassassccconnnnsee 5.0
Ironstone, septarian concretions, reddish=browneeseceeseccees Q.1

Shale, very dark-gray; includes a discontinuous layer of
thin, discoidal ironstone concretions about 1 ft above
base Of UNitececececcscesaaanoansssnsssscsesocacccassccnss 3.9

Ironstone, reddish-brown with rectangular jointing.eccececess 0.1

Shale, black; weathers to small, brittle flakeSe.eeceececasces 1.5

Ironstone, reddish-brown with rectangular jointing..eceeeess 0.1

Shale, black, hard, weathers to small, brittle flakeS.eesoss 0.8

TwnnatrnAana raddichahe=ncmsm o
ARVMTLUIIT Y 1TTUGUISOaTOTUwWLY

with rectangular joimting;
weathers to form irregular, brick-like blocks that pave
the stream bed; includes some septarian concretions;

very sparingly fossiliferous...cesesecesccscsccscscncnanse 0.2
Shale, black, brittle, SiltYeeeeeescesssacasssssecssccaccssa 4.8
Total 16.5

Note: Strata were excavated 1.5 ft below the base of
the dry stream bed without encountering the base
of the black shale unit. Drywood coal was mined
at this location; thickness of bed unknown.

Measured Section 38

NEiNWLSEZ{NEL sec. 9, T. 17 N., R. 18 E., Wagoner County. Measured on southwest
side of cut for Missouri Pacific Railroad, directly west of U.S. Highway 69,
by LeRoy A. Hemish. Field notebook designation TW-13-81-H. (Estimated
elevation at top of section, 588 ft.)

Thickness
(ft)
KREBS GROUP

Savanna Formation:
Shale, orange-brown, highly weathered; contains weathered
clay-ironstone conCretionS..seecssscscescssscssscncncncnsse 2.0
Limestone, medium-gray, weathers buff; thin-bedded and
shaly in upper part, massive in lower partj fossilifer-
ous, horn corals abundant (Spaniard Limestone)...eeceeccees 3.1

McAlester Formation:

Siltstone, orange with light-gray-brown bands, clayey,

ferruginous, carbonaCEOUS..cseceecessesossacssssscaccnnncs 0.2
Coal, black, weathered (Spaniard)...cceeeecsccecscecccsscscces 0.1
Underclay, very light-gray with pink and orange streaks,

highly S1lty.eceeeeceesececsersrssesoscosssescssacscansonns 1.2

Sandstone, buff to dark-brown, micaceous, very fine-
grained, ferruginous in part, thin-bedded; contains
black, carbonaceous plant fragmentSeecececccecsccccscncosass 1.3
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Shale, brownish-gray, silty, micaceous; contains abundant
flecks of black, carbonaceous plant material.ececesesescace 3.4

Total 11.3

Measured Section 39

SWiSWiSWiNWE sec. 27, T. 17 N., R. 18 E., Wagoner County. Measured in cutbank
of stream directly east from bridge, by LeRoy A. Hemish. Field notebook
designation IW-14-81-H. (Estimated elevation at top of section, 553 ft.)

Thickness
(fr)
Clay, orange-brown, silty gravelly (alluvium)eeeseeooveossas 3.0
KREBS GROUP
Savanna Formation:
Shale, gray, weathers brownj; black, carbonaceous material
abundant on stratification surfac@S..cscecccccccsssscccess 3.5
Shale, black; includes dark-reddish-brown clay~ironstone
concretions......I’..'...I..........'.Q....'l..'..'...Q.I. 2.2

Ironstone, reddish-brown, black on freshly broken sur-
faces, fossiliferous; occurs in lensing masses (Doneley
LimeStONe)cesescvosasssasscssssesscscsssasssccasssssacssse 0.3

Coal, black (ROWE).cseceeccovsoossossescsorsessssnsssoscscansas 0.1

Underclay, light-gray with orange streaks.....ceccecencecans 1.7

Sandstone, buff, weathers dark-brown, very fine-grained,
thin-bedded; fossil tracks and trails abundant on
stratification surfaces (to water level in creek).scecasss 1.0

Total 11.8

Measured Section 40

SWANELSEINWE sec. 33, T. 17 N., R. 18 E., Wagoner County. Measured in old,
abandoned strip mine, by LeRoy A. Hemish. Field notebook designation
TW-15-81-H. (Estimated elevation at top of section, 530 ft.)

Thickness

(ft)
Silt, brown (alluvium)escesecsscscroccescssscsccaccscncsanss 3.0
Gravel, orange-brown, silty and clayey (alluvium).c.ecceeecse 6.0
KREBS GROUP
Savanna Formation:
shale’ black’ btittle..Q."......'.....-.................... 3.0
Coal, black, hard (Rowe).........'...............‘........I. 0.7
Underclay, light-gray to medium=grayececeecscesesscscescsnss 1.0

Total 13.7
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Measured Section 41

SWiSWLNE{NW: sec. 11, T. 18 N., R. 12 E., Tulsa County. Measured in road cut
on west side of U.S. Highway 75 directly south of 171lst Street exit ramp, by
LeRoy A. Hemish. Field notebook designation TW-9-80-H. (Estimated elevation
at top of section, 838 ft.)

Thickness
(ftr)
SKIATOOK GROUP

Coffeyville Formation:

Sandstone, pale-yellowish-orange with dark~reddish-brown
iron-oxide staining, fine-grained, noncalcareous, well-
indurated; tracks, trails, and burrow features abundant
on stratification SUrfaceS.seecscsscssssssscsssssscencscsce 3.0

Shale, pale-yellowish-brown with dark-yellowish-orange
mottling, partly oxidized; feels "soapyeeeeeececsnceccoes 1.2

Sandstone, A4S AbOVe.sssccscesssssscsssssassssssssnccsssocsss 0.8

Shale, aS abOVe.cceeccecacoesasccssssscsesssncssssccssansans 1.8

Sandstone, as AbOVe.cececcececcecccasesccssssccaascsssscscscsssce 0.4

Shale, 23S abOVR.seesssccsccossssscssscsoossssasnsassasassccnnssene 0.8

Shale, grayish-black to black, fissilej includes small
spheroidal, phosphatic nodules in lower part of unit...... 10.0

Shale, grayish-black with olive-brown staining on strati-
fication surfaces, clayey; lacks fissile weathering
characteristics of overlying uUnit.cecececcccssenccccocccns 1.3

Limestone, light-grayj occurs as discoidal concretionS..e... 0.1

Shale, as abOVE.issesssecenceosssoscescnssssssancassosscacnsas 2.8

Limestone, gray; occurs as oblate concretions, some con-
taining pelecypod fOSSilS..ssccscvcceansscsossccscosssasssocns 0.

Shale, dark=grayececcccecsscescssccccaccccosossosnancsossssas 6

Checkerboard Formation:
Limestone, pale-yellowish-brown, very fossiliferous,
marine shells and crinoid columnals abundant, dense,
massive, weathers moderate-brown (Checkerboard
Limestone)..'...‘.‘..Q.Q‘.l.....l....'..'.O_.............lh 3.2

Seminole Formation:

Shale, dark-gray with dark-reddish-brown iron-oxide

deposits on stratification surfaceSe.e.ccecesscsscosssncconas 3.0
Shale, black, carbonaceous; separated from overlying
unit by a thin iron-oxide layer...eeceesecececsscsscocsccas 0.3

Shale, black, very carbonaceous; forms bench on outcrop;

coaly shale in part; includes thin stringers of pure

coal <1 in. thick (Checkerboard coal interval).ecceceeeceoan 0.
Underclay, light=gray.ceceeesescsccccscsnsscsscsonccscosscsncsse 1
Shale, light-brownish-gray with dark-reddish~brown iron-

oxide stains, silty; interstratified with thin layers

of siltstone and very fine-grained sandstone; base of

UNIL COVEred.ceeececeseccsccsasssccosaosnssscscesssscassesne 12,7

Total 50.0
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Measured Section 42

SWiNWiNWESWE sec. 30, T. 18 N., R. 13 E., Tulsa County. Measured in west wall
of excavation on bluff overlooking Arkansas River flood plain, by LeRoy A.
Hemish. Field notebook designation TW-2-80-H. (Estimated elevation at top of
section, 665 ft.)

Thickness
(fr)
MARMATON GROUP

Holdenville Formation:

Sandstone, light-brown to buff, micaceous, noncalcareous,
fine-grained, medium-bedded in upper 5 ft; thin-bedded
in lower part, with cross-bedded channel-fillings
occurring locally; includes some shaly, silty, and
coaly layers near base of UNiteeceeeecececcscacanaconrcnnes 14.0
Coal, black with yellow and reddish-brown staining on
cleat surfaces; includes a 3-in.-thick, black, carbona-

ceous shale parting 8 in. from top of unit (Jenks).esecsess 1.7
Underclay, medium-gray with reddish-brown staining;

grades downward into underlying clay-shale unit.eeecceseccss 4.3
Shale, dark-gray; contains scattered reddish-brown, silty

clay~ironstone coOnCretioNSecesccscsscecscssscocssocnsasnns 2.9

Sandstone, light-orange-brown, very fine-grained, non-

calcareous, well-indurated; thickness variable along

the outcrop, laminated; locally fills channels cut

into underlying shale uUNiC.cecececrocssecescccscscnsscncns 5.0
Shale, dark-gray, noncalcareous; includes some light-

gray, interbedded siltstones and sandstones, as well

as numerous l=-in.-thick discoidal and stratiform,

reddish-brown clay-ironstone concretions (total thick-

ness NOt exXpP0Sed)eececssescssosscossossscsccscssancsscasass 16.1

Total 44.0

Measured Section 43

NE}SE}SE4SWS sec. 30, T. 18 N., R. 13 E., Tulsa County. Measured in east-
facing bluff above flood plain of Polecat Creek, by LeRoy A. Hemish. Field

notebook designation TW-8-80-H. (Estimated elevation at top of section,
740 ft.)
Thickness
(ft)

MARMATON GROUP
Holdenville Formation:

Sandstone, reddish-brown, ferruginous, fine-grained,

medium-beddedl ® 0 00 00O P 00O S 0 0C0 SN S0 0SSN0 EESELSESOBEGEOEODNPINCOEOSEDSPOTSS 2.8
Sandstone, buff, very fine-grained, silty and shaly,
thin-bedded ® S 8 9 00 5 8GO0 G000 0SS0 EN 000NN 0EELEOLENOSSOSONOSPOCCES 1 - 2

Shale, light-gray-brown, silty; includes alternating

beds of very fine-grained buff, silty sandstone;

poorly exposedeccecesesecosscesscascoccasansssescsscssannas 23.
Shale, medium—gray, weathers brownecessessescesssscccssccoes 5
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Shale, dark-brown to black, fissilej includes abundant
black, carbonized plant compressions on stratification
surfaces as well as small, black, phosphatic nodules...... 3.5

Coal, black, hard (JenksS).eeeeccessveosveosassccosossossssoas 1.0

Clay, purple~brown..ccccceccseossocsccecoessccovosscsoscscccnse 0.3

Coal, black, hard (Jenks).eeeseessssccesoscossacsssccssascas 0.9

Underclay, dark-gray with yellow streaks; abundant fossil
plant fragments on stratification surfaceS..eeceececsseces 2.0

Sandstone, buff with reddish—-brown iron-oxide staining,
fine-grained, bioturbated; contains fossil plant molds
and some fossil marine animals; includes silty, shaly
beds locally; forms ledge in bluff.ceecececccecccccccansecs 3.3

Shale, light-gray-brown..c.eecececscccscessosssscessccsssssssse 8.0

Shale, light-gray~brown; includes beds of sandstone and
siltstone; interval is mostly covered by debris from
overlying bedSeeeccccecssascssescccscoccssasssoncssasasass 70.0

Total 121.0

Measured Section 44

NWiNELSWISE: sec. 23, T. 18 N., R. 14 E., Tulsa County. Measured in cutbank of
stream, by LeRoy A. Hemish. Field notebook designation TW-26-80-H. (Estimated
elevation at top of section, 675 ft.)

Thickness
(ft)
Clay, orange, silty (alluvium)..eceeececcccsescecocnsascncnca 6.0
CABANISS GROUP
Senora Formation:

Shale, buff, heavily weathered.cccceeccoeccccsscssssccacssee 1.8
Limestone, gray-brown, purplish-pink and brown on weath-

ered surfaces; impure, sandy and silty; fossiliferous,

with numerous brachiopod shells; irregularly bedded;

forms floor of creek for short distance along outcrop

(Breezy Hill Limestone)eeccecececcseeccecscanscocssccasnans 1.5
Sandstone, buff, highly calcareous, micaceous, very fine-

grained, shaly, thin-bedded.ciceccessccceeacencesssccnsceas 0.5
Siltstone, buff, shaly, highly calcareous, thin-bedded...... 1.0
Shale, dark-gray, calcareous; includes some thin, well-

indurated, shaly limestone bedS..cccecsscesccocsscccccccce 1.0
Shale, light-orange-brown, calcareous, weathered.s.seeeesoss 2.0
Sandstone, orange-brown, noncalcareous, very fine-grained,

micaceous, thin-bedded..seeececccsscoesrescccccccsssscsccsnss 0.1
Shale, gray, highly silty, noncalcareous, weathers tan-

NiSh=broWN.eeeesssssssscsscsvresssrescsscscccsssssscsscsesnas 3.0

Limestone, dark-gray and purplish-pink, highly silty,

highly fossiliferous, irregularly thin-bedded; crops

out in creek bedecsscscssescocsssssscccccccscccccccasccnces 0.3
Shale, dark-gray, calcareous, SilCy..ccececccccsscccccccncccns 0.1
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Shale, gray with orange banding, noncalcareous, mica-
ceous, silty; includes brown, carbonized plant frag-
ments (base of unit not exposed)eccececcccecssasassscscnsns 2.0

Total 19.3
Note: At this site, the Iron Post coal is absent from

its usual position a few inches below the Breezy
Hill Limestone.

Measured Section 45

SE}SE}SELSW: sec. 1, T. 18 N., R. 15 E., Wagoner County. Measured in road
ditch from top of hill to bottom of valley, by LeRoy A. Hemish. Field notebook
designation TW-21-80-H. (Estimated elevation at top of section, 740 ft.)

Thickness
(fr)
CABANISS GROUP

Senora Formation:

Sandstone, red to dark-reddish-brown, fine- to medium-

grained, ferruginous, noncalcareous, cross-bedded

(Chelsea SANdSEONE)cesvecesescrsecvsscscsossasscsenasnassane 15.0
Shale, light-gray to tan with orange mottling; abundant

brown and black, carbonized plant fragments on strati-

fication SUTfaCeSceessscccccsccsosocssssscccssscssnscscnsse 11.0
Shale, black, carbonaceous, fissile.ec.eeeescoeseccssccccecss 5.0
Shale, light~gray with orange mottling, clayey; carbon-

jzed plant fragments on stratification surfaces...ceecee.. 8.5
Ironstone, orange-brown to black, calcareous, fissile....... 0.2
Shale, gray with orange mottlingecceececececssceacsscncsosscs 6.3
Ironstone, purplish-red to dark-gray, banded, calcareous

in part, sparingly fossiliferous.cecescececncconscoccnencs 0.2
Shale, Medium—graye.cesscccesccacostocscscscsssscscsssssascssssa 5.2
Limestone, tannish-gray with dark-pink mottling, hard,

massive, silty, fossiliferous (Tiawah Limestone)eeeecsssss 1.5
Shale, blue=grayececccccccccsscsassncncsccssccscccccasassscnse 0.5
Shale, blaCKeesececccccsosocvscacsseasstscecccosncsscssacccncas 0.2
Shale, light-gray, clayeyesceecseoscccecccceccccocnscssossncncs 0.1
Coal, black, soft (unnamed)...cceesececosceccececcsnsacccacs 0.1
Underclay, light-gray, smooth, carbonized plant fragments

includedeseeesescssecssosscscsccsssssscssoscsncasosssessoncns 0.4
Sandstone, tannish-gray with reddish-brown mottling;

abundant black, carbonized plant fragments on strati-

fication surfaces, very thin-bedded, silty and clayey..... 1.8
Limestone, dark-gray, weathers light-brown-gray, massive,
fossiliferous (Tiawah LimeStone)eececceccscscsssvsscasccscss 1.4

Shale, olive-gray and orange with reddish-brown and

black staining on fracture surfaces, fissilej includes

bed of rectangular clay-ironstone concretions about 4~

6 in. long, 3 in. wide, and 1-2 in. thick in middle of

UNiCeocrosaacancesssacnsosscsscosscsocssscetassscasscncsesnse 2.6
Clay-ironstone, orange with purple-red and black interior

on freshly broken surfaces; rectangular jointing gives

concretions a brick-like appearanCe.cccceccccescccscccsccss 0.2
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Shale, black, fissilej; includes reddish-brown, ferrugi-
nous, clayey, siltstone StZingerSecececcecesssscccscccscccssss 2.5
Shale, black, fissile; includes a few small, rounded,

phosphatic nodules; characterized by rectangular joints... 2.4
Coal, black, soft, weathered (Tebo)..cseessescscscscscasenns 0.4
Underclay, light-gray with yellow and orange mottling;

black, carbonized plant fragments abundant.c...ceeeeseecee 2.0
Shale, green-gray (to covered area at base of hill)......... 2.8

Total 70.3

Measured Section 46

SW}SWISE:SEL sec. 7, T. 18 N., R. 15 E., Wagoner County. Measured in eroded
road ditch directly southeast of Knight Industries plant, by LeRoy A. Hemish.

l‘leld notebook des:.gnauon TW=-10-80-H. u:.sr.lmaceu el.evatlon at COp of secr.lon,
750 ft.)

Thickness
(ft)
CABANTSS GROUP
Senora Formation:
Shale, brown, highly oxidized (poorly exposed)eceecesscssces 1.0
Covered intervalicececassesccesossascaccccsccssccccsssscncns 4.0
Limestone, brown, silty, highly fossiliferous, massive
(base well exposed, but total thickness uncertain)
(Breezy Hill Limestone)eeecsacscsososessssssonsscsscccanse 1.5
Shale, orange-brown, highly oxidized (Kinnison Shale)....... 0.8

Sandstone, reddish-brown, ferruginous, very highly

calcareous, irregularly thin-bedded; contains fossil

marine faunaj grades into underlying unit...cecececcesccecss 0.7
Sandstone, reddish-brown, ferruginous, calcareous; con-

tains black, carbonized plant compressions; thin-

bedded; includes thin layers of shale..ccceececceccnccnsns 3.4
Limestone, dark-gray-brown, impure, fossiliferous; highly
Sandy and Silty; mat‘ine fauna abundant.cececevcecerocososne 005

Sandstone, reddish-brown with gray streaks, shaly, thin-
bedded, ferruginous, micaceous; black, carbonized plant
fragments abundant (base of unit not exposed) (Lagonda
SandStONE)eseeececssssssacssosassssssssssnnssscssncccncnnsse 10.0

Total 21.9
Note: At this site, the Iron Post coal is absent from
its usual position below the Breezy Hill Limestone

and Kinnison Shale. The top of the Lagonda zone
extends to the base of the Kinnison Shale.

