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SCHEDULE

THURSDAY, MAY 2
9:45 A.M. TO 11:45 A.M. Recistration' THE AmErican Lecion HaLL,

Savre, OkLAHOMA.

11:45 A. M. CARAVAN ASSEMBLES AT EAST EDGE OF SAYRE.
12: 00 Noon CArRAVAN LEAVES SAYRE.

§.00P. M Caravan arrives AT Quantz Mountain Lopes
7:30 P.M. BanaueT — Quartz MounTtain Lopee Dinineg Roowm.

FRIDAY, MAY 3
7.45 A. M. CARAVAN ASSEMELES ALONG ROAD LEAVING QUARTZ.

MounTtain LobcE.

8.:00 A.M. Leave QuarTz MounTAIN LoODGE.
12:30 P. M. LuuncH 1N FlELE.).
6:00 P. M. CaArAvAN ARRIVE S AT LAwton, OkLAHOMA.

SATURDAY, MAY 4
7.45 A. M. CARAVAN ASSEMBLES ALONG EDGE OF HIGHWAY AT

inTErRsecTion oF U. S. Hiciways 62-277-281

witH StaTE Hichway 49, 7.5 MILES NORTH OF

LAawTton.
8:00 A. M. CARAVAN LEAVES ASSEMBLY AREA.
12700 Noon FiELDp TrRIFP DISBANDS.

FIELD TRIP ENDS
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GENERAL INSTRUCTIONS

Tue sTarTING TIME oF 12100 noon oF THE FIrRST pAy Anp 8:00 A.M. oF THE FoOL~

LOWING DAYS IS THE TIME OF DEPARTURE OF THE CARAVAN. PLeAsE assemBLE 15
MINUTES EARLY Té INSURE. PROMPT DEPARTURE.

EACH CAR SHOULD BE IN LINE ACCORDING TO THE DESIGNATED CAR NUMBERS.

Do NOT PASS OTHER CARAVAN CARS ON
IN THE EVENT OF MECHANICAL DIFFICULTIES , PULL OFF THE ROAD SO THAT OTHER
CARS MAY PASS. THERE WILL BE A SPECIAL CAR AT THE END OF THE CARAVANTO AID
CARS IN DISTRESS.

WARNINGS IN THE ROAD L.OGS ARE IN CAPITALS. GivE THEM YOUR
ATTENT{ON.

PLEASE OBSERVE THE INSTRUCTIONS OF THE FLAGMEN AT THE VARIOUS STOPS.

FIRE WARNING —- PLLEASE DO NOT DISCARD MATCHES OR CIGARETTES

FROM CAR WINDOWS OR AT STOPS. -- STATE LAW!!
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TapLE oF Outcroprring Rocks in WicHiTa Mountain ReEcion

THickness (FegT)

Eix Citvy ss., Pec. ~ - 170
(QU'ARTER MASTER FM.
Doxey sH., Ppy 160-200
CrLoup Cuier Fm., Pcc ~———————- — ———————— --—  250-300
‘ Rush Serinegs ss., Prs, ——————ae e 160-300
WHITEHORSE GROUP
’ MarLow Fm., Pm - 100—130
Doc Creek sH., Ppoc. —————————— 80-150
EL Reno Grour ' BrLaine FMm., PR 80-1500 Duwncan-CHickasna 650'
z Frowerror su., PF -—-———-—-—-—-——- 165
§< . \DUNCAN ss., Pp - 30-125
"I
. "HENNESSEY SHALE, Puay ; —_ . - 400-600 *
‘ GARBER S$S. AND EQUIVALENTS ———————————r 300 )
WELLINGTON EQUIVALENTS - ~ 500-700 outcror|{1,700 outcror
Conrains Post Qax ceL. memeer perivep) 2,000 sussurracel|6, 000
Wichita Fv., Pw < rocaLLy FroMm WigcHiTA MounTAins ‘ SUBSURFACE
Stratrorp (upPEr PonToTOC) ¢
EQUIVALENTS ~— - 900 OUTCROP
\ . _ 3,500 SUBSURFACE)
(VIOLA LS. ————m e ~-— 575
g SimpsoN crour;, BromMipDE FM. -— ——————— e~ 86 EXPOSED
.;3< WesT Sprine CREEK FM, —————=————=———— 1,4007 (300! exrosep)
) KinpBLADE FM. -- 1,400
Coor. Creek FM.~—— : 1,100
\ % McKenzie HiLL ’M. e 1.050
E: (ARBUCKLE GROUP SienaL MounTAIN FM. — 400
ZY Rover boLomITE —— 195
nz] ForTt SinL FM. ———— s 350
3' Timeerep HiLLscrour [Honey CreEK FM, = _— - 200-300
ReAcan ss e 50-150
z WesTtern Area ¥ EasTErRN AREA ¥
E |
5 Dike rocks DikE rRocks
§<f LUuGERT GRANITE QUANAH GRANITE
K REFORMATORY GRANITE "LucerT'"' GRANITE
HeEADQUARTERS GRANITE CARLTON RHYOLITE
AnpesiTe ANDESITE"
GABBRO-ANORTHOSITE GABBRO-ANORTHOSITE