Measured Section 47

NE#SEiNWiSE} sec. 29, T. 18 N., R. 15 E., Wagoner County. Measured in cutbank
of stream, by LeRoy A. Hemish. Field notebook designation TW-20-80-H.
(Estimated elevation at top of section, 650 ft,)
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Thickness
(ft)

Silt, dark-brown, organic (topsoil developed on alluvium)... 2.0
CABANISS GROUP
Senora Formation:

Shale, light-brown, highly weathered; includes thin,

reddish-brown stringers of clay-ironston@.cececececsecscasss 2.5
Coal, black, weathered (Mineral).sicecessesccccceosacsassanss 0.4
Clay, purplish-brown..c.eecceeccceccscscsssccscscscssasccsscnns 0.1
Coal, black, weathered (Mineral)..ceeeesseascesssacccasennas 0.2
Shale, very dark-gray with reddish-brown staining, car-

bonaceous; includes black, carbonized plant fragments

on stratification sSuUrfaceS.cccecescscesrsesessnccncrsancss 1.3
Coal, black, weathered (Mineral)...eceeacececacaccacacoscases 0.8
Underclay, light-gray with orange bandSe..ccescesscscccccsccs 0.7
Shale, medium-gray with reddish-brown. iron-oxide stain-

ing, silty (base of unit covered).sescicscccsosscssasannss 1.5

Total 9.5

Measured Section 48

NWiNELSWiSEL sec. 29, T. 18 N., R. 15 E., Wagoner County. Measured in cutbank
of stream, by LeRoy A, Hemish. Field notebook designation TW-19-81-H.
(Estimated elevation at top of section, 658 ft.)

Thickness
(fr)
Clay, dark-brown, silty, organic (topsoil developed on
alluvium)...............-................................. 2.0
Clay, gray-brown, silty (alluvium)...eeseeceescascacsscnases 3.0
CABANISS GROUP
Senora Formation:
Shale, olive-gray, weathers brown, silty; includes black,
carbonized plant compressions on stratification sur-
faces} also includes small reddish-brown clay-ironstone
CONCTELIiONSeeseosacacsssscccscascccssasonsssoscscsasacnans 6.0
Coal, black, weathered; includes a very thin clay parting
(Mineral)‘.‘.I.l..................II.I...I...............I 0.4

Shale, very dark-gray, carbonaceous; includes some well-
preserved fossil leaf impressions on stratification
surfaces; in part stained orange by iron oxideSesescccscss 0.

Coal, black, impure, flaky in part (Mineral)..cceeeeeesscaes 0

Underclay, gray with reddish-brown iron-oxide staining;
contains black, carbonized plant fragmentS.ececeececccsscces 1.1

Sandstone, medium-gray, weathering light-yellow-brown,
very fine-grained, thin-bedded, noncalcareous; includes
abundant well-preserved, black, carbonized plant frag-
ments on stratification surfaces (base of unit covered)... 1.5

Total 15.3
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Measured Section 49

SWiSWiNWiNW; sec. 18, T. 18 N., R. 16 E., Wagoner County. Measured in east
bank of Coal Creek, by LeRoy A. Hemish. Field notebook designation TW-17-80-H.
(Estimated elevation at top of sectionm, 613 ft.)

Thickness
(fe)
Silt, dark-gray-brown, organic (soil zone)eeeseccccsscccsces 1.2
Silt, sandy, light-brown; contains scattered small frag-
ments of coal (alluvium).eeeeesecectececsceoasoccsccannans 2.5
Gravel, light-reddish-brown, clayey; contains coal and
black shale fragments (alluvium).ceeeesececccssccascoscnscs 2.0
CABANISS GROUP
Senora Formation:
Shale, black, brittle, fissilej; contains small rounded
phosphatic NoduleS.ceeececessccssscssacsosssccsascsnsssscnas 0.8
Coal, black; stained yellow and reddish-brown on weath-
ered surfaces (lower split of Weir-Pittsburg coal)e.eeee.. 0.4
KREBS GROUP

Boggy Formation:

Underclay, medium-gray with yellow staining on weathered
SUrfaceSeececstcecncoccsscconcssccscesscnsanncccssacccsosns 0.8
Shale, light-gray with orange mottling; contains clayey,
soft, ferruginous cONCretionS.sceescssscccesscccssoccesacs 3.0
Siltstone, reddish-brown, shaly, ferruginouS..ccecscesecccssss 0.2
Siltstone, light-gray with reddish-brown mottling, shaly.... 2.1

Total 13.0

Measured Section 50

NE{NWINWLSWE sec. 18, T. 18 N., R. 16 E., Wagoner County. Measured in cutbank
of tributary of Coal Creek where stream flows through small abandoned mine, by
LeRoy A. Hemish. Field notebook designation TW-19-80-H. (Estimated elevation
at top of section, 614 ft.)

Thickness
(fr)
Silt, brownish-gray; includes shaly gravel at base of
unit (Qlluvium)ecesececescsesesascasccsscsacncoonnccasases 4.0

CABANISS GROUP
Senora Formation:

Shale, black with reddish-brown staining on exposed

surfaces, fissile, brittle, highly carbonaceouS.ecececececsss 2.5
Coal, black with reddish-~brown and yellow staining on

cleat surfaces (upper split of Weir-Pittsburg coal)e...... 0.8



80 Appendix 2

Shale, black, coaly; includes hard coal stringers as

much as 1 in. thicKeeceeeeoosassarsosccosscnsssssscscsacscccs 0.5
Shale, black, hard; includes rounded phosphatic nodules;

rectangular jointing; locally coated with white and

yellow, noncalcareous mineral precipitates.essceceecsssesss 1.2
Coal, black with orange, white and yellow mineral precip-

itates on exposed surfaces (lower split of Weir-

Pittsburg C0al)eceeeescssossccsccssossccsoscascsscnnsnsnns 0.4

KREBS GROUP

Boggy Formation:

Underclay, gray with orange and reddish-brown staining...... 0.8

Shale, light-gray with reddish-brown and yellow staining,
silty; base of unit covered by water in creek.eiscecsscecce 2.8
Total 13.0

Measured Section 51

NINE}NW} sec. 19, T. 18 N., R. 16 E., and WiSW} sec. 18, T. 18 N., R. 16 E.,
Wagoner County. Measured from top of prominent ridge northwest to north-east-
flowing tributary stream of Coal Creek, by LeRoy A. Hemish. Field notebook
designation TW-6-81-H and TW-18-80-H (combined). (Estimated elevation at top
of section, 772 ft.)

Thickness
(fr)
CABANISS GROUP
Senora Formation:
Sandstone, reddish-brown, ferruginous, fine-grained, mica-
ceous, cross-bedded; base covered (Chelsea Sandstone)..... 12,0
Covered intervaliceeecesesacssccacccscsssscsccasnssssscnsonse 40,0
Limestone, reddish-brown to purplish-brown, highly ferru-
ginous, oolitic; caps small knoll just south of east-
west fence line along north edge of section (Tiawah).cesee 0.8
Shale, gray-brown; includes two layers of 2-in.-thick
clay-ironstone CONCretioNSecsecessssscccosccncansscnannsens 20.0
Sandstone, light-brown, very fine-grained, micaceous,
noncalcareous; grades downward into silty shale..ccecscesss 5.2
Shale, light-gray-brown with some gray to very dark-gray
beds; lower part of unit poorly exposedesecececescssssccess 64.0

Shale, medium- to dark-gray, light-brown where weathered;

forms floor of creek over a distance of 0.2 mi south

from underlying limestone ledg@icececcvaccnssocssanacnnnns 18.0
Limestone, very dark-gray to black; includes reddish-

brown, iron-oxide-stained, egg-sized concretions; shaly

in partj clay ironstone laterally along the outcrop;

Spatingly fOSSiliferous.............-.-....-.........-.... 0.2
Limestone, light-tannish-gray, hard; displays excellent
cone-in~cone structure} NOt CONLiNUOUSeeccssscscsesssccccs 0.2

Clay-ironstone, orange with dark-gray interior on freshly
broken surfaces; calcareous in part; sparingly fossilif-
erous} rectangular jointing; outcrop in floor of creek
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has the appearance of a brick-paved road.cecececeececcsccsse 0.2
Shale, black with reddish-brown, silty beds, weakly cal=-
careous; locally includes a l-in.-thick bed of reddish-

brown limestone about 1 in. below top Of UNit.sececceccnes 2.4
Shale, black, fissile; includes a few rounded, phosphatic

nodules; rectangular JOINtIiNZecseseseseccsccccescocanansans 2.0
Coal, black, stained yellow on exposed surfaces (upper

split of Weir-Pittsburg c0al)eecccessessssencossccscsancoas 0.8
Shale, black, COaly.ceseecoceccccscoonsoncessoosssssnsnsonncea 0.5
Shale, black, brittle, fissile; includes small, black,

phosphatic nodules; rectangular jOinting..eecececscsccacecss 0.9
Coal, black; stained yellow on exposed surfaces (lower

split of Weir-Pittsburg coal).eeesescceccrcavcssosccaccnns 0.4

KREBS GROUP

Boggy Formation:

Underclay, light-gray, stained yelloweseecesesoecaccscacnosns 1.0
Shale, light-gray with light-brown mottling (to water
level in creek)'.......................................... 1.0

Total 169.6

Measured Section 52

NWiSW} sec. 31, T. 18 N., R. 16 E., Wagoner County. Measured along southeast-
flowing tributary of Fife Creek in north part of the NWiSWi, by LeRoy A.
Hemish. Field notebook designation TW-25-80-H. (Estimated elevation at top of
section, 645 ft.)

Thickness

(ft)
CABANISS GROUP

Senora Formation:

Shale, gray-—brown.ceecscscccecsccscccssssasassossscsnsosssnns 2.0
Coal, black, soft (uUnnamed).eeevessccscoscccccscsesassoscasss 0.2
Underclay, light-gray.ccecccececcsceessessscassrsccssssssases 0.5
Siltstone, buff and reddish-brown, sandy, weakly indurated;

includes abundant black, carbonized plant fragmentS.eee... 0.8
Shale, gray-brown, silty; includes carbonized plant
fragments..l...'l.............'OI.......'................. 0-5

Limestone, brown and orange-brown; dark-gray on freshly
broken surfaces; silty, fossiliferous; includes a 2~-in.-
thick, shaly limestone bed locally (Tiawah Limestone)..... 0.7

Shale, MEdiUM—Bray.secececsccocccscsssosscsaccansasssnncossas 4.0

Shale, black, fisSileececeanscesasoescscansesssosscosscsasoocs 1.2

Limestone, black, highly shaly, fossiliferouSe.ecsecececcecses 0.2

Shale, black, fissile, highly carbonaceous..ceccccccccccscse 0.6

Shale, gray and reddish-brown; includes abundant carbon-

ized fossil plant fragmentsS..cceceesscecssssccacsncssesccnss 0.3
Limestone, light-tannish-gray, fossiliferous (Tiawah
Limestone)......................I....l..............'..... 0.4

Shale, olive-gray; includes abundant reddish-brown, cal-
careous ironstone CONCretionS...cseccesssccssessccsnccccces 0.9
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Ironstone, reddish-brown and purplish-black; limestone
in part, fossiliferous; weathers to rounded blocks

about 4=6 inN. ACTOSSesssscsvescscacssssccossessssssansssscs 0.2
Shale, olive-gray; includes numerous orange, discoidal

and oblate clay-ironstone concretionSeececescscescnscsscscsece 3.0
Shale, blacke.cesececcesscsstoscssrsscssssccscncccscnsscosasss 1.0

Ironstone, reddish-brown with black interior on freshly
broken surfaces; occurs as flattened discoidal concre-

tions as much as 1 ft in diameter.cscesecesccccscenscscsss 0.2
Shale, black, fissile; includes some very thin beds of
olive-gray to reddish-brown, ferruginous siltston€..ec.ee.. 2.0

Shale, black, brittle, platy; includes small, rounded,

black, phosphatic nodulesj characterized by large

rectangular jOINCS.ccececcecesssseacsscscersscnsocnsasscesnns 2
Shale, very dark-gray, SOfteccecceccescasccescccscsscsccccace 0
Coal, black (Tebo)eeseeeeoossccaccscssoccssossossosascasanssase 0
Shale, black and reddish-purple, fissile, coalye.eccecccceese 0
Limestone, black to very dark-gray, weathers gray-brownj;

occurs only locallyceeeseecosscnsasoceecscacssccssssnscscs 0.2
Underclay, light-greenish-gray with orange mottlingeescecsss 1.0
Shale, medium—gray, Siltyeeecececscscsessccencecccconccncncs 1.3

Total 25.0

Note: This section was measured along a series of normal
faults upthrown to the north. Sequences of beds
thus occur repetitiously, giving the impression
of several beds of coal occurring at successively
higher elevations in the upstream direction.

Measured Section 53

NE}NWNE}SWE sec. 31, T. 18 N., R. 16 E., Wagoner County. Measured in cutbank
of Fife Creek about 10 ft north from east-west fence line that bisects the
section, by LeRoy A. Hemish. Field notebook designation TW-2-81-H. (Estimated
elevation at top of section, 643 ft.)

Thickness
(ft)
Silt, dark-gray-brown; contains organic matter (topsoil).... 2.5
Silty, clayey, sandy, light-gray-brown mottled with
reddish-btown iron Oxides (alluvium).........-..-.....-... 3.0
Gravel, reddish-brown mottled gray-brown, highly impure,
silty; includes angular, cobble-sized fragments of
reddish~brown sandstone and assorted clasts of brown
petrified wood...............CI......'....l............... 3.0
CABANISS GROUP
Senora Formation:
Coal, black (Tebo)...l...........I.l.......'ll.ll.l.l.l..... 0.5
Underclay, gray with reddish-orange iron-oxide staining
on stratification surfaces and joints; includes black,
carbonized plant cOMPressioNS.eeeeeccsccscescasccoscoacssns 1.5
Covered to water level in Fife Creek.ceceescesscccccccccscens 1.0

Total 11.5
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Measured Section 54

SW%SW4 and NWZNEZSW} sec. 31, T. 18 N., R. 16 E., Wagoner County. Measured
from top of hill in road ditch in a north and northeasterly direction, then
along Fife Creek to juncture of south-flowing tributary stream, by LeRoy A.
Hemish. Field notebook designation TW-24-80-H. (Estimated elevation at top of
section, 726 ft.)

Thickness
(fr)
CABANISS GROUP
Senora Formation:
Sandstone, reddish-brown, ferruginous, fine-grained, non-
calcareous, thin-bedded (Chelsea SandsStone).sceeccecssceccess 17.0
Covered, probably shalesseessecssssssssccssococcscocncacsanns 3.0
Sandstone, very dark-gray to black, highly carbonaceous,
laminated, very fine-grained, micaceous, Silty.eeeseeseaces 0.7
Sandstone, buff, micaceous, fine-grained, noncalcareous,
thin-bedded, cross-bedded in part; locally conglomeratic.. 19.5

Shale, dark-gray; contains black, carbonized plant frag-

ments; includes very thin beds of ferruginous, reddish-

brown siltstone; weathers gray-brown with orange streaks.. 10.5
Sandstone, reddish-brown, ferruginous, noncalcareous,

medium-grained; conglomeratic in bottom 2 in., with

abundant clay-ironstone pebbleScccccececcccscscssscsnssccns 0.5
Covered interval, with intermittent poor exposures of
gtay shale..............-.......................-......-.. 23.0

Shale, gray-brown, weathered (exposed in creek bank below

3 ft of gravelly, clayey alluvium)iceeeesseseascssscranans 0.8
Coal, black, soft, weathered (unnamed)..ceeececccccacseccana 0.1
Underclay, light—yellow—gray.scceccecescscccceccccssssssssans 0.1
Siltstone, light-gray—brown with orange and purple-brown

streaks, unbedded, noncalcareous} includes abundant

carbonized plant fragmentsS..cceccececcssccccccssccncccscnasne 1.6
Limestone, dark-gray with reddish-brown staining, fossil-

iferous, very hard; forms resistant ledge in creek bed

(Tiawah Limestone@).ececsecessscoccoscscsascsssssccacconsas 0.4
Covered INterval.seesecsccessscsssscsssassssseasssnrsoncsnsss 3.0
Limestone, dark-gray with reddish-brown staining; highly

ferruginous and silty in upper part; highly fossilif-

erous; weathered surface has hackly appearance due to

abundance of broken fossil shells (Tiawah Limestone)...... 0.6
Shale, gray with orange banding.c.ceceeoeescccccscoscossencse 2.0
Covered interval.ceececcecececccsceccsccccccnsnssnsssassnane 7.2
Shale, black, brittle; includes small, rounded phosphatic

NOdUleS.ceecessescccassssscscsscsessscssosssccsonssssccssnsoes 2.0
Shale, very dark-gray, SOft..ceecesccscccsscssccoscccsccoans 0.8
Coal, black; includes very hard, dark-gray pods of silty

pyrite; well-preserved, silicified tree stumps and

other pieces of petrified wood abundant in association

with the coal bed (Tebo)ieecesessoscossssersscsacessssssnas 0.7
Shale, reddish-brown to black, cOaly.cecesereeceocencscanass 0.1

Limestone, very dark-gray, weathers light-gray-brown;
occurs locally in depressions at the top of underlying
UNL1Teesaosscsecsancossssasssosecsssssansosoncassonascsssans 0.

1

Underclay, light-greenish-gray with orange mottling.e.esesss
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Shale, medium—gray, SiltY¥ececescscscsccscvscssssccssassccscnsne 1.2

Total 96.0

Measured Section 55

SEINW}SELNEL sec. 32, T. 18 N., R. 16 E., Wagoner County. Measured in cutbank
of Fife Creek, by LeRoy A. Hemish. Field notebook designation TW-17-81-H.
(Estimated elevation at top of section, 599 ft.)

Thickness
(ft)
CABANISS GROUP
Senora Formation:
Shale, black, weathers dark-purplish-gray with orange
streaks; contains flat, reddish-brown clay-ironstone
concretions ranging from 0.5 to 6 in. thick and as
much as 2 ft in diameter.cesscesescccesaceccccscsascascscsne 8.0
Coal, black, weathered, stained reddish-brown on cleat
surfaces (Welr=Pittsburg)escecesesccccscsccssesscsscsanscna 0.5
KREBS GROUP
Boggy Formation:
Underclay, light-gray with some yellow mottlinge.cecececcsces 1.1
Sandstone, light-gray on freshly broken surfaces; stained
dark-reddish-brown; includes abundant black, carbonized
plant fragments; well-indurated, very fine-grained,
noncalcareous (base not exposed).cesscecessessosssssccenses 0.1
Total 9.7

Measured Section 56

NELSE}SEINW: sec. 9, T. 18 N., R. 17 E., Wagoner County. Measured in small
ravine directly northeast from end of abandoned steel bridge across 0ld River
Channel (Verdigris), by LeRoy A. Hemish., Field notebook designation TW-8-81-H.
(Estimated elevation at top of section, 560 ft.)

Thickness
(ft)
Clay, gravelly, orange-brownj contains abundant rounded
clasts of brown chert (alluvium)...cececsscssscscsscnscnns 10.0

KREBS GROUP
Savanna Formation:

Shale, olive-gray, weathers tan; includes a 0.5~in.-thick
layer of brown ironstone near top of uniticeecececoaceaces 4.5
Ironstone, purplish-brown, very dark-gray on freshly
broken sSurfaceSssececccsceccsssessscocesscsssvscscsssssscnans
Shale, black; contains small, black, phosphatic nodules.....
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Limestone, black, fossiliferous; weathers to gray-brown,
discoidal masses 3-4 in. in diameter on outcrop
(Doneley LimeSEONE)sseecescscacaasensnssonssescssosocananse 0.
Shale, black; contains small, black, phosphatic nodules..... 2
Coal, black, reddish-brown iron-oxide staining on cleat

surfaces (ROWE)eseeeesocosessosessesssancscscscsccannnnnns 1.1
Underclay, light-gray with red and pink mottling and

SEreakingeecececeecacscsoeceocasasesssssssssasssssssccnacoss 2.0
Shale, light-gray with orange mottling; includes abundant

small clay-ironstone CONCretionNS.:sesscesssccocesvsseccsancoss 2.5
Siltstone, light-gray to greenish-tan, shaly; contains

ferruginous StreakSecceceesscecessscscessscesscsscacassnnae 0.9

Shale, olive-gray with orange streaksj includes abundant

well-formed selenite crystals as much as 2 in. long

that weather out and litter the surface of the outcrop.... 2.0
Coal, black (0.25-in.-thick), and brownish-gray underclay... 0.3
Shale, medium-gray; contains abundant small, purplish-

brown clay-ironstone concretions that weather to pop-

corn-like shapes littering the surface of the outcrop..... 15.5
Limestone, reddish-brown and greenish-blue, impure,

sandy, shaly in middle of unit; contains scattered,

poorly preserved fossils; characterized by irregular,

knobby surfaces on outcrops owing to weathering of

highly disturbed bedding (Sam Creek Limestone).csescescee. 2.0

Siltstone, blue-gray, micaceous, noncalcareous, thin-
bedded, bioturbated.csesecescassccscssccccccsccccccsosnsssass 5.3
Total 51.2

Measured Section 57

NEINELSWINE} sec. 9, T. 18 N., R. 17 E., Wagoner County. Measured on north-
facing slope of hill directly north of galvanized steel barn at top of hill, by
LeRoy A. Hemish. Field notebook designation TW-9-81-H. (Estimated elevation
at top of section, 562 ft.)

Thickness
(ft)
Clay, gravelly, orange-brown, oxidized; contains abundant
water-worn clasts of brown chert (alluvium)eccecececeooccee 6.0
KREBS GROUP
Savanna Formation:
Shale, Olive-gray, weathers 1ight-brownn..¢o--onoo...'o-oouc 10.5
Ironstone, brown to purplish-brown.:cescecsecsscnsccesssosscnscs 0.1
Shale’ black...............'.'..'.........C.............l... 2.9

Limestone, very dark-gray, impure, silty, highly fossil-
iferous (Doneley Limestone)...eescecesscscssascsssscocsoss 0.1
Shale, dark-olive-gray-brown, fossiliferous, highly
CAlCAreOUS ceesosessassssesessascsssacscasssssscacnsnsasans 2.0
Coal, black, weathered (ROWe).cceeseacenacccscesscsnsocvoocs 1.0
Underclay, light-gray with orange ferruginous bandSeeeeceecas 1.0
Shale, light—gray with orange mottling (covered to base

Of hill)ou.o.--cocuo-oooco.ono-.oooooooo.-.ooo.-.u.noooo-. 2.4

Total 26.0
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Measured Section 58

SEINEINWISE: sec. 9, T. 18 N., R. 17 E., Wagoner County. Measured in eroded
spillway on southwest side of stock pond, by LeRoy A. Hemish. Field notebook
designation TW-10-81-H. (Estimated elevation at top of section, 563 ft.)

Thickness
(ft)
KREBS GROUP
Savanna Formation:
Shale, olive-gray, weathers tan; includes stringers. of
reddish-brown clay-ironstone concretionS.eescecescscecscass 7.0
Ironstone, orange-brown; purple-black on freshly broken
sutfaces.........'.........'....l..'...'-.......l...‘...-. 0.1

Shale, black; weathers dark-gray-brown; includes layers
of reddish-brown clay-ironstone concretions; small,
black, phosphatic nodules COMMON.ceesscccccasscasossacasass 5.5

Limestone, very dark-gray-brown, highly fossiliferous;
includes black, carbonaceous, shaly material (Doneley
Limestone).eeceseeceesssscsscssessascssansansscsscannsasss 0.1

Shale, dark-gray-brown, highly calcareous and carbona-

CEOUS osecccccsctcossssssssscsosssnosesssssasnscssscccscnscs 0.5

Coal, black with reddish-brown iron-oxide staining on
cleat surfaces (ROWE)seseseososossasscoccencocscsascsenese 1.3

Underclay, light-gray with orange streakS..ececsesecesccccsss 1.5

Shale, light-tannish~grayececcecescoscccesosscsasasssscsnsasasne 2.0

Total 18.0

Measured Section 59

EiNEiNWE sec. 26, T. 18 N., R. 17 E., Wagoner County. Measured on northeast
side of Osage Mound, by LeRoy A. Hemish. Field notebook designation
TW-11-81-H. (Estimated elevation at top of section, 682 ft.)

Thickness
(ft)
KREBS GROUP
Savanna Formation:
Sandstone, light- to dark-brown, fine-grained, massive to
medium—-bedded, ripple-marked, noncalcareous, micaceous,
ferruginous in part (unnamed sandstone).cececececccccccscse 20.0
Shale, gray, weathers light-brown, poorly exposed..esesccsee 22.0
Covered interval.icescecscssccsscccescsccnsscnssanssscssssssss 20.0
Shale, black, weathers gray-brown; includes layers of
reddish—-brown clay-ironstone concretionS.ecescececsesscscces 5.0

Disturbed ground; includes spoils from abandoned strip
mine; materials consist of fragments of black and gray-
brown shale, black coal, reddish-brown clay-ironstone,
and gray fossiliferous limestone (Doneley). Coal bed
not exposed, but a measured section by Govett (1959,
p. 127) indicates that the coal is 1.3 ft thick at this
location (ROWE).ueeeeeeeeseacsssoscasacssnssssscsansassnne 5.0
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Shale, gray-brown; includes orange fragments of weathered
clay-ironstone concretions; interval poorly exposed....... 30.0
Limestone, medium-gray, fossiliferous, impure, siltys;
some purple-brown staining on knobby, weathered sur-
faces; exposed in waterways on east side of north-south
fence line in NWiNWiNE4 sec. 26 (Sam Creek Limestone)..... 2.0

Total 104.0

Measured Section 60

NEINW1SWLINW: sec. 5, T. 18 N., R. 18 E., Wagoner County. Measured on east side
of prominent outlier, from top of hill to covered area at base, by LeRoy A.
Hemish. Field notebook designation TW-7-81-H. (Estimated elevation at top of
section, 731 ft.)

Thickness
(fr)
KREBS GROUP
Savanna Formation:
Sandstone, light-brown, fine-grained, micaceous, thin-
bedded, noncalcareous; contact with underlying unit
sharp; middle part of unit includes shaly sandstone
(unnamed sSandsStONE)eeesssescccsasassscansssesssssssacnases 24,0
Shale, light-gray-brown, weathered; includes stringers
and concretions of reddish-brown clay-ironston€...ecceesces 30.0

Shale, black, brittle; includes thin stringers and veins

of orange, highly ferruginous, clayey Silteeececescccsasecs 7.0
Coal, black, soft, weathered (ROWe).sseecsscseossescnscssssscs 0.6
Underclay, light-gray with orange mottling.ccceeeccsscosccse 1.4
Sandstone, dark-brown, ferruginous, fine-grained, medium-

bedded, well-indurated, noncalcareous, ripple-marked;

includes abundant fossil tracks and trails on stratifi-

cation surfaces (base of unit covered)..cceeescescacnsaces 3.0

Total 66.0

Measured Section 61

SWiNWisWiswi sec. 31, T. 18 N., R. 18 E., Wagoner County. Measured in road cut
on west side of gravel road directly south of Billy Creek, by LeRoy A. Hemish.
Field notebook designation TW-12-81-H. (Estimated elevation at top of section,
565 ft.)

Thickness

(ft)
KREBS GROUP

Savanna Formation:

Sandstone, dark-orange~brown, fine-grained, massive to
irregularly medium~bedded, ferruginousS.c.ececesccccoccccsss 5.5
Sandstone, buff, very fine-grained, micaceous, thin-
bedded, siltstone in part; includes some well-indurated,
reddish-brown ironstone concretionNS.sesssssscccessscssscne 5.0
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Limestone, dark-gray, massive, impure, silty, fossilif-
erous} horn corals abundant (Spaniard Limestone)..eccsecces 3.5

McAlester Formation:

Siltstone, dark-reddish-brown, highly calcareous, highly

ferruginous, weakly indurated; 0.04-in.-thick coal seam

at bottom of unit (Spaniard)...sesessscssscsscacscasssccns 0.2
Underclay, light-gray with orange streaks; includes some

small clay-ironstone concretions and coalified plant

material (covered to water in Billy Creek).ceecesceccssceas 2.6

Total 16.8

Measured Section 62

SWiNWLSWiNW: sec. 35, T. 19 N., R. 12 E., Tulsa County. Measured in gully
along east side of Union Avenue, Tulsa, directly southeast of Mooser Creek
bridge, by LeRoy A. Hemish. Field notebook designation TW-4-80-H. (Estimated
elevation at top of section, 645 ft.)

Thickness
(ft)
SKIATOOK GROUP
Seminole Formation:
Shale, buff to light-gray with purple-brown and orange
mottling, clayey, weathered..ccccecescococecceecccccssnnnss 1.0
Coal, black; includes very thin clay partings in upper
part of unit (Tulsa@).ecececececoscacaascacssscncacnscsscas 0.7
MARMATON GROUP
Holdenville Formation:
Underclay, light-tannish-gray with orange streaks; includes
abundant, black, carbonized plant fragmentS..ceececesccese 1.0
Shale, light-gray-brown with orange mottling; becomes
increasingly silty downwardeeecocesecscessoccsseccsncnsccs 2.0
Sandstone, light-gray-brown, silty, shaly, very fine-
grained, thin-bedded.cssecescccscsocsosassssscsocsocssccsncss 0.5
Sandstone, gray-brown, fine-grained, thin-bedded, mica-
ceous, ripple-marked (to bed of Mooser Creek)sesesesescass 4.8
Total 10.0

Measured Section 63

SELNE}SEINE: sec. 36, T. 19 N., R. 14 E., Tulsa County. Measured in east bluff
of creek on west side of blacktop road about 100 yd south of bridge, by
LeRoy A. Hemish. Field notebook designation TW-16-80-H. (Estimated elevation
at top of section, 670 ft.)
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Thickness
(fr)
CABANISS GROUP
Senora Formation:
Limestone, gray-brown, yellowish-gray on weathered sur-
faces, silty, highly fossiliferous, medium-bedded..cucsc.. 5.0
Limestone, dark-gray-brown, highly shaly and silty,
fossiliferous, irregularly thin-bedded.ccceccecsccsccccccss 1.3

Shale, tannish-brown with white flecks, highly calcareous,

WeALhered..sessssoessssscasesesesrcscsnssssasccacscscsocnne 0.4
Coal, black, soft (Iron POSt)siceeecracsescocscssccssscsscncs 0.3
Underclay, dark-gray-brown, highly silty, noncalcareous;

includes abundant black, carbonized plant fragments and

TOOL CASLSecessscocastccossscsccossoscssssassnssacnssscancss 0.5
Siltstone, tamn, MicaceousS, SHAlYececsccccssassssccrsssscsncse G.5
Sandstone, light-grayish-tan, calcareous, very fine-

grained; medium-bedded to thin-bedded in lower 8 in.;

forms resistant ledge On OULCIOPessccsccesssccasscnsesacns 2.0
Siltstone, gray with dark-reddish-brown mottling, lami-

nated; interstratified with yellow-gray shale and minor

SANASLONES e eeceesescccsscccassssssssssssssscssscsesssscsseas 5.0

Total 15.0

Measured Section 64

SWiswiSWwiNWi sec. 2, T. 19 N., R. 15 E., Wagoner County. Measured in slope on
south side of small stock pond, by LeRoy A. Hemish. Field notebook designation
TW-13-80-H. (Estimated elevation at top of section, 590 ft.)

Thickness
(ft)
Disturbed ground (fill, consisting of gravel and brown
and gray shale)eeceeceecccesssnavesoscsscsnsscssasnansaces 5.0
CABANISS GROUP
Senora Formation:
Coal, black, shiny (Mineral)..eeeseseecscscscscccencsscacace 0.1

Shale, black, coaly; contains abundant carbonized plant

fragments; includes streaks of coal fractions of an

inch thickessesecesocsscocsossscsrsacssssrsssssscsssossscnse 1.9
Sandstone, buff to light-orange-brown, very fine-grained,

micaceous, thin- to medium-bedded (base of unit not

exposed)-..--......-.....-.......-.............-...o-...-. 3.0

Total 10.0
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Measured Section 65

SEINWINEINE} sec. 6, T. 19 N., R, 15 E., Wagoner County. Measured in road cut
on north side of blacktop road from top of hill down to covered area at base of
hill, by LeRoy A. Hemish. Field notebook designation TW-11-80-H. (Estimated
elevation at top of section, 640 ft.)

Thickness
(fr)
Silt, brown; contains organic matter (soil zone)..eeeseeesss 2,0
Clay, red, ferruginous, noncalcareous; contains small,
black fragments of highly weathered coal (alluvium).seeoss 3.0
MARMATON GROUP
Fort Scott Formation:
Limestone, light-gray with yellow staining on weathered
surfaces, massive, fossiliferous, hard..cc.ccececescccrcces 1.5
CABANISS GROUP
Senora Formation:
Clay, yellow-brown, highly calcareous.ccesssecscccccsasancacs 0.5
Shale, black, fissile; includes oblate, phosphatic
nodules as much as 1 in. in diameterj shale character-
ized by rectangular jJointing.ececseeccescsccsscsccscoccscas 3.4
Limestone, dark-gray, light-gray on exposed surfaces,
massive, sparingly fossiliferouSececececscescaccsssssccesanns 1.6
Shale, black, fissile, highly calcareous..ccececesccccecscns 0.4
Limestone, black, shaly, very impure...cceecececceccccsccccans 0.6
Limestone, medium-gray, thick-bedded, fossiliferous, hard... 9.0
Clay, gray-brown, highly calcareouS.icesceccsesessscccccseses 0.3
Clay, reddish-brown to orange, highly ferruginous..eeeeeecss 0.1
Shale, black, highly carbonaceocuseecsesececcccccscccescccsccns 0.2
Coal, black with reddish-brown iron-oxide staining on
cleat surfaces, hard (Iron PosSt)ecceececececacsssesooncnnn 0.9
Underclay, light-gray with orange mottlingeceeescecceosccsae 0.9
Sandstone, light-gray to buff, very fine-grained, silty
and shaly, weakly indurated, thin-bedded..cceceiccccaccasss 1.0
Sandstone, reddish-brown, fine-grained, well-indurated;
forms minor ledge on outcrop; cross—-beddedececcececccccaece 1.0
Shale, gray; includes thin beds of ferruginous siltstone
and some very dark-gray shale; grades downward into
shaly sandstone; base of unit poorly exposed.ccececcececns 14.6
Total 41.0

Measured Section 66

SWiNEINEINE: sec. 7, T. 19 N., R. 15 E., Wagoner County. Measured from top of
hill, where road curves southeast, to bridge across Spunky Creek, by LeRoy A.
Hemish. Field notebook designation TW-15-80-H. (Estimated elevation at top of
section, 649 ft.)
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Thickness
(fcr)

CABANISS GROUP

Senora Formation:

Limestone, light-gray, yellowish-gray on exposed surfaces,
fossiliferous, silty, medium-bedded; well exposed in

roadbedecscsseccccccsssseescsesccccssecccscsssscsssscsensasn 10.0
Clay, brown, calcareouS.ecsccsscsscsccssessssccsssscscscsssnnne 0.2
Shale, reddish-brown to gray-brown, ferruginous, highly

weathered.eeeceseocosssccescsssresasoonsscsssccsscssassssss 0.3
Coal, black, Soft (Iron Post)ocoooooooooo-oooonoo'-uoooo-.o. 1-3
Underclay, dark-gray-brown (total thickness not exposed).... 0.2
Covered interval.ceccecccoecaesssscscscccoccacosssccconsssssane 1.0
Sandstone, light-brown, very fine-grained, micaceous,

medium~beddedseesesccccccoocscscsscscsoscsscssscscsssscscsasse 1.5
Shale, gray with orange mottling, Siltyecececsececcccnsosasascs 4.1
Sandstone, reddish-brown, ferruginous, fine-grained,

medium-bedded.sesecrscacccccccsacscscccccansssscosnsesossone 2.0
Shale, light-brown-gray, silty; includes thin beds of

dark-gray-brown siltstone and very fine-grained

SANAdSLONC . ccececrensssssesssssscsssssoasssssssssssssssncsse 5.4
Sandstone, brown, fine-grained, cross-bedded; fills

channels in underlying shale unit.cccceccsscscsccssovescces 8.5
Shale, dark-gray-brown; contains abundant black, car-

bonized plant fragmentS.iscescecsscssossssscscsososssccscnnsse 5.5

Total 40.0

Measured Section 67

NWiSWINEiNW} sec. 9, T. 19 N., R. 15 E., Wagoner County. Measured in highwall
of active strip pit operated by McNabb Coal Company, by LeRoy A. Hemish. Field

notebook designation TW-12-80-H. (Estimated elevation at top of sectionm,
657 ft.)
Thickness
(fr)