Meers quarTzZITE

# GENERAL. SCHEME OF PRINCIPAL ROCKS 1S SHOWN. SEVERAL ROCKS OF SMALL OUTCROP AREA, SOME OF

WHICH HAVE BEEN NAMED, ARE NOT INCLUDED.
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ASSEMBLY POINT - THE CARAVAN WILL ASSEMBLE ON STATE HicHwAay 152 (For-

MERLY STATE HIGHWAY 41) ON THE EAST EDGE OF SAYRE. THE LEAD CAR SHOULD BE

PARKED APPROXIMATELY 100 vArDs EasT oF THE Savre PenTEcosTaL CHUuRcCH AND THE

FOLLOWING CARS IN ORDER OF ASSIGNED NUMBERS CLOSING IN BEHIND. CARS sHouLD BE

PARKED AS FAR ONTO THE SHOULDER OF THE ROAD AS FEASIBLE.

MiLeace From

START LAsT EnTRY

0.0 0.0 Savre PenTEcosTaL CHURCH, EAST EDGE OF SAYRE.
CARAVAN HEADS EAST ON STATE HIGHwAY 152. SAnNDY
Froop PLAIN oF NorTH Fork oF REp RiveERrR TO souTH.

SAYRE DISTRICT

THE SAYRE DISTRICT, THREE MILES SOUTH OF THE TOWN OF SAYRE. 1S THE OLDEST

GAS-PRODUCING AREA IN Becknam County. ProbucTion is From PErMIAN DOLOMITE
AT THE BASE oF THE WELLINGTON EXHIBITING A SLIGHT DOMAL sTRucTure. In 1922,
A LOCAL GROUP BROUGHT IN THE piscovery weLL (SW oneE-auarTErR SE ONE-QUARTER
5-9N-23W). The iNiTIAL PRODUCTION wAs 50 MILLION cuBiC FEET OF Gas AND 20
BARRELS OF OIL FROM 2, 755 +o 2,906 Feet. In ApriL 1923, AN OIL WELL WITH THE
INITIAL PRODUCTION oF 200 BARRELS OF 35- DEGREE GRAVITY OIL FROM 2,995 iwn
NE one-auarTER SE one-aquarTErR NW onE—QuarTER SeEcTion 31 CREATED INTEREST
iN THE AREA. In JuLy oF THeE same vEAarR CarTEr OiL Company compieETED A 2000-
BARREL WELL IN A NORTH OFFSET TO THE DISCOVERY WELL. AT THE enp oF 1926, onLy
TWO WELLS WERE PRODUCING OIL AND TOTAL PRODUCTION FROM EI1GHT WELLS WHICH
HAD BEEN compPLETED IN SecTions 15, 31 ano 32 was 301, 766 sarreLs. FourwELLSs
APPARENTLY DRILLED IN 1952-53 1n SecTion 31 ARE REPORTED TO BE PRODUCING OIL

FROM GRANITE WASH AT AN AVERAGE DEPTH oF 2,980 rEer. AT THE EnD oF 1955
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CUMULATIVE PrRODUCTION was 41,445 BarreLs oF 37 pDeEGrREE GrAVITY OIL FroM 120

ACRES.

0.7

0.4

0.7

1.0

0.7
1.1

1.8

5.0

CLoup CHIEF OUTCROPS IN ROADCUT.

Croup CHIEF OUTCROPS IN ROADCUT.

CLoup CHIEF OUTCROPS IN ROADCUT.

Timeer Creex. DOXEY SHALE EXPOSED IN STREAM BANKS.

BASE orF DoxEYy crROPS OUT IN LOW ROUNDED HILLS.

UPPERMOST BEDS OF CLOUD CHlEF. COMPOSED OF GYPSI—

FEROUS SANDSTONE AND SHALE, EXPOSED IN RAVINE TO

SOUTH.

STOP 1. Doxey snaLe. NW one-quarTER NE onNE -

QUARTER, 9-9N-22W.