CABANISS GROUP
Senora Formation:

Shale, brown, oxidized, Silty.ecececcccecsssosccrsscasccccasne 12,0
Shale, gray, Silty in partececceccccccccscsesscscsscssscassces 21.0
Limestone, medium-gray, fossiliferous, medium-bedded;

locally includes thin shaly limestone strata (Verdigris

_Limestone)'..."....'....I.........II.................‘... 9.8
Shale, black, brittle; contains small, black, phosphatic
nodules........................'I.'......‘...'....I....... 4.2

Shale, light-gray; includes spheroidal, gray limestone
concretions 6-20 in. in diameter, mostly in upper part
o ¥ 1 30.0
Coal, black, hard; some white calcite on cleavage surfaces
(Croweburg)...........-.............................-..... 105
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Limestone, black, extremely well-indurated (McNabb
LimeStONe) ceesacesecaansosnssascssaasanassosssosonsoosansnss 0.1

Total 78.6

Measured Section 68

NWiNWiNWENWE sec. 17, T. 19 N., R. 15 E., Wagoner County. Measured in road cut
from top of hill to covered area at base of slope, by LeRoy A. Hemish. Field

notebook designation TW-14-80-H. (Estimated elevation at top of section,
671 ft.)
Thickness
(fr)

MARMATON GROUP
Fort Scott Formation:

Limestone, light-gray with light-yellow-brown staining,
irregularly bedded, silty, fossiliferouS..ecseivececcesvecs 2.0

CABANISS GROUP
Senora Formation:

Shale, black, fissilej purple-brown where weathered}

PoOrly exposedecccecesccsccecsscsacssccocsacssaccceansccnas 4.8
Limestone, light-gray; creamy-white on weathered surfaces;

very hard; fossiliferous, with crinoid columns abundant;

medium- to thin-bedded, with some thin beds of shaly

limestone near base Of UNiCeescccossecsserssescscasescnonns 10.4
Clay, buff, highly calcareouS.cecececscscccsessesscssccsssscens 0.2
Shale, reddish-brown to black; ferruginous in upper part}

highly carbonaceous and coaly in lower part..cscsccsaccess 0.2

Coal, black with reddish-brown staining on cleat surfaces,

soft, weathered (Iron POSE)eceescacccsscssssncsccncsccnsses 1.0
Underclay, light—gray.ccccccceccececcssscecssssacsassscssncne 0.7
Siltstone, light-gray with orange mottling.sececesecccssscse 0.8
Sandstone, light-gray with orange streaks and mottling,

very fine-grained; contains fossil plant fragments and

root casts, thin-bedded (base of unit not exposed).ceceo.. 2.9

Total 23.0

Measured Section 69

NE{NE{NW;SWE sec. 27, T. 19 N., R. 15 E., Wagoner County. Measured in cutbank
of tributary of Adams Creek, by LeRoy A. Hemish. Field notebook designation
TW-1-81-H. (Estiamted elevation at top of section, 600 ft.)

Thickness
(ft)

Silt, dark-brown (alluvium)........Q.I..l....l.....'........ 3.0
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CABANISS GROUP
Senora Formation:

Shale, tan, highly weathered; includes thin layers of
light-brown clay-ironstone concretions that weather

into flakes on the outcrop in lower 1 ft of unit.ssieecevess 6.5
Coal, black with reddish-brown and light-yellow banding,
impure, shaly, weathered (Mineral)..ceesececsscecssccsaanss 1.2

Shale, very dark-gray with reddish-brown banding, highly
carbonaceous; coaly shale in part}; includes abundant

plant cOMPressSionS.ccecccecccecccssccoccsscsscesasccnnsane 1.0
Coal, black with reddish-brown banding, impure, shaly

(Mineral).eeeeeececsscosecsssscscscasssssscsscconcacnasass 1.5
Underclay, dark-gray to black in upper 6 in. of unit}

includes abundant carbonaceous material.cccececcocccssccas 1.0
Shale, gray with reddish-brown iron-oxide staining, silty;

includes abundant reddish-brown, sideritic noduleS.eeccecss 1.7

Sandstone, gray, silty, very fine-grained, micaceous;
includes sideritic nodules and black, carbonized plant
compressions; thin-bedded, noncalcareous; forms floor of
creek below outcrop (upper part of Chelsea Sandstone)..... 1.5

Total 17.4

Measured Section 70

NW3SW} sec. 31, T. 19 N., R. 16 E., Wagoner County. Measured from top of hill
north about 0.25 mi along fence line on west side of section, by LeRoy A.
Hemish. Field notebook designation TW-20-80-~H. (Estimated elevation at top of
section, 755 ft.)

Thickness
(fr)
CABANISS GROUP

Senora Formation:

Sandstone, red to dark-reddish-brown, fine-grained, non-

calcareous, ferruginous; contains fossil plant molds

(Chelsea)eeeeesessoasccancosscasssccnsssssessossscassssnnans 15.0
Shale, gray-brownj; includes a red to purple-black, 4-in.-

thick, calcareous, sparingly fossiliferous ironstone

bed about 15 ft below tOp Of UNiC.ceeccecccccescsscccncces 45.0
Limestone, gray to dark-pink and gray in part; weathers

dirty-gray; massive to irregularly thin-bedded, fossil-

iferous (Tiawah LimesStOne).eceecescsssessscsassososcsscnns 1.6
Covered interval.ceeccccocosscsccescssssoscssssarssssnssassons 3.0
Limestone, gray and dark-pink, fossiliferous, hard,

weathers dirty-gray (Tiawah Limestone)..eeceecscessccnscsse 2.5
Covered interval..c.ccceecsvacescsecsscaccstssccncccancncanas 10.4
Shale, gray, weathers buffj; includes bed of small, box-

like ironstone CONCretiONS.ceesssscsossaccassssosssncssssse 3.0

Shale, black, fissile, highly carbonaceous, brittle;
includes small, rounded, phosphatic noduleSe..ccecsecescss 1
Coal, black (TebO)iseesssseanccaacsssocancsasanssasscasasans 0
Underclay, light-gray with orange mottlinge.i.ecevececeaccacces 0.
Shale, gray with hematite-red streaks and mottling.eseceeceece. 5
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Shale, gray with greenish tinge, soft.cecececerccnccecaccnes 5.5
Covered interval.ceeecescecccesescscsoscsssccsscsssassosnans 5.0
Sandstone, buff, very fine-grained, medium- to thin-

bedded; cross-bedded in part; forms bench around hill..... 3.5
Shale and sandstone, light-gray-brown, interbedded} sand-

stone is very fine-grained and cross-laminated in part.... 15.0
Sandstone, light-brown, very fine-grained; contains

burrows, tracks, and trails; thin-bedded, with beds

showing cross-laminae..ccececcecccocosascscsssessccsncsssacnce 1.0
Siltstone, light-brown, shaly, slightly carbonaceous

(base of unit covered).cicecesecssecssscsascascsssancsasncas 15.0

Total 132.5

Measured Section 71

NE}NWINE}SE} sec. 27, T. 21 N., R. 13 E., Tulsa County. Measured in cutbank of
small stream by LeRoy A. Hemish. Field notebook designation TW-1-80-H.
(Estimated elevation at top of section, 618 ft.)

Thickness
(fr)
Silt, brown; includes scattered gravel clasts; buff in
lower 1 ft (alluvium)eeeceseccocsossccscsescasssassssssase 3.0
Clay, gravelly, yellow-brown and orange; includes sand-
stone and coal fragments (alluvium)..ieeeececscsacacenncas 1.2

MARMATON GROUP
Holdenville Formation:

Shale, light-brown, clayey; includes black, carbonized

plant fragments on stratification surfaces.....cseveceecss 1.2
Shale, purple-brown; includes abundant carbonized plant

fragments and streaks of coalicisccccancccoscverscscsccncs 0.3
Coal, black, soft, weathered (Dawson)...ceececcecesccscascas 1.0
Underclay, buff to light-gray-brown...cessccceoscescccscscocs 1.1
Siltstone, light-gray-brown; includes black, carbonized

plant fragments; grades downward into very fine-grained

sandstone at level of creek bedicecccecececreccsncocconnans 2.2

Total 10.0

Measured Section 72

NWiNEINELSW: sec. 31, T. 22 N., R, 14 E,, Tulsa County. Measured in highwall
of active strip pit operated by Empire Construction Company, by LeRoy A.
Hemish. Field notebook designation TW-1-79-H. (Estimated elevation at top of
section, 680 ft.)



Appendix 2

Thickness
(fe)
MARMATON GROUP
Holdenville Formation:
Shale, brown; streaked with gray, partly oxidized in
lower 4 ft of unit; highly clayey and weathered, with
a l1-ft-thick, dark-brownish-gray, organic-soil zone at
top of upper 10 ft of UNit.ceeeeccecccsascccccsscscssssnne 14.0
Shale, gray (grades laterally into a black, brittle,
highly carbonaceous shale)..ceceecececccecscacscsncsnanase 1.0
Shale, dark-gray, coaly; includes several shiny, black
stringers Of hard coaleceecscessaseeccscsscccscsscnssscanne 0.8
Coal, black, hard; includes fillings of pyrite and white
calcite on cleat surfaces (Dawson).cecesecesecsscscsccasnes 1.3
Underclay, black to very dark-gray; imcludes thin
stringers Of coaliceccecccssccecosocososossscssssosnsssccne 0.3
Underclay, dark-gray; includes abundant black plant
fragmentS.iccecscocccscssccessssscesssscsstcscscsssscsannsose 0.3
Total 17.7

Core-Hole Log 1

SE4SWiNE4NE}SE: sec. 6, T. 22 N., R, 13 E., Tulsa County. Drilled in pasture
at north edge of small farm pond 310 ft FEL and 2,200 ft FSL. Field notebook

designation C-TW-1. (Surface elevation, estimated from topographic map,
686 ft.)
Thickness
(ft)
Silt, dusky-yellowish-brown; contains organic material...... 2.0
Sand, moderate-yellowish-brown, silty, clayey, noncal-
careous, unconsolidated.ccececccerccsserseccssasssssssssse 3.5

SKIATOOK GROUP
Coffeyville Formation:

Siltstone, moderate-yellowish-brown to grayish-orange

with dark-yellowish-orange bands, shaly, micaceous,

noncalcareous, bioturbated; interstratified with well-

indurated, very fine-grained sandstone layers 1-2 in.

thicKeeeesossseesreornsososesscossnsasscssassssscnsssscccnas 6.2
Sandstone and silty shale, medium-light-gray and medium-

dark-gray with some moderate-yellowish-bands, inter-

stratified, noncalcareous, extensively bioturbated;

includes some black, macerated plant fragmentsS..cecesececee 2.7
Sandstone and silty shale, medium-light-gray and medium-

dark-gray, interstratified, noncalcareous, extensively

bioturbated; includes some black, macerated plant

fragmentsSeiccssceceececescvooccsesccosossssssesssssscssscscsss 4.6
Sandstone, medium-light-gray, very fine-grained, inter-

laminated with medium-dark-gray shale, wavy-bedded,

noncalcareous, bioturbated; contains black, macerated

plant materialeceecsccsssssccssossosnncsacssonvcccsoncsonccsnse 5.5
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Sandstone, medium-gray, fine- to very fine-grained, mas-
sive, noncalcareous; contains black, macerated plant
fragmentSeececsceossottsastsacscscsccscnsscasenncccnscssssssans

Sandstone, medium—dark-gray with medium-light-gray bands,
silty, micaceous, noncalcareous; contains abundant
black, macerated plant fragmentsS.ceesccccccccssssscessssce

Sandstone, medium-gray, very fine-grained, cross-laminated;
siltstone in part; includes black, macerated plant
materialj contains a repetitive sequence of fining-
upward units 1-5 in. thick with scour-and-fill features
at the base of each unit; shaly in bottom 6 ifN.cesssesscce

Shale, medium-dark-gray, contains black, carbonized plant
material, NONCalcareOUS.cecscssscscersvrcsscassssssssnsssos

Coal, black, very friable, includes abundant pyrite and
white calcite on cleat surfaces (Cedar Bluff)....eeeeceess

Underclay, medium-light-gray, contains black, carbonized
plant fragmentsS.ceccececsccscscssesssscsssscccsasasesannssas

Sandstone, medium-gray and light-greenish-gray, very
fine-grained, silty, noncalcareous, interstratified with
thin shale laminae, cross-stratified, scour and slump
features COMMONesscecsscsccsssasssccossosssscsssssoscscsccnane

Sandstone, light-greenish-gray with medium-gray bands,
fine- to very fine-grained, noncalcareous; soft-sediment
deformation features commonj includes abundant black,
macerated plant fragmentSecceccscecscccsssccsosscsscscsnncns

Sandstone, light-gray, fine-grained, massive, noncalcar-
eous} contains black, macerated plant fragments and
some light-brownish-gray, sideritic concretions about
1 in. thick; includes some thin laminae and rare inter-
bedded medium-dark-gray shale stringers in bottom
2 ft Of UNitesecscvrccvsonovcsocsccsnscssnsssssssssssssosnsense

Sandstone, medium-dark-gray and light-greenish-gray, very
fine-grained, shaly, banded, cross-bedded in part, non-
calcareous, soft-sediment deformation features common;
contains black, macerated plant materialecesescscececascse

Shale, medium~dark-gray, silty, interstratified with
laminae and thin beds of very fine-grained, light-
greenish-gray sandstone, cross-bedded in part, noncal-
careous; contains some soft-sediment deformation fea-
tures} includes some minor bioturbation features and
black, macerated plant fragmentS.cecescsceccsscsssccscnsses

Shale, medium-dark-gray, silty, noncalcareous; contains
sparse bioturbation features; includes some light-
greenish-gray sandstone layers 1/32 to 0.5 in. thick,
generally spaced 12-18 in. apart.cececscceccsssscsccocnses

Shale, medium-dark-gray, silty, noncalcareous, interbedded
with thin layers of hard siltstone, bioturbated in
places; includes a 5-in.-thick layer of bioturbated,
very fine-grained, silty sandstone from 105.3 to 105.7
fts includes some black, macerated plant fragmentS.esececees

Shale, medium—-dark-gray, silty, noncalcareouS...ccecsesccces

Shale, dark-gray to medium-dark-gray, noncalcareous,
includes several medium-light-gray to light-brownish-
gray, 0.5- to 2-in.-thick sideritic concretions..escececss

S.S

1.0

4.9

0.3

1.2

0.6

2.2

8.5

5.0

6.3

31.0

6.0
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Sandstone, dark-gray with pale-blue bands, impure, shaly,

noncalcareous, very fine-grained, micaceous, extensive-

ly bioturbated, evenly laminated; includes some minor

scour-and~fill features and soft-sediment deformation

features; contains abundant black, macerated plant

material on stratification surfaceS.cececcssssscccscessans 13.6
Sandstone, pale-blue and dark-gray, very fine-grained,

shaly, noncalcareous, micaceous, bioturbated, wavy-

bedded; includes abundant black, macerated plant frag-

ments, and some laminae of black, bright coal; contains

minor soft-sediment deformation features} ratio of sand-

sized grains to silt- and clay-sized grains greater than

in overlying unitj grades into underlying unitececscesscscee 16.0
Shale, dark-gray, silty, noncalcareous, interstratified

with lenses and thin layers of very fine-grained,

medium-light-gray sandstone, bioturbated; contains

bliack, macerated piant fragments on stratification

surfaces; includes some soft-sediment deformation

fEAtUreSecaacseeseesccsseccscasssessssssasssssscsssscsscnne 29.0
Shale, dark-gray to medium-dark-gray, silty, noncalcar-

eous} contains some bioturbation features and siltstone

laminae in upper 7 ft of unit.c.ceeeeceeeccenncansacscsens 14,0
Shale, dark-gray, silty, noncalcareous, interstratified

with cross-laminated layers of medium-light-gray, very

fine-grained sandstone 1/64 to 1,75 in., thick; includes

some minor bioturbation featureS.ceecsccceccsscessssccsansns 4.1
Shale, medium-dark-gray, silty, noncalcareous; contains

minor black, carbonized plant fragments and pyrite on

stratification surfaces; includes sparsely distributed

light-brownish~gray sideritic concretions about 1 in.

thick: contains some siltstone strata 1/16 to 1 in.

thick in middle part of unit; rare pyritized pelecypods

observed from 278 to 279 ft; grades into highly calcar-

eous, fogsiliferous shale in lower 2 iN..ccieccenccccccnsns 22,2
Limestone, dark-gray, impure, highly shaly, fossiliferous,

contains abundant small crinoid columnalsj interfingers

with underlying UNif.cececescececsscscsscccvscsoncevosnnccs 0.1
Shale, black, hard, brittle, pyritic in upper part; con-

tains some calcite fracture fillings; includes some

phosphatic nodules and thin coal stringerS.eccececcccscessss 4.6
Shale, black, brittle, very calcareous; contains pyritized
fossil shell fragments; grades into underlying unite..cece.. 0.2

Limestone, dark-gray, impure, shaly, very shaly in upper
2 in., fossiliferous; contains abundant small brachiopod

shell fragments and crinoid columnalsS.eeccescescccesscscecs 0.5
Shale, black, hard, brittle, noncalcareous; contains
phosphatic noduleSceecesscsecsoccccrssocsosstossssenscsssene 2.4

Checkerboard Formation:

Limestone, light-gray to medium—-dark-gray, hard, dense,
fine-grained; contains abundant fossil shell fragments
and small crinoid columnals (Checkerboard Limestone)...... 3.2
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Seminole Formation:

Sandstone, medium-dark-gray with closely spaced, thin
light-gray bands, very fine-grained, shaly, noncalcar-
eous, flat-bedded to wavy-bedded, with some cross-
laminations, bioturbated; grades into underlying unit.....