THE DOXEY SHALE IS WELL EXPOSED IN RAVINES ON SOUTH

SIDE OF ROAD. THE BASAL MEMBER OF THE QUARTERMAS
TER FORMATION OF PROBABILE UPPER PERMIAN AGE, THE
DOXEY 1S HERE S;—IOWN IN TYPICAL OUTCROP, CONSISTING .
OF REDDISH BROWN SHALE, MUDSTONE, THIN SILTSTONES
AND THIN FINE—GRAINED SANDSTONES. NORMAL THICKNESS

oF THE Doxevy 1IN wesTErN Okranoma 1s 160-200 rFeeT.

OF PARTICULAR INTEREST AT THIS LOCALITY ARE THE AB-
RUPT CHANGES IN DIP AND STRIKE WHICH ARE THE RESULT
OF SLUMPING DUE TO SOLUTION OF GYPSUM BEDS IN THE
unperLyinG Croup CHier Anp BLAINE FORMATIONS. AL~

THOUGH THE REGIONAL DIP HERE 1S NORTHWARD TOWARD

THE AXIS OF THE Anaparko BASIN, THE LOCAL. DIP SHOWS
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A WIDE RANGE FROM NORTHWEST THROUGH SOUTH~
EAST TO NORTHEAST, THE GREATEST DIP ANGLE
OF APPROXIMATELY 22 DEGREES BEING FOUND ON
THE NORTHWEST FLANK OF WHAT 1S APPARENTLY
AN ANTIGLINAL FOLD. SMALL HIGH-ANGLE NOR-
MAL FAULTS WITH A DISPLACEMENT OF TWO TO
SEVEN FEET MAY BE SEEN LOCALLY IN THE RAV-—
iNE WALLS. OF SEDIMENTATIONAL INTEREST 1S
THE OCCURRENCE OF RIPPLE MARKS AND BOTTOM
SURFACE MARKINGS ON SOME SANDSTONE AND
siLTsToNE BEDS. No FOSSILS HAVE BEEN FOUND
IN THE DOXEY AT THIS LOCALITY.
0.3 5.3 ExXCELLENT EXPOSURES OF DOXEY IN RAVINE S ON NORTH
AND SOUTH SIDES OF HIGHWAY.
2.1 7.4 INTERSECTION WITH STATE HIGHWAY 34.
CAUTION. Turn RlGI;IT (souTH).
ELK CITY FIELD
Tue EvLk CiTv FIELD LIES 4 MILES NORTHEAST OF THIS INTERSECTION. [T 1S ONE OF
THE TWENTY ""GianT!' oIL FiELDS oF OKLAHOMA, HAVING AN ULTIMATE RECOVERY OF
MORE THAN 100 MILLION BARRELS OF OIL. PRODUCTION FROM TH!S NORTHWESTERLY
TRENDING ANTICLINAL STRUCTURE, WHICH NOW COVERS 7,680 AcrRES, wAS DISCOVERED
in 1947 By THE SHeLL OiL Company No. 1 J. G. Warter (C NE NW 14-10N-21W)
HAVING AN INITIAL PRODUCTION oF 469 sarreLs oF 60 pecree A.P.l. pisTiLLATE AND

5,736, 000 cusic FEET oF cAs From 9,260 To 9,360 FEET. SINCE THAT TIME NUMER-
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OUR POROUS ZONES IN ARKOSIC SANDS AND ARKOSE RANGING IN DEPTH From 8, 800 To
11, 800 FEET HAVE BEEN FOUND PRODUCTIVE OF OIL, DISTILLATE, AND GAS. THE AGE

15 PRIMARILY MISSOURIAN BUT EXTENDS DOWNWARD INTO DESMOINESIAN.

Durine 1956 5, 326, 000 BARRELS oF oiL were Propucep From 307 werisover 7, 700
ACRES. AT THE END OF THE YEAR THE CUMULATIVE PropucTioN was 43, 569,000 sar-
RELS AND ESTIMATED RESERVES wWerRE 76,431,000 sarreLs. AVERAGE GRAVITY OF

THE olL Is 6] pEGREES.

SueLL—-Carter No. 1 Caucnron (C SE NW 19-10N-21W) on THE SOUTHWEST FLANK
OF THE STRUCTURE 1S THE DEEPEST TEST WITH pEPTH oF 15,625 FEET HAVING PENE-
TRATED APPROXIMATELY 6, 800 reeT oF PErmiAN rocks anp 8, 825 FeEeT oF PEnnsyL—

vanian (VireiLian 2,080 FeeT; Missourian, 2,585; Desmoinesian, 1,980 FeeT:

Atokan 2, 180 FeeT).

ConTtinenTAL No. 1 Proctor (C NW Sec. 28-10N-20W), LOCATED ON THE SOUTHEAST
END OF THE STRUCTURE AND DRILLED BEFORE THE DISCOVERY OF THE FIELD, IS REFOR-
TED TO HAVE REACHED MississiPPIAN sHALE, ToTAL bEPTH 14,592 reeT. However,

THIS AGE ASSIGNMENT IS QUESTIONED.

0.2 7.6 ExceLLenT DoxEY OUTCROPS IN RAVINE TO
LEFT.

1.25 8.85 NoTe sTEEP NORTH DiP oF DOXEY IN ROADCUT ON LEFT.

0.65 9.5 DoxEY IN ROADCUT ON RIGHT.

0.9 10.4 ArpProximatTe Doxey-CrLoup CHiEF conTAacT. MosTLy

COVEREDR BY HIGH-TERRACE SANDS.

0.6 11.0 SANDSTONE AND SHALE oF CrLoup CHIEF POORLY EXPOSED

IN FIELDS ON LEFT.
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_5_
MKT RAILROAD CROSSING- CAUTION.

EnteriNe CARTER. Two MILES NORTHWEST SueLL OiL
Company wiLL priLL AN 11,500 FooT TEST AT 1Ts No.
I-B Bovo unit, C NW NW 15-9N-22W, Accorping TO
A NEWSPAPER ANNOUNCEMENT oF Fem. 10, 1957. The

OUTPOST IS ON A UNIT BLock oF 3,200 acres.

TRAFFIC LIGHT. PROCEED SLLOWLY sTrAIGHT

AHEAD.

CarTErR CONSOLIDATED SCHOOL ON SOUTH EDGE OF TOWN

TO RIGHT.
Dune sanp perivep FrRom NortH Fork oF REp RivER.

HiGH-TERRACE SANDS AND SILTS. Note HeaApaquarTErs

MOUNTAIN ON HORIZON TO SOUTHEAST.

TURN LEFT (EAST) ON SECTION LINE ROAD, LEAVING

Hwy. 34.

WHITEHORSE SANDSTONE POORLY EXPOSED IN RAVINE AND
ROADCUTS TO RIGHT.

TurN rRiGHT (SOUTH) ON GRAVEL ROAD.

Doc CREEK SHALE VERY POORLY EXPOSED IN CULTIVATED
FIELDS.

Roap intersecTion (N onE-aquarTER cor. 13-8N-22W).
CONTINUE AHEAD.

UNNAMED GYPSUM MEMBER ABOVE MANGUM DOLOMITE AT
ToP oF BLAINE FORMATION, EXPOSED IN ROADCUT ON LEFT.
WIRE GATE OVER CATTLE GUARD. CONTINUE AHEAD.
MANGUM DOLOMITE CAPPING BLAINE ESCARPMENT AT THIS
LOCALITY 1S APPROXIMATELY 15 INcHES THick. THE Man—

GUM IS OOLITIC DOLOMITE WHICH CAN BE TRACED FOR
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Figure 2. Classification of the Blaine formation in southwestern
Oklahoma. Minor dolomite beds not shown.

Adopted from Oklahoma Geological Survey, Circular 42,1957
(In press)
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HUNDREDS OF MILES IN SOUTHWESTERN OK LAHOMA. lN

EARLIER WORK, IT WAS CONSIDERED TO BE THE TOP OF THE

BLAINE FORMATION.

0.05 18.4 TurN LEFT.

0.2 18.6 OuTcrROPS OF GYPSUM MEMBERS AND SHALE BEDS OF

BLAINE FORMATION IN THE DISSECTED ESCARPMENT.

0.5 18.9 PARK IN PASTURE TO RIGHT OF ROAD.

STOP 2. BLAINE FORMATION AND FLOWERPOT SHALE.