Siltstone, medium-dark-gray, shaly, includes some sand-
stone laminae in upper 6 in., noncalcareous} contains
some pyritic burrows; becomes weakly calcareous in the
lower 1 ft3 includes a 3-in.-thick, dense, medium-gray,
calcareous concretion at base Of uUnNiteeececececescsssscanscce

Shale, dark-gray, noncalcareous, contains black, carbon-
ized and pyritic plant fragmentS.eeesessccesssseoscsscccns

Shale, brownish-black, very carbonaceous; contains thin
stringers of bright, black coal; includes calcite and
minor pyrite on fracture surfaceS.ecccccecccecccccssacsseces

Shale, medium-dark-gray, silty, noncalcareous; contains
black, carbonized and pyritic plant fragments; grades
into underlying UNiC..cceecssccscccssccesccescsssssancnsaas

Siltstone, medium-dark-gray, noncalcareous, sandy, con-
tainsg black, carbonized and pyritic plant fragments.......

Sandstone, medium-light-gray with medium-dark-gray bands,
very fine-grained, shaly, noncalcareous, wavy-laminated
and cross—bedded, micaceous; contains abundant black,
macerated plant material on stratification surfaces;
grades into underlying UNiC..ccocecccscssscesscssasscnncasns

Siltstone, medium~dark-gray with closely spaced light-
gray laminations, interlaminated with very fine-grained
sandstone, noncalcareous, bioturbated; grades into
underlying unitececeececscccssessoassscasscocsasssasacsnsans

Shale, medium-dark-gray, very silty, noncalcareous;
includes numerous light-brownish-gray, sideritic
concretions 1/8 to 1 in. thickeeeiesoesscoscssscscssccscas

Coal, black, moderately friablej includes pyrite on
stratification surfaces (Tulsa)ecesecessesscecossoscscocsssnsne

Shale, medium-dark-gray, silty, noncalcareous, contains
black, carbonized plant cOmMPresSiONSessscccccsscssssccacsna

Siltstone, medium-dark-gray, noncalcareous; contains
abundant, black carbonized plant fragments on stratifi-
cation SUrfaCeSeccecesccecscesasscsccscnsacsccssssnssssscansns

Sandstone, medium-dark-gray with light-gray bands, very
fine-grained, shaly, noncalcareous, wavy-laminated and
cross~bedded in partj contains some soft-sediment
deformation features; includes black, macerated plant
material on stratification surfacesj bioturbated in
PlaceSeeescceccccecsseasancsccecnnssscsccccsctacncacssccces

Shale, medium-dark-gray, silty; interbedded with several
4- to 5-in.-thick units of very fine-grained, massive
to cross-bedded sandstone spaced 1-3 ft apart vertical-
ly, noncalcareous; includes some light-brownish-gray,
sideritic concretions 0.25-1 in. thick} contains abun-
dant, black macerated plant fragments on stratification

surfaces.......-....---.--................................

7.7
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MARMATON GROUP
Holdenville Formation:

Siltstone, dark-gray to grayish-black, carbonaceous, very
fine-grained, dense, hard, noncalcareous (paleosol?)......
Siltstone, medium~dark-gray, dense, hard, massive,
contains black, carbonized plant remainS..cccececsacccssse
Sandstone, greenish-gray, very fine- to fine-grained,
noncalcareous, extensively bioturbated; thin-bedded in
lower part; bedding mostly obscured in upper part.secesececs
Sandstone and siltstone, medium—-gray with light-gray bands,
very fine-grained, shaly, noncalcareous, extensively
bioturbated, even-bedded; includes some light-brownish-
gray, sideritic concretions; contains black, carbonized
plant fragments, fines upward.cecessseocsccccsssscccnsasas
Sandstone, medium-light-gray, massive, fine- to very finme-
grained, noncalcareous, interbedded with medium-dark-
gray, wavy-bedded, bioturbated, shaly sandstone contain-
ing black, macerated plant fragmentSececcecescocccsscceasae
Sandstone, medium-dark-gray, very fine-grained, noncal-
careous, wavy-laminated, shaly in part; contains abundant
silt-sized grains; includes some contorted layers of
light-gray, very fine-grained sandstone@...ceeesececccccaces
Siltstone, medium-dark-gray, noncalcareous, contains
closely spaced laminae of light-gray, very fine-grained
sandstone in places; grades into underlying uniteceececesss
Sandstone, medium-dark-gray with light-gray bands, very
fine-grained, shaly, noncalcareous, wavy-laminated;
bioturbated in partj contains black, macerated plant
fragments on stratification surfaceS.icecscsccescsascccoss
Sandstone, medium-dark-gray, very fine-grained, noncal-
careous, laminated, shaly; contains abundant silt-sized
grains; grades into underlying uUnit.ciecececcsscosecesscoscs
Siltstone, medium-dark-gray, shaly, contains some laminae
of medium-light-gray, very fine-grained sandstone, non-
calcareous; grades into underlying unit.ceececcecesescscccss
Shale, medium-dark-gray, very silty, noncalcareous; in-
cludes rare light-brownish-gray, sideritic concretions
about 0.25 in. thicK.cesseesosssccccccccsccscssssssssscssce
Shale, medium-dark-gray, silty, calcareous, contains
marine fossils; also contains pyritized trace fossils on
stratification surfaces; becomes dark-gray and extremely
calcareous in lower 2 fteesesccccesccccssccsssscossssvores
Limestone, dark-gray to grayish-black, hard, shaly, non-
fossiliferous} exhibits cone-in-cone SCrUCtUTCecsssssscasns
Shale, dark-gray, hard, silty, calcareous in upper 1 ft}
includes some light-brownish-gray, sideritic concretions
about 0.25 in. thick; contains pyritized trace fossils
on stratification surfaceSeecccccecsccccccsosssssscscccnes
Shale, dark-gray to grayish-black, calcareous, contains
sparsely distributed marine fossils and pyritized trace
£OSSilSeueeescacranssscsssasasescssasosssssssascscscsnanscns
Shale, black, hard, brittle, noncalcareous; contains white
calcite on fracture surfaces; includes well-preserved
brachiopod fossils and phosphatic nodules; lower 1 in.
contains abundant pyritized fosSilS..ceeccessccosccsccnses
Coal, black, bright, moderately friable; includes minor
calcite and pyrite on cleat surfaces (Dawson coal)eececeses
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Underclay, medium~dark-gray, silty, bioturbated; contains

black, carbonized plant fragments; includes some calcar-

eous fossil remnants in lower part Of Unit.ceeeceecceccess 2.0
Sandstone, medium-gray, very silty and clayey, noncalcar-

eous, contains streaks of black, carbonaceous material}

bedding disturbed.ccceecscsscccsosscosssssascssssoscenscsse 1.0

Total 470.0

Core-Hole Log 2

SE}SE}SE4{SWiSEL sec. 32, T. 24 N., R. 14 E., Washington County. Drilled in
pasture at northwest edge of pond 90 ft FSL and 1,500 ft FEL. Field notebook

designation C-TW-2. (Surface elevation, estimated from topographic map,
655 ft.)
Thickness
(ft)
Silt, brownish-gray, clayey; contains organic material...... 1.0
Silt, dark-yellowish-brown, clayey; contains some gravel-
sized clasts of moderate-reddish-brown ironstone.eecessses 1.5

SKIATOOK GROUP
Coffeyville Formation:

Shale, grayish-orange to pale-yellowish-brown, flaky,

oxidized; contains interstratified layers of very fine-

grained SandsLONE.cescescsccsccscesssssnsasssscscsnnscnces 6.5
Shale, light-olive—-gray with some dark-yellowish-orange

bands, interlaminated with very fine-grained sandstone,

bioturbated; includes some medium—gray bands in lower 2

ft; partly weathered.ceceeececoeccccoscncccassoanscssannnsns 4.3
Shale, medium-dark-gray; interstratified with very fine-

grained, light-gray sandstone; noncalcareous, biotur-

bated; includes sparsely distributed brachiopods;

contains black, macerated plant fragments and rare

calcite crusts on stratification surfaces; proportion

of sandstone decreases markedly below 30 ft.eeeeeecsceccasns 23.8
Shale, medium-dark-gray, silty, noncalcareous; contains

widely spaced, light-brownish-gray, sideritic concre-

tions about 1 in. thick; bioturbated in part; includes

some calcitic brachiopods on stratification surfaceS...... 9.4
Shale, medium~dark-gray, weakly calcareous; contains some
fossil hash and small crinoid columnalS.eessecesecccesscns 0.1

Shale, black, hard, brittle, noncalcareous; includes

some white calcite along fractures; pyritic, contains

phosphatic nodulesS.eseecesccsssssccacsosscsoscsssssanssssonns 4.5
Shale, grayish-black, extremely calcareous, pyritic,

silty; contains some small, poorly preserved fossil

fragments; grades into underlying unit.seecececsscccsscscess 0.6
Limestone, dark-gray with white mottling, impure, silty,

shaly, pyritic, fossiliferousj contains abundant fossil

hasheiceeaeestoeecececresceroncasoorssssscccccsssasscscssssce 1.0
Shale, grayish-black, weakly calcareous, pyritic, hard,

brittle; contains small phosphatic noduleS..cesecececessese 0.4
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Limestone, dark-gray, fine-grained, extremely hard, dense,

sparsely fossiliferouSeeeseesceececsoccecncsoccesancasccnsas 0.4
Shale, black, hard, brittle, calcareous, pyritic, contains
phosphatic nodules..................................-..... 3.0

Checkerboard Formation:

Shale, grayish-black, silty, extremely calcareous;

contains sparsely distributed fossils; grades into

underlying UNit.ccececeoceccecosccascscsosascncssasasoccansnns 0.4
Limestone, dark-gray, extremely impure and shaly; contains

abundant deformed bivalve shells as much as 2 in. long}

grades into underlying uUNiteecececcescccensoccccccascsansse 3.6
Shale, dark-gray, silty, very calcareous, contains fossil
marine shellS.cececeeccscecescscocesancoscsscnssncsscncesans 1.8

Shale, dark-gray, silty, calcareous, bioturbated; contains

some sparesely distributed marine shells and minor

pyrite; includes some hard, dense, medium-gray calcar-

eous concretions as much as 3 in. thick; grades into

underlying uUnNiC.ececescecoseccsscasccsenosososcsssssssssnsasss 8.7
Limestone, dark-gray to very light-gray; impure and shaly

in dark parts, particularly in upper 6 in. and lower 6

in.; very fossiliferous; marine shells and crinoid

fragments abundant; dense and hard in light-colored

partsj carbonaceous in lower 6 in. (Checkerboard

LimeStONne)ceeesesesossssocsecassosnssoscsssossosssssosasnas 5.0

Seminole Formation:

Sandstone, medium-dark—-gray with closely spaced light-gray
bands, very fine-grained, shaly, noncalcareous, cross-
laminated; scour—-and-fill features and soft-sediment
deformation features common; contains black, macerated
plant fragments on stratification surfaceS..ceceeecscesses 6.0

Shale, medium-gray, closely interlaminated with medium-
light gray very fine-grained sandstone, noncalcareous,
even-bedded; includes some minor black, macerated plant
fragments on stratification surfaces; contains light-
brownish-gray sideritic concretion about 1 in. thick in
lower part of unit}j proportion of sand~sized grains
decreases downwardeseeececscescscsscscsssssscesssssccscnnss 9.0

Shale, medium-dark-gray, silty, noncalcareous} contains
light-brownish-gray, sideritic concretions 1/8 to 1 in.
thick and minor black, carbonized plant compressionS...... 10.1

Shale, medium-dark-gray, silty, noncalcareous; includes
laminae of very fine~grained sandstone spaced at about
0.5-in. intervals; contains several light-brownish-gray,
sideritic concretions about 0.5-1 in, thickessseeessssaaee 3.7

Shale, medium-dark-gray, silty, noncalcareous; contains
several ironstone concretions about 1/8 to 0.5 in.
thick; includes black, carbonized plant compressions in
lower 2 ftuoceeeeeessesescessnssececnscccccccsascasscsccscns 6.2

Shale, medium-dark-gray, silty, noncalcareous; interstrat-
ified with cross-laminated layers of very fine-grained
sandstone in part; includes abundant black, macerated
plant fragments on stratification surfaces; contains
light-brownish-gray, sideritic concretions 0.5-1 in.
thicKeeeeteeeoeeecsscsoccssccocencassncacsscosaosassnsecsns 13.4

0.2

Shale, grayish-black, carbonaceousS..ccceeccscccccescnsssccnnss
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Coal, black, bright, very friable; includes pyrite on
cleat surfaces (TulsSa)eceeseecssesovscosscessosscnsosasanaa 0.1

MARMATON GROUP
Holdenville Formation:

Siltstone, dark-gray, hard, unbedded; contains black,

carbonized plant material in upper 6 in.; appears to

be a paleosol; grades into underlying unit..eeccececescccces 1.0
Sandstone, greenish-gray, very fine-grained, clayey,

noncalcareous, extensively bioturbated, fines upward;

bedding disturbed in upper 1 ft of unit; becomes

obscurely thin-bedded in lower part; grades into under-

lying Uniteeeecesecessonsescavsncsassessrsensssasssasosavscs 4.3
Sandstone, medium-gray and light-gray, very fine-grained,

shaly, thin-bedded in part, extensively bioturbated;

bedding contorted in partj noncalcareous, micaceous;

contains black, macerated plant material on stratifica-

tion surfaces; cross~laminated in some placesj includes

light-brownish-gray, sideritic concretions 1/8 to 1 in.

LhiCKeeeaesocsssacscccccsssssoscsasscscssanssossossancssncas 26.0
Siltstone, medium-gray, shaly, noncalcareous; grades into

underlying Unitecescecesscesecrsscscsccccoccssccccscansosccs 1
Shale, medium~gray, silty and sandy, noncalcareouS.ececessseces 13.
Siltstone, medium-gray, shaly, hard, noncalcareous;

contains abundant laminae of light-gray, very fine-

grained sandstone; becomes finer-grained downward and

grades into underlying unit.ccevececoccssosvocecsscccccans 14.5
Shale, medium-gray, silty, hard, noncalcareous; contains

minor black, carbonized plant fragments below 200 ft;

includes rare laminae of very fine-grained sandstone in

upper few feet of unit; contains small pyritized trace

£0SSilSeseresscceccscsossssccccscccnsansasccccccssscancnnsns 36.4
Shale, dark-gray, noncalcareous; contains small pyritized
trace f08SilS.ccesccssscescescocscnssanccctessocscoasssnces 3.9

Shale, black, hard, brittle, pyritic, noncalcareous;
contains rare brachiopod fossilsj; includes white calcite
in fracture fillingSeeccsscccccecccssoccsvesccnnssscancocssss 2.2

Limestone, dark-gray, dense, hard, nonfossiliferous.seececcss 0.2

Shale, grayish-black, very carbonaceous, coaly.ececsescccccss 0.3

Coal, black, bright, moderately friable; contains minor
pyrite and white calcite on cleat surfaces (Dawson).ece.... 0.9

Sandstone, medium-light-gray to light-bluish-gray, clayey,
extensively bioturbated; includes black, carbonaceous
material in upper 6 iN.ceesscesscscesccnccccnnssascscccncna 1.8

Sandstone, medium-light-gray with medium-dark-gray bands,
very fine- to fine-grained, shaly, thin- to thick-
bedded, noncalcareous; contains numerous soft-sediment
deformation features; bioturbated in upper part;
includes abundant black, macerated plant fragments on
stratification surfaces; becomes increasingly shaly
downWard.ceccesscessscscsccsssssscsssscsscsosescacssonssasces 20.4

Limestone, very light-gray, hard, conglomeratic; contains
rounded clasts of reworked limestone up to 1.5 in. long
and 0.5 in. thick; includes some crinoid columnalSeccecces 0.8
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Shale, medium-dark-gray, silty, extremely calcareous;

contains minor pyritic trace fossils and rare small

flecks of black, carbonized plant fragments on strati-

fication surfacesS..eceeccesccecssssssscsssccsscacscscssans 1.9
Limestone, medium-dark-gray with abundant white fossils,

impure, silty, very fossiliferous; bivalves abundant;

interbedded with layers of extremely calcareous shale

1-4 in. thickeeoeeeeooeeeoeeoscsosaccccssscsasccsnssccansana 3.5
Shale, medium-dark-gray, silty, extremely calcareous,

fossiliferous; contains bivalves and crinoid columnals}

includes a l-in.-thick, shaly, very fossiliferous lime-

stone layer about 1.5 ft below top Of uUnitecesvesssscaaces 2.7

Total 260.0

Core-Hole Log 3

NwiswiSELSW: sec. 1, T. 18 N., R. 17 E., Wagoner County, Oklahoma. Well cored
by Oklahoma Geological Survey; lithological descriptions by LeRoy A. Hemish.
Drilled in field directly north from pond, 550 ft FSL and 1,600 ft FWL. Field
notebook designation C-TW-3. (Surface elevation, estimated from topographic
map, 588 ft.)

Thickness
(ft)
Sand, grayish-brown, silty; contains organic matter...cceeee 1.0
Clay, dark-yellowish-brown, silty, sandy, noncalcareous,
uncons0lidatedeeseecccsscssscssssescserssorssrsvcscacasssscsne 2.0
Clay, light-brown to moderate-reddish-brown, silty, sandy,
noncalcareous, unconsolidatedessescecesccccccacscssssssass 3.5
KREBS GROUP
Savanna Formation:
Shale, medium-light-gray and dark-yellowish-orange, non-
calcareousl..l'.'......'..l..............I.........I...... lls
Coal, black, very friable, minor white gypsum on cleat
surfaces (Rowe COAl)iceecensscsscsosaasacsssnscacsnaccanss 0.8

Underclay, brownish-gray with dark-yellowish-orange

streaks, soft, sandy in lower 8 iN.cceescecsscccsccocsoces 2
Sandstone, medium-gray, shaly, noncalcareouS.ceececesscessscss 1.
Shale, medium-gray, sandy, noncalcareouS.ceccssescccccscsscas 1
Shale, medium-dark-gray, silty, noncalcareouS.cecesscccccess 1
Shale, grayish-black, fissile, carbonaceous, noncalcareous;

contains minor pyrite; calcareous in lower 6 iNcceececccsone 16.4
Shale, black, brittle, weakly calcareous in upper part to

very calcareous in lower 2 ft; contains abundant marine

fossils and small, pyrite-filled burrows; includes a 1-

in.~thick, shaly, fossiliferous limestone layer at 36 ft.. 4.7
Coal, black, moderately friablej contains pyrite layers
and white calcite on cleat surfaces (unnamed coal).eeeeecee 0.2

Underclay, medium-dark-gray; contains black carbonized

plant fragmentsS..cceesoccscecsccctscoccccccsssosssssssscocs 1
Mudstone, medium—gray, NOncalcareoOUS.sscssesccrsessscscassscnsse 2,
Shale, light-brownish-gray and medium-gray; contains

scattered carbonaceous shale streakSeesesscssccccanscccsans 7.3
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Shale, medium-dark-gray, noncalcareous; contains pyrite-

filled burrows and lenses; includes numerous light-

brownish-gray sideritic bands, 1/8 in. thick or lesS.secs.. 10.2
Limestone, brownish-gray, hard, fossiliferous, fine-grained. 0.1
Sandstone, dark-gray, silty, very fine-grained, weakly

calcareous; contains scattered fossil fragments; grades

into underlying UNifececeesoccecsoccsassasensaccscssssssse 0.6
Limestone, medium-dark-gray, very sandy, fine-grained,

cross~bedded; contains fossil shells and fossil frag-

ments; becomes grayish-black and shaly in lower 6 in.