NE oneE-auarTER 24-8N-22W.
, A MAGNIFICENT VIEW 6:—- THE BLAINE EscARPMENT ALoNG NorTH Fork oF
Rep RIVER 1s SEEN AT THIS LocaLiTy. NoTe aLso 1o THE souTHeEAsT, 12-20 wMILES
AWAY, THE HILLS OF PRECAMBRIAN GRANITE THAT FORM THE WESTERNMOST PART OF THE
WicHiTa MounTAINs. AT THIS DISTANCE THE FLAT-TOPPED WAVE—-CUT PLATFORMS ON
THE GRANITES MAY BE PLAINLY SEEN..
MewmBERS OF THE BLAINE FORMATION AND OF THE UNDERLYING FLOwWERPOT
SHALE wiLL BE sTublep. Cut By NorTH FORK AND DISSECTED BY SECONDARY STREAMS
FLOWING INTO IT, THE ESCARPMENT CONTAINS NEARLY COMPLETE EXPFOSURES OF D
GYPSUM HBEDS WITH ASSOCIATED DOLOMITES AND INTERVENING SHALES.
GeoLocy oF THE CARTER AREA wWAS sTuplEp By G. L. ScorT, Jr. FOrR A
M. S. pecree IN 1955 AT THE UNnivErsITY oF OkLaHomAa. WiITH CERTAIN CHANGES IT
1s To BE PusLIsHED IN 1987 as CircurLar 42 oF THE Okranoma GeorocicaL SurvEy.
ONE OF THE RESULTS OF THIS WORK 1S THAT THE OLDER CLASSIFICATIONOF THE BLAINE
FORMATION IN SOUTHWESTERN OKLAHOMA IS SHOWN TO BE INVALID. ORIGINAL WORK BY

GouLp PubLisHED IN 1902 Anp 1905 PLACED THE ToP oF THE BLAINE AT THE TOP OF
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THE MANGUM DOLOMITE AND THE BASE OF THE BLAINE AT THE BASE OF THE CHANEY -
GYPSUM. THE NEW WORK HAS SHOWN MASSIVE GYPsum 40 FEET THICK IMMEDIATELY
ABOVE THE MANGUM, WHICH 1S THUS LOGICALLY ASSOCIATED wiTH THE '"BLAINE aqvP-
sum"' AND IS s0 cLAssIFIED BY THE OkLanoma GeoLocicAaL SURVEY. SIMILARLY,THE
THIN Kiser AND CHANEY GYPSUM BEDS ARE EXCLUDED FROM THE BLAINE AND PLACED IN
THE UPPER PART OF THE FLOWERPOT SHALE, As sHowN IN Ficure 2.
THE FOLLOWING SECTION AT THIS LOCALITY,NE ONE-~QUARTER

was measurep By G. L.. Scort. Jr. (MEASureD secTion 6 oF Ficure 3 )

BLAINE FORMATION (ParTIAL SECTION) Feer

(Gvpsum:normALLY 35-40 FEET THICK IS ERODED

FROM TOP OF ESCARPMENT)

MANGUM DOLOMITE MEMBER: -

DOLOMITE. GRAY—-BLUE TO BROWN, HONEYCOMBED,

FINE—-TO MEDIUM CRYSTALLINE, OOLITIC IN PART,

FORMS LLEDGE AND CAPS ESCARPMENT —=—-— 2.0

UNNAMED SHALE:

SHALE, RED, PARTLY COVERED — e e e e e e 11.5

SHALE, RED, GYPSIFEROUS ————=—mm——— ————— 3.0

SHALE. RED AND GREEN, CONTAINING SEVERAL HIGHLY

GYPSIFEROUS BEDS ———e—————m———— e — e — 3.0

COLLINGSWORTH. GY'PSUM MEMBER:

GYF’S'UM, WHITE, MASSIVE, SELLENTIC I N UPPER

PART, FORMS LEDGE. AT BASE IS' FINELY CRYSTAL—
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LINE DOLOMITE 4 To 6 INCHES THICK; AND A SIM=

ILAR DOLOMITE OCCURS TWO AND ONE—-HALFFEET

ABOVE BASE e e e e e e 19.5

UNNAMED SHALE:

SHALE, GREEN —— S, 0.8
SHALE, ALTERNATING MAROON AND BL UE —GREEN LAYERS
. AaBouT | FOOT THICK ———— e 6.2

CEDARTOP GYPSUM MEMBER;

GYPSUM. WHITE, MASSIVE, MEDIUM- GRAINED lN

PART, FORMS LLEDGE. YELLOWISH BROWN DOLOMITE

2 INCHES THICK OCCURS AT BASE wm— oo e 17.5
UNNAMED SHALE:

SHALE. GREEN WITH SMALL NODULES OF WHITE TO BROWN

- GYPSUM - e - 1.5
SHALE, BRICK—RED ——m e e e 12.0

HavysTAck cyPSUM MEMBER:

GyPsuM, WHITE, MASSIVE, COMPACT, FINELY
CRYSTALLINE; LOWER FOOT IS DARK GRAY AND IS
LOCALLY ARGILLACEOUS. ConTains 1-incH poLo-
MITE LAYER 7 FEET ABOVE BASE —————— e 22.0

FLOWERPOT SHALE (ParTiAL sEcTION)