(Sam Creek LimeStONe)eecssascseasssscasnsesosncosacnsnansans 2.1
Shale, grayish-black, weakly calcareous; contains white,

calcareous, fossil shells and fossil fragmentS.s.eecececesecse 0.8
Shale, black, carbonaceous; contains thin layers of bright,

hard coal (Sam Creek cOal)ieseeceseocsavacanaosescasacansns 0.1

Shale, grayish-black to dark-gray, noncalcareous; contains
pyrite-filled burrowS.eeccecececccccecscsccsoccescssccascccons 0
Underclay, light-gray, rooted, churned, sandy..ececccceecccse 3.

Shale, medium-light-gray, silty, sandy, noncalcareous;
contains brownish-gray, sandstone-filled burrows; grades

into underlying unit..........................--.......... 2.0
Siltstone, dark-gray with light-gray streaks, shaly, sandy,
noncalcareous, burrowed; grades into underlying unit...... 2.0

Shale, grayish-black, silty, noncalcareous; contains light-

brownish-gray sideritic concretions up to 1 in. thick;

includes numerous light-gray sandstone-filled burrows

and streaks in places, as well as pyrite-filled burrows... 9.0
Shale, grayish-black, noncalcareous; contains rare pyrite-

filled burrows and widely spaced, thin, light-brownish-

gray sideritic layers; contact with underlying unit sharp. 10.2
Limestone, medium-gray, dense, hard, fine-grained, impure,

silty, fossiliferous; contains abundant white shells

and fossil fragments (Spaniard Limestone).eeeecescecsscsss 1.5

McAlester Formation:

Shale, medium-gray to dark-gray, noncalcareous, silty in

lower 4 IN.ceceecccscesccscssconssnsassasosscscacssscnnssssas 0.7
Sandstone, very light-gray with dark-gray streaks, very

fine-grained, shaly, very calcareouS.ccssscassccccsassscnss 0.1
Shale, grayish-black, noncalcareous, carbonaceous, pyriticj

contains thin layers of coal in lower part.ccececccesssscse 0.5
Coal, black, bright, very friable; contains pyrite in

layers and on cleats (Spaniard coal).seeescesecececccscscns 0.4

Sandstone, medium-light-gray to light-gray, very fine-
grained, noncalcareous, rooted in upper 1 ft, churned
to 96 ft, wavy bedded and burrowed below 96 ft..iseececeee 7.0

Siltstone, medium-dark-gray, noncalcareous, burrowed;
contains some low-angle crossbeds, convolute beds, and
wavy beds; includes a light-brownish-gray, 3-in.-thick
sideritic concretion at 99.7 ft; grades into underlying
UNiEeeeasensasssssoscscsonsstssecssstsosssosessssnossssssossce 3.6

Shale, medium-dark-gray, silty, noncalcareous} includes
light-brownish-gray sideritic concretions up to 0.75 in.
thicKeeeoseseeeeostossosnsascccascccoccccssccccnoncsosssssasass

Shale, medium-dark-gray, calcareous, fossiliferouSe.eseseeese

(= o
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Limestone, light-brownish-gray to medium-light-gray, fine-

grained, hard, silty; contains shaly layers at 105.5 ft

and 106 ftj includes a 0.5-in.-thick layer of black,

coaly, carbonaceous shale at base Of UNiC.cceceecescncsses 3.1
Sandstone, medium-gray to light-gray, very fine-grained,

noncalcareous, rippled in partj rooted in upper 4 in.;

contains some coalified plant material in upper 2 in.;

includes some medium-gray shale streaks in placeS..cesscss 3.1
Shale, medium-gray, silty, interbedded with light-gray,

very fine-grained sandstone, noncalcareous, rippled,

DUTTOWEd. s eeeeesecscosasesascsnceccaoscascassssssssanscnsssasncs 1.3
Shale, grayish-black with scattered light-gray siltstone

and very fine-grained sandstone streaks, noncalcareous,

flat-bedded, burrowedj contains rare, light-brownish-

gray sideritic concretions up to 1 in. thick; includes

pyrite layers and masses up to 1 in. thieck, and a 0.75-

in.-thick, very calcareous, fossiliferous layer in lower

l in. of UNiteseeeessecosescscsacesocsosanssacsssanssacsascsscne 25.0
Siltstone, medium-gray, shaly, interstratified with

light-gray, very fine-grained sandstone, noncalcareous}

contains some low-angle cross—-bedding, convolute bedding,

carbonized and pyritized plant fragments, and minor

bioturbation featureSe..eecscecsccescsssascessecsscassccnsses 7.0
Shale, medium-dark-gray, noncalcareous, silty in upper

6 in.; noncalcareous; contains rare burrows, slicken-

sides, fractures filled with white calcite, and light~

brownish-gray sideritic concretions up to 3 in. thick;

becomes grayish-black in lower 3 £t of unitj calcareous,

with rare fossils in lower 2 fticessecocessssesscossssasass 4.0
Shale, dark-gray, silty, very calcareous; grades into
underlying uUnifeseeecesosceescasscccasscccosasosscscnssans 0.3

Siltstone, medium-light-gray with dark-gray mottling, very
calcareous, shaly; extensively burrowed; contains some
very fine-grained sandstone...ecesseesesossscccsossnsssncsns 0.

Shale, medium-gray, flaky, noncalcareous, slickensided...... 0

Shale, dark-gray to grayish-black, noncalcareous, slicken-
sided, fractured; contains white calcite in veinlets,
in blebs, and in thin crusts on bedding planes; includes
some pyrite-filled burrows, and light-brownish-gray

sideritic concretions up to 1 in. thicKeeeecscssacasecnases 20.3
Siltstone, dark-gray, shaly, very calcareous; contains

pyrite~filled DUTTOWS.sesscesvsssesscscscccccsscososnasasne 0.8
Limestone, dark-gray, impure, silty, fine-grained; ’

contains abundant fossil shells and fossil hasheceeeceveae 0.1
Shale, dark-gray, silty, noncalcareousj containg streaks of

light-gray, calcareous siltstone and rare fosgil shells... 1.4

Sandstone, medium-light-gray, very fine-grained, inter-

bedded with dark-gray shale; contains some brownish-gray

limestone concretions, burrows, pyrite masses, and black

carbonized plant debris on stratification planes; cross-—

bedded.cecccccccesasccssseccssssensssesssssssasssssnsanasns 1.2
Shale, grayish-black, noncalcareous; contains white,

calcareous, very fine-grained sandstone in burrows and

in thin layers on bedding planes; includes minor pyrite

and light-brownish-gray sideritic concretions up to 1 in.

thick; lower contact 1rregularecececscecccceccsscsceccccacnsne 12.5
Shale, light-brownish-gray, noncalcareouS.ccecessccecsasscess 0.4
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Sandstone, medium-gray, very fine-grained, massive, non-
calcareous; fault-contact with underlying unit; dip angle
of fault 18 55%cecrvesocccevcnacoosassscsessssasccccssnnons

Shale, medium-gray, noncalcareous, blocky fracture,
slickensided.cceccecececsccosonsossssosonsssassncsasnsncccsnsssss

Shale, medium-dark-gray with light-brownish-gray bands and
light-gray streaks, noncalcareousj contairs some very
fine-grained sandstone in thin layers and in burrows;
includes rare coal spars and scattered sideritic concre-
LilONSeeesncosscnsasastoscnsssssassesscnsscsssssssscssscscsscsscs

Shale, dark-gray, noncalcareous; contains thin light-
brownish-gray siderite bands and rare streaks of light-
gray siltstone; includes sparse fossil shells and pyrite-
filled DUFTOWSeeeeesoscccososcocssscsssscsccccsssssascssses

Coal, black, bright, moderately friable, pyritic
(Stigler[?] c0al)eveecessecnccsascsscasannsencsscnssssnasns

Underclay, dark—-gray; contains black carbonized plant
fragmentSeeeeceesrsccccsensosacacasssscssssssssssssacssssccs

Siltstone, medium-light-gray, clayey, noncalcareous,
rippledececcececeserscccccnssssssscscsscsscccsesssasasssnnne

Sandstone, light-gray with dark-gray shale streaks, very
fine-grained, noncalcareous, rippled, cross-bedded in
part, burrowed; contains minor pyrite; becomes very shaly
in 1lower 6 1Nceecesssssssecsccccccccncccccccccnnossassasans

Siltstone, medium~dark-gray, noncalcareousj contains rare,
scattered, calcareous and pyritized marine fossils..c.eess

Shale, black, noncalcareous; contains pyrite-filled
burrows and rare pyritized fossil shells.cecccecceccccacsns

Shale, black, calcareous} contains rare pyrite-filled
DULTOWSecassecsssescossssocssescccssossscsssencccnscsnsscasssos

Limestone, grayish-black, very shaly; contains abundant
f0sSil hasSheesessesscsoscesssssscrscsccccnossnssaccccccssassse

Underclay, medium-light-gray, burrowed in part, rooted
in UPPETr 2 INeeeccecscecscsocosscsocsssssoasssssssnccnnsss

Shale, medium~gray with light-gray and medium-dark-gray
bandsj includes some very fine-grained sandstone streaks}
bUrrowed.ccecececcccoscscssccorscascssscsscasosncscssasacscs

Shale, dark-gray, silty; contains rare pyrite-filled
burrows and fossil fragments; noncalcareous; includes
light-brownish-gray sideritic concretions up to 1 in.
thiCKeeeoeoecesocaasonssosssscnsccsossscsessanssscassccsanssncss

Shale, black, very calcareous; contains abundant white
fossil fragmentSeeeseeeesoccsosscsscscscsssocscsssssascssssns

Mississippian System:

Shale, black, irregularly interbedded with light-olive-
gray shale, noncalcareousS..eseseeccsccssssscascscsasacssas
Shale, light-olive-gray, noncalcareousj contains brownish-
gray, limestone-filled burrows concentrated in lower 7 in.
Limestone, white to pinkish-gray with greenish-gray flecks
mottled in upper part, very fossiliferous, coarsely
crystalline, hard; includes some light-olive-gray shale
streaks in lower 4 iNeceeececscccsssrscsccocscccsccccscnsse
Shale, brownish-gray with olive tint, very calcareous;
fossiliferous in part; includes abundant white limestone-
filled burrows and layerS.ececcececccccesscesscccscsasssasass

Total

0.3

5.3

7.0

6.6
0.3
0.5

0.4

2.2
1.0
2.3
0.3
0.1

0.3

3.3

4.5

0.5

0.7

1.3

4.4

230.4
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Core-Hole Log 4

NE{NW1SEZSEY sec. 36, T. 18 N., R. 15 E., Wagoner County, Oklahoma. Well cored
by Oklahoma Geological Survey; lithological descriptions by LeRoy A. Hemish.
Drilled in pasture just west of farm pond 1,200 ft FSL and 760 ft FEL. Field
notebook designation C-TW-4. (Surface elevation, estimated from topographic
map, 690 ft.)

Thickness
(fr)
Sand, dark-yellowish~brown, very fine-grained, unconsoli-
dated; contains Organic MAtterececcececsacsscccesenssocsscss 2.0

CABANISS GROUP
Senora Formation:

Sandstone, dark-yellowish-orange with dark-reddish-brown
bands, very fine-grained, micaceous, noncalcareous,
weathered, clayey in upper part (Chelsea Sandstone)....... 3.0
Shale, moderate-yellowish-brown and dusky-brown, clayey,
noncalcareous, weathered; becomes moderate-yellowish-
brown with light-gray and dark-yellowish-orange streaks

below 9 floeeeeeeesscceeeoccacncscanccnacssssancosasassons 10.0
Shale, olive-gray to dark-gray with dark-yellowish~orange

bands, noncalcareous, partly weathered.c.esecesscccccoccee 5.0
Shale, dark-gray, noncalcareous; includes rare dark-

yellowish-orange iron-oxide staining on bedding planes.... 5.0
Shale, grayish-black, noncalcareous; contains light-

brownish-gray sideritic concretions up to 2 in. thick..... 5.0

Shale, dark-gray, very calcareous; contains scattered

pyrite-filled burrows and light-brownish-gray sideritic

concretions up to 2 in. thickisseseseeocossecosonscscccocsecs 3.1
Shale, grayish-black, noncalcerous; contains scattered

pyrite-filled burrows and rare calcareous fossil shells;

becomes calcareous below 39.3 ftj includes a 2.5~in.-

thick, medium-light-gray limestone concretion at 41.1 ft.. 11.7
Shale, grayish-black, noncalcareouS.seesecesesccescvcsascone 1.5
Shale, grayish-black, very calcareous; contains pyrite-

filled burrows and abundant fossil shells; grades into

underlying uUNiteseseceecceececensscscssonsesssccaansosssans 0.3
Limestone, grayish-black, very shaly; contains abundant

white fossil shells and fossil hashieiecessesccconscconnes 0.1
Shale, black, weakly calcareous, very carbonaceouUS.eccecscees 0.1
Coal, black, moderately friable, white calcite on cleat

surfaces (unnamed COAl)eeeeescrscscossssssscsesacascnccnns 0.1
Underclay, medium-dark-gray, silty, hard, weakly calcar-

eous, CarbonaceouS.ccescesscssscscecssescsscccsosscscnssnans 0.1

Limestone, light-gray with medium-dark-gray streaks,
shaly; sandy in upper part; contains abundant white
fossil shells and fossil hash from 47.6 to 49 ft, and
scattered fossils below 49 ft; grades downward into cal-
careous, fossiliferous shale (Tiawah Limestone)..ececesesss 3.1
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Shale, grayish-black, calcareous, contains scattered
fossil shells, rare burrows, and light-brownish-gray
limestone and sideritic concretions up to 1 in. thick;
pyrite-filled burrows concentrated from 54.9 to 535 f¢t,
and limestone-filled burrows concentrated from 59.3 to

59.6 flusaceressccesvsscssssscscsccsscnancsnossssssansssssns 9.5
Coal, black, moderately friable, white calcite and pyrite

on cleats and bedding planes (Tebo coal)eceeceacsccsccenss 0.6
Underclay, medium-dark-gray to light-gray; contains black,

carbonized plant fragmentsS..ceesccoscccsscecssssnscscacnse 0.4

Shale, medium-gray, soft, burrowed; includes a fossilifer-
ous, light-gray, 2-in.-thick limestone concretion at

63e8 fluveeoearoosesooossasssssscsosacncasscssssssassosasssne 4.4
Shale, grayish-black, calcareous; contains scattered,

white, fossil shells and pyrite-filled burrowS..cceeccesses 3.1
Shale, grayish-black, noncalcareous; contains rare fossil

shells and pyrite-filled burroWS.ecsceccocsccessasccscsosans 1.9
Coal, black, moderately friable, white calcite on cleats}

includes a 0.75-in.-thick mass of pyrite (RC coal)ececesss 0.2
Shale, medium-gray, noncalcareous; includes some dissem-

inated pyrite in lower 3 in. of uniteseecesescacecscencncs 3.7
Shale, medium-light-~gray, very calcareous, bioturbated...... 0.6
Shale, medium-light-gray; silty, noncalcareous, biotur-

bated} contains brownish-gray, sandstone-filled burrows... 2.1

Shale, medium-light-gray with light-gray bands, noncal-
careous} contains streaks of siltstone, and sandstone-
filled burrows; includes a 1.25-in.~-thick limestone

concretion at 79 fleceesssescsccaccsccscnssccssccnccconncas 3.5
Shale, grayish-black, noncalcareous; contains rare car-
bonized and pyritic plant compressionS..eeeccecssssssccscs 9.9

Shale, dark-gray, noncalcareous; contains rare pyrite-

filled burrows and light-brownish-gray sideritic concre-

tions up to 3.5 in. thickeeeeceesoessocsoscsscctcccsccnnns 7.8
Sandstone, light-gray with dark-gray streaks, very fine-

grained, bioturbated, noncalcareousj includes minor

black, macerated plant materialecsscseccsccccoscssacenssasne 1.5
Shale, medium-gray, silty, noncalcareous; contains scatter-

ed pyrite~filled burrows and abundant black, carbonized

and pyritized plant compressions} includes rare streaks

of light-gray, very fine-grained sandstone as well as

light-brownish-gray, sideritic concretions up to 1.5 in.

thiCKeeoosessscossssassssascsssssscsssssssascccccsssssossscsnsse 6.7
Sandstone, medium-light-gray with dark-gray streaks, very

fine-grained, micaceous, noncalcareous, cross—bedded in

part, wavy-bedded in part; contains some black macerated

plant debris on bedding planes; includes some burrows in

lower 6 ft Of UNiCaiscecesososoncecccssscosssssnsassscscscns 19.8
Siltstone, medium-dark-gray with white streaks, shaly,

noncalcareous, micaceous, burrowed, flat-bedded to wavy-

bedded in part; includes some very fine-grained sandstone

layers, black macerated plant debris, and a l-in.-thick

sideritic concretion at 126.2 ft.ceeceeccccccncesccccnanse 1.8
Sandstone, medium-gray with white streaks, shaly, rippled

and cross-laminated in part, noncalcareous, micaceous,

burrowed in part; includes some black macerated plant

material on bedding planesj microfaulted in places;

contains convolute beds and scour features; slicken-

sided on fracture surfaces; grades into underlying unit... 13.2
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Siltstone, medium-dark-gray, noncalcareous, micaceous,
microfaulted; contains streaks of light-gray, very fine-
grained sandstone in upper part; bioturbated extensively
from 144 to 146 ft; slickensided on fracture surfaces;
includes black macerated plant debris on bedding planes
in places; grades into underlying unit..ceeeeeccscccscsces