SHALE, GREEN GYPSIFEROUS——————— e — e —m —_ .——— 0.5

SHALE, PREDOMINANTLY RED, WITH THIN GREEN

SHALE STREAKS AND NARROW SATIN SPAR VEINS—— 20.5



Kiser cyPSuUM MEMBER:

GY PSUM, WHITE TO LIGHT GREEN AND DARK GRAY;

FINELY LAMINATED AND SHALY. CONTAINS GREEN

SHALE STREAKS AT BASE AND NEAR TOP ———— e 3.8
SHALE, GREEN————— —— s 0.5
SHALE, MAROON,AND ORANGE————~— S 16.0

CHANEY GYPSUM MEMBER:

GyPsSuM, GREEN TO WHITE, LAMINATED TO MASSIVE,

CONTAINING GREEN SHALE STREAKS —— ——m— m e e e 4.0
SHALE GREEN— e — e i e e 0.8
SHALE, MARDQONM WITH THIN GREEN STREAKS ——————mm oo 35.0

VSHALE. ALTERNATING RED AND GREEN, IN BEDS

ABOUT 1 FOOT THICK——— 6.0
SHALE, GREEN, WITH SATIN SPAR GYPSUMrm—m— o oo e e e 2.0

SHALE_. RED, WITH.  THIN BLUE-GREEN STREAKS AND .. .~

SATIN SPAR  —— — o e e e e 3.5
SHALE, BLUE-GREEN=-+——mmm " e e e e —_— - 0.5
SHALE, REDDISH, BROWMNS S o o e 11.0

COVERED TO BASE OF SLOPE; TOTAL THICKNESS OF FLOWERPOT

“ IN THIS REGION 1S NORMALLY 16D FEET.

On THE BENCH OF CEDARTOP GYPSUM AT THIS STOP A WELL OF THE SouTH-
east CARTER PoOL was sPuppep. SouTHeEAasT CARTER WAS A SMALL NINE—-WELL POOL
WHICH PRODUCED FROM GRANITE WASH OF PROBABLE L.owERr Permian ace 1N NE oneE-

QUARTER 24-8N-22W ano NW one-auarTeEr 19-8N-21W AT AN AVERAGE DEPTH OF
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1,490 FeeT. I+ was piscoverep in January 1954 By Warp No. 1 Van Vacter, SW
NW NW 19-8N-21W. ThreEE WELLS PRODUCED 2, 396 BARRELS oF 39 DEGREE GRA-
viTy oiL IN 1955, AND THE CUMULATIVE ProDucTION was 12, 314 sarreLs. OiL Accu-
MULATION IS ASSOCIATED WITH STRATIGRAPHIC TRAPS MODIFIED BY LOCAL STRUCTURE
AND BY THE CONFIGURATION OF THE PRECAMBRIAN SURFACE BENEATH THE GRANITE WASH.
Turee miLes norTH, CarTER No. 1 Tavror ( C SW one-—quarTEr SW
oNE-aquarTER 30-9N-21W) F’.ENETRATED PRrECAMBRIAN GRANITE BELOW PENNSYLVANIAN
Arkose aT 6, 650 Feet (-4790), Hunton aT 7,610, SyLvan aT 8,170, Viora AT
8,210, Sivpson AT 8, 790, anp VioLa aT 9, 130 FEET, REMAINING IN VIOLA TO TOTAL
pepTH oF 10,499 rFeevT. IT 1S POSSIBLE THAT SEVERAL THRUST BLOCKS OR SOME
THRUSTING AND AN OVERTURNED FOLD IN PRE-MISSISSIPPIAN ROCKS WERE ENCOUNTERED.
BEeDps IN THE SimPsonN pDIP AT APPROXIMATELY 30 DEGREES, THOSE IN THE LOWER PART
oF THE seconp VioLa over 60 pecrEES.
ABOUT ONE AND A HALF MILES NORTH—NORTHWEST ofF THIS CARTER WELL,
NorTHErN Orpnance No. 1 Crawroro (C NW SE 35-9N-22W, .oriLren i~ 1944) 1s
REPORTED TO HAVE PASSED FROM PENNSYLVANIAN GRANITE WASH INTO MrssissiPriaN

Svcamore aT 7,900 (6,000) WoonForp at 8,080, ToTaL pepTH, 8,221 FEET.

2.7 21.6 RETURN ACROSS CATTLE GUARD AND CONTINUE NORTH TO

END OF ROAD. TURN RIGHT (EAST).

0.5 22.1 WHITEHORSE SANDSTONE EXPOSED IN ROADCUT.