Shale, medium-gray, silty, hard, noncalcareousj includes
sparse streaks of light-gray, very fine-grained sand-
stone, slickensided.cesececcececoscsssassssccossssossoscns

Shale, dark-gray, noncalcareous; contains rare pyritized
brachiopod fossils and pyrite~filled burrows; includes a
2.25-in.-thick, sparsely fossiliferous, dense, light~
brownish-gray limestone concretion from 210.4 to
N P

Shale, grayish-black, noncalcareous; contains scattered,
white, calcareous and pyritic fossil shells and shell
fragments as well as white calcite . in veins, and pyrite
in layers; includes rare pyrite-filled burrows; becomes
calcareous from 219 to 220.2 ft, and from 225.7 to
22646 fCuceeeeoeososooncenossssonsasacassanasnsnasesasncenses

Coal, black, moderately friable; contains white calcite on
cleats and thin crusts and laminae of pyrite on bedding
planes (Weir-Pittsburg coal)eeeercsscensccnscascsssscscsse

KREBS GROUP
Boggy Formation:

Siltstone, grayish-black, carbonaceous, noncalcareous;
grades into underlying unit...eeeveececeveoscsscasvocsonss
Sandstone, light-gray with medium-gray streaks, very fine-
grained, churned and rooted; contains black carbonized
plant fragments; cross-laminated in part.issccececesceccsse
Sandstone, medium-light-gray with medium-dark-gray bands;
interbedded with siltstone and shaly siltstone, very
fine-grained, noncalcareous; scour features and low-
angle cross-bed features commonj; unit includes five well-
defined graded-bed sequences from 0.5 to 1.5 ft thick.....
Siltstone, medium-gray, sandy, noncalcareous, rippled in
places; contains some low-angle cross-bedded sandstone
layers as well as convolute sandstone beds; grades into
underlying Unit.ececeecesceecaceessnsscccanasoesosansasassne
Shale, medium-gray, silty, noncalcareous; contains light-
brownish-gray sideritic concretions up to 1l in. thick.....
Shale, medium-dark-gray to dark-gray, noncalcareous;
contains scattered, pyritized pelecypod valves about
0.5 In. lONgZeesescessoesccscssessnsssssssesscssssnsssnsnss
Shale, grayish-black, noncalcareous; contains some white,
calcareous, fossil shells and pyrite-filled burrows;
inciudes light-brownish-gray sideritic concretions up
t0 4 in. thickeeseessosssssssasccscsasssasssssssssasscasese
Coal, black, moderately friable, minor pyrite and calcite
on cleat surfaces (Wainwright coal)ieeescecscscsnssconncnss
Underclay, medium-dark-gray to medium-gray, carbonaceous,
slickensided.ceeeececosoesossesccasssssscaansansvsccanssna
Siltstone, medium-gray, shaly, noncalcareous, rootedescece..

47.2

12.3

13.2

13.1

0.3

0.1

6.0

5.3

19.0

2.7

11.0
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Sandstone, medium-light-gray, very silty and shaly, mica-
ceous, noncalcareous, very fine-grained; contains black,
carbonized plant compressions; grades into underlying
UNiCeeeooscovsecasscsassosscscccosacsssassancesessasssosnsss

Shale, dark-gray, noncalcareous, carbonaceous; contains
some coaly streaks at base Of uUNit.cesecoscesceoncncannnss

Underclay, medium-dark-gray, slickensided; contains dark-
gray to black, carbonaceous and coaly streaksj; burrowed...

Shale, grayish-black, noncalcareous; brittle; contains
pyritized trace fossils and white, calcareous shells
and shell fragments; includes light-brownish-gray
sideritic concretions up to 3 in. thickeceessesceocsonocse

Shale, dark-gray, very calcareous, hard; contains
scattered, white fossil shells and fossil hash, and
pyritized trace fossilsj; becomes weakly calcareous to
noncalcareous 1in lower 1 fteceecesssccccsccccccsssscscacans

Siltstone, medium-gray, calcareous; contains pyritized
trace fossilsj intertongued with underlying unit.ceecesecsee

Shale, grayish-black to dark-gray, noncalcareous; contains
burrows and rare, white, fossil shells..cccecescccconsosce

Sandstone, medium-gray, very calcareous, very fine-
grained, churned..cccececeescvossecnesecnsccassscosscnscns

Shale, grayish-black, noncalcareous, slickensided.ieceeucass

Siltstone, medium-dark-gray, shaly, very calcareous}
contains scattered, white, fossil shells and shell
fragments; burrowed; grades into underlying unit.eeesco...

Sandstone, medium-gray with light-gray streaks, very
fine-grained, silty, micaceous; microfaulted in places;
contains convolute beds and wavy laminae in part.ececcececss

Siltstone, medium-gray, sandy, micaceous, noncalcareous,
slickensided; contains light-brownish-gray sideritic con-
cretions up to 3 in. thick; grades into underlying unit...

Shale, medium-dark-gray, silty, noncalcareous; contains
rare carbonized and pyritized wood fragmentSeeecccccescsss

Shale, medium-dark-gray, noncalcareous; contains pale-
yellowish-brown sideritic concretions up to 2 in. thick;
includes rare, black, carbonized wood fragments and
fossil shells in lower 1 ft of unit.ceceecccconcsssscccens

Shale, grayish-black, noncalcareous; contains light=-
brownish-gray sideritic and rare calcareous concretions
up to 2.5 in. thick; includes scattered, white fossil
shells and pyrite~filled burrows; becomes black, with
increased fossil content at 409 ftj calcareous from 424.4
to 426.0 ft, with a 0.5-in.-thick, shaly, bioclastic
limestone layer at 425.3 ftoeveseoscocerecossscnssscccaanse

Total

0‘9

2.2

5.6

3.4

5.5

36.0

22.0

24,2

43.8

440.0
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Appendix 3: Analyses of Coals

In Table A3-1, the analyses are grouped first by township and range, progressing from
south to north and west to east, respectively. Within each township block, coal analyses are
listed according to the age of the data report, from oldest to youngest. Coal beds are arranged
alphabetically by name within the age group. Averages of the data from two or more
analyses were computed only if: (1) samples of the coal were collected in the same township;
(2) data were reported in the same year; (3) analyses were performed on coal samples from
the same coal bed; (4) analyses were reported under identical conditions, such as “as received
basis” or “moisture free basis”; and (5) analyses were done in the same laboratory.

Table A3-2 contains data from individual samples of coal collected and analyzed by OGS
personnel. Listing of analyses is alphabetical, by names of coal beds. Location of sample sites
can be obtained by referring to the map numbers (see footnote a, Table A3-2).

TABLE A3-1.--AVERAGE ANALYSES OF COALS IN CREEK, TULSA, WAGONER, AND WASHINGTON COUNTIES, OKLAHOMA

Coal bed Proximate Analysis (%) Free Number of
) and Sample Volatile Fixed Sulfur swelling analyses Data Year
Township/Range rank? condition® Moisture® matter carbon Ash® (2) Btu/lb index (whole seam) source® reported
T16N, R12E Dawson 1 6.3 32.5 39.6 21.6 0.6 9,333 b3 1 oGS 1981
- 2 N/A 34.7 42.3 23.0 0.6 9,963
3 N/A 45,1 54.9 N/A 12,943
T16N, R1SE Croweburg 1 3.4 38.5 50.1 8.0 2.1 12,591 14 1 0GS 1981
- 2 N/A 39.8 51.9 8.3 2.2 13,047
3 N/A 43.5 56.5 N/A 14,225
T16N, RI6E Secor 1 3.9 35.1 57.3 3.7 0.5 14,013 1 Company 1982
- 2 N/A 36.5 59.6 3.9 0.5 14,581
3 N/A 38.0 62.0 N/A 15,166
Secor 1 3.8 37.7 54.8 3.7 1.5 14,021 74 1 0GS 1983
- 2 N/A 39.2 56.9 3.9 1.6 14,567
3 N/A 40.8 59.2 N/A 15,158
T16N, R17E Secor 1 1.6 40.8 52.5 5.1 2.4 14,026 2 0GSs 1976
hvaAb 2 N/A 41.4 53.3 5.3 2.5 14,250
3 N/A 43.7 56.3 N/A 15,013
Bluejacket 1 2.2 38.9 45.5 13.4 4.1 12,656 8} 5 Company 1978
- 2 N/A 39.8 46.6 13.6 4.2 12,941
3 N/A 46,2 53.8 N/a 14,981
Drywood 1 1.4 39.9 45.8 12,9 4.1 12,941 1 Company 1978
- 2 N/A 40.5 46.4 13,1 4.2 13,125
3 N/A 46.6 53.4 N/A 15,104
Secor 1 4.0 37.0 56.6 2.4 0.6 14,197 1 Company 1979
- 2 N/A 38.5 59.0 2.5 0.6 14,793
3 N/A 39.5 60.5 N/A 15,174
Secor 1 4.1 35.9 57.8 2.2 0.5 14,271 2 Company 1979
- 2 N/A 37.4 60.3 2.3 0.6 14,873
3 N/A 38.3 61.7 N/A 15,221
Secor 1 2.7 35.5 55.7 6.1 1.6 13,682 4% 7 Company 1979
- 2 N/A 36.4 S7.4 6.2 1.6 14,062
3 N/A 38.8 61.2 N/A 14,991
Secor 1 3.7 35.8 53.8 6.7 1.7 13,595 1 Company 1979
- 2 N/A 37.2 55.9 6.9 1.8 14,118
3 N/A 40.0 60.0 N/A 15,164
Secor 1 3.1 35.3 56.3 5.3 2.0 13,807 8 3 oGS 1981
hvab 2 N/A 36.4 58.1 5.4 2,1 14,254
3 N/A 38.5 61.5 N/A 15,068
Tullahassee 1 3.4 38.5 49.7 8.4 4.2 13,336 84 1 0GS 1981
hvAb 2 N/A 39.8 51.5 8.7 4.3 13,800
3 N/A 43.7 56.3 N/A 15,115
Secor 1 3.9 35.0 57.7 3.4 0.7 14,124 1 Company 1982
- 2 N/A 36.5 60.0 3.5 0.8 14,689
3 N/A 37.8 62.2 N/A 15,232
Secor 1 4.4 34.3 59.2 2.1 0.5 14,204 6% 14 Company 1982
-- 2 N/A 35.8 62.0 2.2 0.5 14,858

3 N/A 36.6 63.4 N/A 15,192
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Coal bed Proximate Analysis (Z) Free Number of
and Sample Volatile Fixed Sulfur swelling analyses Data Year
Township/Range rank® condition® Moisture® matter carbon Ash® (%) Btu/lb  index (whole seam) source® reported
Secor 1 7.1 32.0 57.9 3.0 0.5 12,180 1 Company 1982
- 2 N/A 34.4 62.3 3.3 0.5 13,111
3 N/A 35.6 64.4 N/A 13,558
Secor 1 3.9 35.5 58.4 2.2 0.5 14,225 73 2 0GSs 1983
hvAb 2 N/A 36.9 60.8 2.3 0.5 14,810
3 N/A 37.8 62.2 N/A 15,143
T17N, R12E Dawson 1 5.6 36.0 41.2 17.2 2.7 10,833 14 1 0GS 1981
-- 2 N/A 38.2 43.8 18.0 2.8 11,473
3 N/A 46.6 53.4 N/A 12,535
T17N, R16E Bluejacket 1 3.9 36.1 46.3 13.7 6.5 12,320 1 USBM 1916
hvAb 2 N/A 37.6 48.2 14.2 6.8 12,810
3 N/A 43.8 56.2 N/A 14,951
Bluejacket 1 10.3 35.1 47.9 6.7 1.4 11,332 4 2 0GS 1981
- 2 N/A 39.3 53.4 7.3 1.5 12,535
3 N/A 42.4 57.6 N/A 13,535
T17N, R18E Rowe 1 2.1 38.3 51.5 8.1 3.9 13,620 8 1 0GS 1981
hvAb 2 N/A 39.1 52.6 8.3 4.0 13,907
3 N/A 42,7 57.3 N/A 15,166
T18N, R13E Jenks 1 1.6 39.9 49.3 9.2 3.8 13,670 1 USBM 1913
hvAb 2 N/A 40.5 50.2 9.3 3.8 13,890
3 N/A 44,6 55.4 N/A 4.2 15,310
Jenks 1 14.0 37.3 38.7 10.0 l.1 9,291 1 0GS 1981
- 2 N/A 43.4 45.0 11.6 1.3 10,801
3 N/a 49.1 50.9 N/a 12,225
T18N, RISE Croweburg 1 8.3 34.0 51.0 6.7 2.5 12,580 1 USBM 1914
hvBb 2 N/A 37.1 55.6 7.3 2.8 13,710
3 N/A 40.0 60.0 N/A 14,800
Croweburg 1 7.2 34.7 50.1 8.0 3.0 12,460 2 USBM 1926
hvBb 2 N/A 37.4 54.0 8.6 3.3 13,400
3 N/A 40.9 59.1 N/A 3.6 14,670
Croweburg 1 5.2 35.9 51.5 7.4 3.5 12,750 1 0GS 1928
hvBb 2 N/A 37.9 54.3 7.8 3.7 13,450
3 N/A 41.1 58.9 N/A 14,588
Croweburg 1 8.4 36.3 47.3 8.0 3.1 12,320 5 0GS 1944
hvBb 2 N/A 39.6 51.7 8.7 3.4 13,450
3 N/A 43.4 56.6 N/A 3.7 14,740
Croweburg 1 10.0 33.2 49.1 7.7 0.7 10,772 1 0GS 1976
- 2 N/A 36.9 54.5 8.6 0.8 11,967
3 N/A 40.3 59.7 N/A 13,088
Mineral 1 5.0 33.3 46.0 15.7 3.7 11,284 1 0GSs 1976
hvBb 2 N/A 35.0 48.5 16.5 3.9 11,878
3 N/A 42.0 58.0 N/A 14,225
T18N, R16E Tebo 1 7.1 35.5 49.9 7.5 1.1 11,770 ¥ 1 0GS 1981
- 2 N/A 38.2 53.8 8.0 1.2 12,666
3 N/A 41.6 58.4 N/A 13,775
Weir-Pittsburg 1 3.3 37.3 48.0 11.4 5.6 12,247 4 2 0GS 1981
- 2 N/A 38.6 49.7 11.7 5.7 12,667
3 N/A 43.7 56,3 N/A 14,350
T18N, RI7E Rowe 1 7.4 34.6 49.6 8.4 1.1 11,762 1 1 0GS 1981
- 2 N/A 37.4 53.5 9.1 1.2 12,705
3 N/A 41.1 58.9 N/A 13,977
T18N, RI8E Spaniard? 1 0.8 35.0 46.1 18.1 3.9 12,198 1 0Gs 1976
- 2 N/A 35.3 46.5 18.2 3.9 12,223
3 N/A 43.2 56.8 N/A 14,942
T19N, RI12E Tulsa 1 10.8 36.4 38.9 13.9 0.6 10,020 1 0GS 1981
- 2 N/A 40.8 43.7 15.5 0.7 11,232
3 N/A 48.3 51.7 N/A 13,299
T19N, R13E Dawson 1 6.3 37.7 47.8 8.2 3.8 12,690 1 USBM 1914
hvAb 2 N/A 40.2 51.0 8.8 4.0 13,550
3 N/A 44,1 55.9 N/a 4.4 14,850
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Coal bed Proximate Analysis (%) Free Number of
and Sample Volatile Fixed Sulfur swelling analyses Data d Year
Township/Range rank? condition® Moisture® matter carbon Ash® (2) Btu/lb  index (whole seam) source® reported
Dawson 1 6.4 36.5 49.1 8.0 3.7 12,510 1 USBM 1926
hvBb 2 N/A 39.0 52.4 8.6 4,0 13,370
3 N/A 42.17 57.3 N/A 4.4 14,620
Dawson 1 6.3 35.7 48.1 9.9 4.1 12,363 3 0Gs 1928
hvBb 2 N/A 38.1 51.3 10.6 4.4 13,194
3 N/A 42.6 57.4 N/A 4.9 14,753
T19N, RI1SE Croweburg 1 7.0 33.6 53.2 6.2 1.2 12,750 6 0GS 1944
hvBb 2 N/A 36.2 57.1 6.7 1.3 13,710
3 N/A 38.8 61.2 N/A 1.4 14,690
Croweburg 1 3.9 36.4 52.3 7.4 2,2 12,998 st 2 0GS 1976
hvAb 2 N/A 37.9 54.4 7.7 2.3 13,533
3 N/A 41.0 59.0 N/A 14,662
Mineral 1 4.7 26.4 36.5 32.4 3.0 8,627 4 0GSs 1976
hvBb 2 N/A 27.6 38.3 34,1 3.1 9,037
3 N/A 42.2 57.8 N/A 13,608
Croweburg 1 3.5 35.2 56.1 5.2 0.4 13,624 6% 1 0Gs 1981
hvAb 2 N/A 36.4 58.1 5.5 0.5 14,119
3 N/A 38.6 61.4 N/A 14,932
Iron Post 1 3.1 39.0 54.4 3.5 2.0 13,616 6 1 0GS 1981
hvAb 2 N/A 40.3 56.1 3.6 2,1 14,059
3 N/A 41.8 58.2 N/A 14,582
Mineral 1 17.8 24.4 26.8 31.0 0.6 5,762 1 0GS 1981
- 2 N/A 29.7 32.6 37.7 0.7 7,010
3 N/A 47.7 52,3 N/A 11,253
T20N, RI13E Dawson 1 6.7 36.3 48.3 8.7 3.4 12,540 1 USBM 1914
hvBb 2 N/A 38.9 51.7 9.4 3.6 13,450
3 N/A 42.9 57.1 N/A 14,823
Dawson 1 6.1 35.5 48.7 9.7 4.3 12,330 3 USBM 1942
hvBb 2 N/A 37.8 51.8 10.4 4.6 13,130
3 N/A 42.1 57.9 N/A 5.1 14,640
T22N, RI3E Cedar Bluff 1 5.6 35.2 43.0 16.2 5.6 11,425 6% 1 OGS 1986
hvAb 2 N/A 37.3 45.6 17.1 5.9 12,105
3 N/A 45.0 55.0 N/A 14,607
Dawson 1 3.3 35.4 48.6 12,7 3.9 12,686 8 1 0GS 1986
hvAb 2 N/A 36.6 50.3 13.1 4.0 13,119
3 N/A 42,1 57.9 N/A 15,102
Tulsa 1 2.4 39.1 40.3 18,2 2.0 12,085 6% 1 0GS 1986
hvAb 2 N/A 40.1 41.3 18.6 2.1 12,385
3 N/A 49.2 50.8 N/A 15,221
T22N, R14E Dawson 1 6.1 38.4 47.3 8.2 3.8 12,740 1 USBM 1914
hvab 2 N/A 40.8 50.5 8.7 4,1 13,560
3 N/A 44.8 55.2 N/A 14,865
Dawson 1 4.2 37.5 46.6 11.7 4.7 12,590 1 0GS 1928
hvAb 2 N/A 39.1 48.7 12,2 4.9 13,140
3 N/A 44.6 55.4 N/A 14,970
Dawson 1 2.1 39.8 47.0 11.1 4.3 12,777 7% 1 0GS 1980
hvAb 2 N/A 40.5 48.2 11.3 4.4 13,057
3 N/A 45.8 54,2 N/A 14,720
T24N, R14E Dawson 1 4.1 38.0 49.5 8.4 3.7 13,003 7 1 0GS 1986
hvAb 2 N/A 39.6 51.6 8.8 3.9 13,562
3 N/A 43.4 56.6 N/A 14,864
Tulsa 1 4.2 41.2  47.6 7.0 1.5 13,482 2} 1 ocs 1986
hvAb 2 N/A 43.1 49.7 7.3 1.6 14,080
3 N/A 46.4 53.6 N/A 15,182

8hvAb, high-volatile A bituminous; hvBb, high-volatile B bituminous; --, not classified.
b} = a6 received; 2 = moisture-free; 3 = moisture~ and ash-free.