4.0 26.1 INTERSECT STATE HIGHWAY 55. TurN rRiGHT (SOUTH).
0.4 26.5 GvypPsuM BED AND RED SHALES oF Croun CHier.

1.6 28.1 Turn LEFT (EAST) ON STATE HIGHWAY 55.

2.0 30.1 RETROP —- SL.OW DOWN.
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WEST SENTINEL FIELD

To THE NORTH ARE RIGS oF THE WEST SENTINEL FIELD, DIScovERED By Gurr O
 CoRPORATION WITH THE compLETION oF THEIR No. 1 Dessie Horkins ( C NW SE 8-8N-
20W) eLevarion 1,719 FeeT, on Decemeer 1, 1943. OiL zoNES WERE REPORTED 1IN
GRANITE wasH oF PennsyLvanian (Missourian?) ace From 5,540 - 5,620 anp 6,425 -
6,590 FeEet. ON INITIAL PRODUCTION WELL FLoweD 307 rarreLs oiL, 40
BARRELS OF WATER, AND 88,200 cuBic FEET OF GAS IN 24 HOurs. THIS WELL PENETRATED
ARBUCKLE BELOW PENNSYLVANIAN GRANITE WASH AT APPROXIMATELY 9,535 FEET (PQs—-
SIBLY SOME SIMPSON ABOVE) AND DRILLED TO. A TOTAL BDEPTH oF 9,971 FeEET.

In 1955, 128,997 BARRELS OF OIL WERE PRODUCED FROM 19 wELLS, SEVEN OF
WHICH WERE DRILLED DURING THE YEAR. CUMULATIVE PRODUCTION FOR THE FIELD AT THE
Enp oF 1955 was 810, 822 BArrELS FROM A PROVED AREA OF 760 acres. ProbucTion oF
OlL. OR GAS AND DISTILLATE IS OBTAINED FROM POROUS ZONES IN GRANITE WA SH RANGING

IN DEPTH FrRom 5,400 o 6, 800 FeeT. AVERAGE GRAVITY OF THE OIL IS 40 DEGREES.

3.0 33.1 TurN RIGHT (SOUTH) ON GRAVEL SECTION LINE ROAD.
0.5 33.6 MASSIVE WHITE GYPSUM EXPOSED IN DITCH TO RIGHT IS NEAR BASE OF
CrLoup CHIEF FORMATION.

0.25 33.85 WHITEHORSE SANDSTONE.

0.75 34.6 WHITEHORSE SANDSTONE.
1.4 36.0 Cross roan. Enter Kiowa County, LEave Becknam County.
1.6 36.2 ARGILLACEOUS SILTY DOLOMITE EXPOSURE IN LOWER PART oF DocCreEk

SHALE, IN EAST ROADCUT.
1.1 37.3 PAssING OVER OUTCROPS OF BLAINE FORMATION AND FLOWERPOT SHALE,

VERY POORLY EXPOSED IN FLAT PLAINS. BLAINE ESCARPMENT IS INCON—
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Figure 4. Classification and Principal Stratigraphic Relations of Middle and
Upper (?) Permian rocks Cropping out on South Side of Anadarko Basin.
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SPICUOUS EASTWARD FROM THIS AREA.
1.3 38.6 PARK ALONG RIGHT SIDE OF ROAD, KEEPING CARAVAN CLOSED UP.

STOP 3. DUNCAN SANDSTONE IN EAST ROADCUT.

NW one—auarter SW one-auarTeEr 15-7N-20W.

DUNCAN. SANDSTONE, TYPICAL OF THIS FORMATION IN SOUTHWESTERN Ok~
LAHOMA, 1S WELL EXPOSED IN ROADCUT. [T CONSISTS OF FINE-GRAINED THINLY BEDDED TO.
LOCALLY CROSS—LAMINATED SANDSTONE INTERBEDDED WITH GRAY—GREEN SHALE. ALTHOUGH
REGIONAL DIP HERE IS 2 DEGREES — 3 DEGREES NORTHWARD TOWARD ANADARKO BASIN,
THERE 1S MUCH SLUMPING AND MANY DIP REVERSALS, AND SOUTHWARD DIPS As HIGH As 20
DEGREES MAY BE OBSERVED. THICKNESS oF THE DUNCAN IN THIS AREA Is 28 ¥EET, ONL Y
PART OF WHICH IS EXPOSED IN THE ROADCUT.