©N/A, not applicable.

dCompany, coal company or other industry-related source; 0GS, Oklahoma Geological Survey; USBM, United States Bureau of Mines.
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TABLE A3-2.--ANALYSES OF COALS IN CREEK, TULSA, WAGONER, AND WASHINGTON COUNTIES, OKLAHOMA
(Samples collected by the author and tested by the Oklahoma Geological Survey Chemistry Laboratory.)
Map Coal bed Proximate analysis (2) Free Type of
Sample number? and Sample Volatile Fixed Sul fur swelling Year sample
number (Pls. 1-3) rank? condition® Moisture matter carbon Ash (%) Btu/lb index sampled site
80C33H Ms 35, Bluejacket 1 1.8 37.6 52.7 7.9 2,1 13,444 74 1980 Cb
PL. 3 - 2 N/A 38.2 53.8 8.0 2.1 13,696
3 N/A 41.6 58.4 N/A 14,893
80C34H MS 36, Blue jacket 1 18.9 32.7 43.0 5.4 0.6 9,221 1980 S0
Pl. 3 - 2 N/A 40.4 53.0 6.6 0.8 11,374
3 N/A 43.2 56.8 N/A 12,178
86C25H CH 1, Cedar Bluff 1 5.6 35.2 43.0 16.2 5.6 11,425 6% 1986 Core
Pl. 1 hvAb 2 N/A 37.3 45.6 17.1 5.9 12,105
3 N/A 45.0 55.0 N/A 14,607
80C19H MS 67, Croweburg 1 4.4 35.0 56.9 3.7 0.4 13,768 63 1980 AcSM
(Upper 9 Pl. 2 hvAb 2 N/A 36.6 59.5 3.9 0.4 14,402
in. of 3 N/A 38.1 61.9 N/A 14,986
split
sample)
80C20H MS 67, Croweburg 1 2.6 35.4 55.2 6.8 0.5 13,481 6 1980 AcSM
(Lower 9 Pl, 2 hvAb 2 N/A 36.3 56.7 7.0 0.5 13,837
in. of 3 N/A 39.1 60.9 N/A 14,878
split
sample)
80C30H MS 13, Croweburg 1 3.8 39.3 51.2 5.7 2.0 12,849 1% 1980 AbSM
(Upper 9 Pl. 2 hvBb 2 N/A 40.8 53.2 6.0 2.1 13,364
in. of 3 N/A 43.4 56.6  N/A 14,212
split
sample)
80C31H MS 13, Croweburg 1 3.1 37.6 49.0 10.3 2,2 12,334 14 1980 AbSM
(Lower 9 Pl. 2 hvBb 2 N/A 38.8 50.6 10.6 2.3 12,730
in. of 3 N/A 43.4 56.6 N/A 164,239
split
sample)
79C20H MS 72, Dawson 1 1.7 41.7 48.5 8.1 3.4 13,464 8 1979 AcSM
(Upper 8 PL. 1 hvAb 2 N/A 42.5 49.2 8.3 3.5 13,702
in. of 3 N/A 46.2 53.8 N/A 14,939
split
sample)
79C21H MS 72, Dawson 1 2.6 37.9 45.5 14.0 5.2 12,090 7 1979 AcSM
(Lower 8 Pl. 1 hvAb 2 N/A 38.4 47.2 14.4 5.3 12,413
in. of 3 N/A 45.4 54.6 N/A 14,501
split
sample)
80C15H MS 25, Dawson 1 5.2 37.5 43.0 14.3 2.7 11,329 1 1980 Cb
(Upper 12 PL. 1 - 2 N/A 39.5 45.4 15,1 2.8 11,945
in. of 3 N/A 46.6 53.4 N/A 14,069
split
sample)
80C16H MS 25, Dawson 1 6.0 34.6 39.4 20.0 2.7 10,337 13 1980 Cb
(Lower 12 Pl. 1 - 2 N/A 36.9 42.3 20.8 2.8 11,002
in, of 3 N/A 46.8 53.2 N/A 13,897
split
sample)
80C17H MS 3, Dawson 1 6.3 32.5 39.6 21.6 0.6 9,333 k3 1980 DCB
Pl. 1 - 2 N/A 34.7 42.3 23.0 0.6 9,963
3 N/A 45,1 54.9 N/A 12,943
86C27H CH1, Dawson 1 3.3 34.9 47.0 14.8 4.1 12,289 8 1986 Core
(Upper Pl. 1 - 2 N/A 36.1 48.7 15.3 4,2 12,709
10.5 in. 3 N/A 42,6 57.4 N/A 14,998
of 21-in.
bed)
86C28H CH 1, Dawson 1 3.4 35.9 50.1 10.6 3.7 13,084 8 1986 Core
(Lower P1. 1 hvAb 2 N/A 37.2 51.8 11.0 3.8 13,547
10.5 in. 3 N/A 41,7 58.3 N/A 15,218
of 21-in.

bed)



Appendix 3 115
Map Coal bed Proximate analysis (%) Free Type of
Sample number? and Sample Volatile Fixed Sulfur swelling Year sample
number (Pls. 1-3) rankP condition® Moisture matter carbon  Ash (%) Btu/lb index sampled site
86Cc30H CH 2, Dawson 1 4.1 38.0 49.5 8.4 3.7 13,003 7 1986 Core
Pl. 1 hvAb 2 N/A 39.6 51.6 8.8 3.9 13,562
3 N/A 43.4 56.6 N/a . 14,864
80C18H MS 65, Iron Post 1 3.1 39.0 54.4 3.5 2.0 13,616 6 1980 RC
Pl1. 1 hvAb 2 N/A 40.3 56.1 3.6 2.1 14,059
3 N/A 41.8 58.2 N/A 14,582
80C11H MS 42, Jenks 1 14.2 38.5 36.0 11.3 1.0 9,370 1980 SP
(Upper 8 Pl. 2 -- 2 N/A 44.9 41.9 13.2 1.2 10,919
in. of 3 N/A 51.7 48.3 N/A 12,576
split
sample)
80clzd MS 42, Jenks 1 13.8 36.2 41,2 8.8 l.1 9,221 1980 SP
(Lower 9 Pl. 2 - 2 N/A 42.0 47.7 10.3 1.3 10,696
in. of 3 N/A 46.8 53.2 N/A 11,924
split
sample)
81ClH MS 69, Mineral 1 25.4 23.4 23.0 28.2 0.3 4,393 1981 Cb
(Upper 14 P1. 3 - 2 N/A 31.4 30.8 37.8 0.4 5,890
in. of 3 N/A 50.4 49.6 N/A 9,469
split
sample)
81C2H MS 69, Mineral 1 13.1 21.1 27.5 38.3 0.4 5,638 1981 Cb
(Middle 9 Pl. 3 - 2 N/A 24.3 31.6 44.1 0.5 6,489
in. of 3 N/A 43.4 56.6 N/A 11,608
split
sample)
81C3H MS 69, Mineral 1 10.6 28.2 1.1 8,016 1981 Cb
(Lower 9 Pl. 3 - 2 N/A 31.5 1.2 8,968
in. of 3 N/A N/A 13,092
split
sample)
81CSH MS 56, Rowe 1 1.4 34.6 49,6 8.4 1.1 11,762 1} 1981 SO
Pl. 3 2 N/A 37.4 53.5 9.1 1.2 12,705
3 N/A 41,1 58.9 N/a 13,977
81C6H MS 40, Rowe 1 2.1 38.3 51.5 8.1 3.9 13,620 8 1981 AbSM
Pl. 3 hvAb 2 N/A 39.1 52.6 8.3 4.0 13,907
3 N/A 42.17 57.3 N/A 15,166
80C35H MS 19, Secor 1 1.9 36.4 53.0 8.7 2.2 13,358 7% 1980 AcSM
(Upper 8% P1. 2 hvAb 2 N/A 37.0 54.1 8.9 2,2 13,621
in. of 3 N/A 40.7 59.3 N/A 14,952
split
sample)
80C36H MS 19, Secor 1 1.9 38.0 57.1 3.0 1.3 14,538 8 1980 AcSM
(Lower 8% Pl. 2 hvAb 2 N/A 38.7 58.3 3.0 1.3 14,826
in. of 3 N/A 40.0 60.0 N/A 15,288
split
sample)
80C37H MS 21, Secor 1 2.9 33.4 56.6 7.1 2.5 13,464 73 1980 AcSM
(Upper 10 Pl. 2 hvAb 2 N/A 34.4 58.3 7.3 2.6 13,870
in. of 3 N/A 37.1 62.9 N/A 14,967
split
sample)
80C38H MS 21, Secor 1 2.0 36.6 58.6 2,8 1.3 14,376 8 1980 AcSM
(Lower 10 Pl. 2 hvAb 2 N/A 37.4 59.8 2.8 1.3 14,662
in. of 3 N/A 38.4 61.6 N/A 15,092
split .
sample)
83C15H MS 23, Secor 1 3.6 35.9 $9.1 1.4 0.5 14,484 7% 1983 AcSM
(Upper 8 Pl. 2 hvAb 2 N/A 37.2 6l.4 1.4 0.5 15,018
in. of 3 N/A 37.7 62.3 N/A 15,232
split
sample)
83C16H MS 23, Secor 1 4.5 34.0 59.9 1.6 0.5 14,157 7% 1983 AcSM
(Lower 8 Pl. 2 hvAb 2 N/A 35.6 62.8 1.6 0.5 14,826
in. of 3 N/A 36.2 63.8 N/A 15,070
split

sample)
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Map Coal bed Proximate analysis (%) Free Type of
Sample number? and Sample Volatile Fixed Sulfur swelling Year sample
number (Pls. 1-3) rankb condition® Moisture matter carbon  Ash (%) Btu/lb index sampled site
83C17H MS 18, Secor 1 4.0 37.0 54.5 4.5 1.7 13,852 7% 1983 AcSM
(Upper 9 Pl. 2 hvAb 2 N/A 38.5 56.8 4.7 1.8 14,435
in. of 3 H/A 40.4 59.6 N/A 15,148
split
sample)
83ci8H Ms 18, Secor 1 3.5 38.4 55.1 3.0 1.4 14,189 73 1983 AcSM
(Lower 9 Pl. 2 hvAb 2 N/A 39.8 57.0 3.2 l.4 14,710
in. of 3 N/A 41.1 58.9  N/A 15,190
split
sample)
83C19H MS 20, Secor 1 3.5 36.2 57.2 3.1 0.6 14,143 7 1983 AcSM
(Upper 10 Pl. 2 hvAb 2 N/A 37.5 59.3 3.2 0.6 14,656
in. of 3 N/A 38.7 61.3 N/A 15,140
split
sample)
83C20H MS 20, Secor 1 4.3 35.8 57.5 2.4 0.4 14,112 7% 1983 AcSM
(Lower 10 Pl. 2 hvAb 2 N/A 37.4 60.1 2.5 0.4 14,743
in. of 3 N/A 38.4 61.6 N/A 15,119
split
sample)
80C25H MS 54, Tebo 1 7.1 35.5 49.9 7.5 1.1 11,770 ¥ 1980 Cb
Pl. 2 -~ 2 N/A 38.2 53.8 8.0 1.2 12,666
3 N/A 41.6 58.4 N/A 13,775
81C4H MS 1, Tullahassee 1 3.4 38.5 49.7 8.4 4.2 13,336 8} 1981 Cb
Pl. 2 hvAb 2 N/A 39.8 51.5 8.7 4.3 13,800
3 N/A 43,7 56.3 N/A 15,115
80C14H MS 62, Tulsa 1 10.8 36.4 38.9 13.9 0.6 10,020 1980 SO
P1. 3 -- 2 N/A 40.8 43.7 15.5 0.7 11,232
3 N/A 48.3 51.7 N/A 13,299
86C26H cH 1, Tulsa 1 2.4 39.1 40.3 18.2 2.0 12,085 6% 1986 Core
Pl. 3 hvAb 2 N/A 40.1 41.3 18.6 2.1 12,385
3 N/A 49,2 50.8 N/A 15,221
86C29H cH 2, Tulsa 1 4.2 41.2 47.6 7.0 1.5 13,482 2% 1986 Core
Pl. 3 hvAb 2 N/A 43.1 49.7 7.3 1.6 14,080
3 N/A 46.4 53.6 N/A 15,182
80C22H MS 49, Weir-Pittsburg 1 3.3 37.4 49.6 9.7 6.3 12,528 5 1980 Cb
Pl. 1 - 2 N/A 38.7 51.3 10.0 6.5 12,958
3 N/A 43.0 57.0 N/A 14,402
80C23H MS 50, Weir-Pittsburg 1 4.1 37.0 49.4 9.5 4.3 12,254 4 1980 Cb
(Upper 10 Pl. 1 - 2 N/A 38.6 51.4 10.0 4.5 12,775
in. of 3 N/A 42.8 57.2 N/A 14,186
split
sample)
80C24H Ms 50, Weir-Pittsburg 1 1.7 38.0 43.7 16.6 7.2 11,953 4 1980 Cb
(Lower 5 Pl. 1 - 2 N/A 38.7 44.4 16.9 7.3 12,162
in. of 3 N/A 46.5 53.5 N/A 14,642
split
sample)

2Data point number on map (sample site) corresponds to measured-section number or core-hole number, Appendix 2.
bthb, high-volatile A bituminous; hvBb, high-volatile B bituminous; -- not classified.
€] = a5 received; 2 = moisture-free; 3 = moisture- and ash~free.

dAbSH, abandoned strip mine; AcSM, active strip mine; Cb, cutbank of stream; Core, core hole; DCB, dry creek bed; RC, road
cut; SO, slope outcrop; SP, shale pit.
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Appendix 4: Cleat Orientations in Coals Sampled in Tulsa and Wagoner Counties

Degrees of

Coal Face cleat Butt cleat separation¥ Location

Bluejacket N. 36° W. N. 53° E. 89 NWiSWiSWisSWi sec. 25, T17N, R16E
N. 34° W. N. 59° E. 93 SW4SELSWNEL: sec. 36, T17N, R16E

Checkerboard N. 64° W. N. 29° E. 93 SE4SWiNWZNE} sec. 34, TI9N, R12E
Croweburg N. 35° W. N. 53° E. 88 SE(SEINW;SEZ sec. 6, T16N, R14E
N. 49° W. N. 49° E. 98 NWiSWENELSWE: sec. 6, T16N, RISE

N. 74° W. N. 15° E. 89 SWiNWLSW:SE: sec. 7, T16N, RISE

N. 72° W. N. 18° E. 90 NWiSWANEINWE sec. 9, T19N, R1SE

Dawson N. 12° W. N. 77° E. 89 SWiSW;SE%SEZ sec. 4, T16N, R12E
N. 29° W. N. 60° E. 89 NWINELSWESWE sec. 2, T17N, RI12E

N. 32° W. N. 64° E. 96 NEINWINELSEL sec. 27, T21N, RI3E

N. 31° W. N. 72° E. 103 NWiNEINELSW; sec. 31, T22N, RI4E

Iron Post N. 35° W. N. 57° E. 92 SEZNW#NEZNE: sec. 6, T19N, R1SE
N. 40° W. N. 55° E. 95 NWiNWANWiNWE sec. 17, T19N, R1SE

Jenks N. 28° W. N. 57° E. 85 SWiNWiNWESWL sec. 30, T18N, R13E
Mineral N. 45° W. N. 43° E. 88 NEANELNWiSWE sec. 27, T19N, RI1SE
N. 63° W. N. 31° E. 94 SWiNW}SW4SEL sec. 31, T17N, RISE

N. 62° W. N. 27° E. 89 NWiNELSE}SWi sec. 31, T17N, RISE

Rowe N. 34° W. N. 59° E. 93 NWiNEINEINEL sec. 7, T16N, RI18E
N. 31° W. N. 60° E. 91 SWZNELSELNWE sec. 33, T17N, RI18E

N. 55° W. N. 40° E. 95 NEZSE4SEANWE sec. 9, T18N, RI7E

Secor N. 44° W. N. 54° E. 98 NE4NWLSWLSE: sec. 6, TI6N, R17E
N. 27° W. N. 62° E. 89 SE4SWINE4NW: sec. 8, T16N, R17E

Tebo N. 32° E. N. 59° W. 91 NWiNWINELSWE sec. 31, T18N, R16E
Tullahassee N. 40° W. N. 60° E. 100 SWiSE4SE{SE: sec. 36, T16N, R17E
Tulsa N. 39° W. N. 52° E. 91 SWiNWLSWiNWE sec. 35, T19N, RI2E
Weir- N. 35° W. N. 55° E. 90 SWiSWiNWINWE sec. 13, T18N, RI16E
Pittsburg N. 50° W. N. 42° E. 92 SWiSWANWLSW: sec. 18, T18N, RI16E
N. 45° W. N. 55° E. 100 SWiSWiNWLSW: sec. 18, T18N, R16E

*Separation is defined as the angular difference between the average
butt-cleat directions.

Ideal separation is 90°.

face-cleat and