Tue DUNCAN SANDSTONE 1S THE BASAL FORMATION oF THE EL Reno Grour, Mip-
pLe PErRMIAN AND PROBAELY (GUADALUFIAN IN AGE. IT CROPS OUT AS A LOW RIDGE WITH
SOUTH—-FACING ESCARPMENT THAT EXTENDS FROM THE VICINITY oF DuNcAN IN STEPHENS
CounTy NORTHWESTWARD TO. THE CARTER .AREA IN NoRTHERN GrREER COUNTY, WHERE THE
SANDSTONE DISAPPEARS BY GRADATION, INTO SHALE. SANDSTONE REAPPEARS IN NORTH Tex-
AS AT THE HORIZON OF THE SaN ANGELO, WITH WHICH THE DUNCAN IS CORRELATED.

BeLow THE Duncan sanpsTone 1n OkLanoma 1s THE HENNEsSsEY snate., 1T 1s
300-600 FEeT THick AND EXTENDS FroMm Kansas ThroucH CenTRAL OKLAHOMA AROUND
THE NORTH AND WESTERN sipEs oF THE WicHiTa MounTtains InTo TeExas. Rocks oF Hen-
NESSEY AGE, PRINCIPALLY MAROON AND GREEN SHALE BUT CONTAINING AL SO SOME THIN
SANDSTONES, COVER THE EXPOSED SIDES OF GRANITE HILLS IN THE WESTERN PART OF THE
WichiTa MounTtains NEAR QuAarRTz MOUNTAIN, WHERE COARSE—-CLASTIC ARKOSE AND CON-

GLOMERATES ARE LOCALLY PRESENT AS TONGUES WEDGING OUTWARD WITHIN THE SHALE.



THUS THE MOUNTAINS ARE KNOWN TO HAVE BEEN AT LEAST PARTLY EXPOSED IN HENNESSEY
TIME, BUT THEY PROBABLY WERE ENTIRELY COVERED BY LATE HENNESSEY DEPOSITS. TH E
DUNCAN SANDSTONE CONTAINS NO MOUNTAIN—-DERIVED COARSE CLASTICS, AND PRESUMABLY

IT EXTENDED OVER THE BURIED MOUNTAINS ON A COVER OF HennESSEY SHALE.

0.5 39.1 Turn ricuT (WEST).

0.2 39.3 ConTacT oF DUNCAN SANDSTONE WITH UNDERLYING HENNESSEY SHALE,
WHICH CROPS OUT IN BROAD SHALE PLAIN WESTWARD AND SOUTHWARD
AROUND PRECAMBRIAN HILLS OF GRANITE INNORTHWESTERN PART OF
WicHita MounTAins.

1.0 40.3 To THE souTtHwEsT 1S FLAT Tor MOUNTAIN, BORDERED ON THE WEST BY
Quartz MounTtain and HeEapauarTERs MounTtain. Frat Tor Moun-
TAIN'S LEVEL TOP HAS BEEN INTERPRETED AS A PLATFORM CUT BY WAVES
ON THE FLOOR OF PERMIAN SEAS.

2.2 42.5 HENNESSEY SHALE WELL EXPOSED IN BLUFF FACE TO SOUTH AND TO LES-
SER EXTENT IN ROAD cuTs. HERE SHALE 1S MOSTLY LIGHT GRAY—GREEN,
WHEREAS IN CENTRAL OkrLanoma HENNESSEY IS MOSTLY RED.

0.1 42.6 Bripce over NorTH Fork Rep River. EnTeEr Greer CounTy, LEAVE
Kiowa CounTty.

0.3 42,9 Curve LEFT (soutn). NW cor. 24-7N-21W.

1.0 43.9 AiLLuvium on BroAD TERRAGE oF NorTH Fork oF Rep River.

1.7 45.6 THE LOW HILL WITH THE FLAT TOP IS GOMPOSED PARTLY OF HEADQUAR-
TERS MICROGRANITE, WHICH 18 oLDEST GRANITE IN WicHiTA MounTAlns.

3.1 48.7 THE HILL.AHEADON .RIGHT 15 HEADQUARTERS MOUNTAIN, THE EASTERN HALF

OF WHICH 1S COMPOSED OF REF‘ORMATORY GRANITE AND THE WESTERN PART '
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OF WHICH IS COMPOSED OF REFORMATORY GRANITE WITH ROOF PENDANTS
oF HEADQUARTERS MICROGRANITE. THE SMALLER HILL TO THE NORTH—
WEST IS ALSO A MIXTURE OF THESE TWO GRANITES. NoTe INTRIGATE |
FRACTURING, JOINTING, AND MARKED EXFOLIATION.
0.1 48.8 Goob ExPOSURES OoF HENNESSEY FORMATION, MAROON AND GREEN
SHALES TOGETHER WITH THIN SANDSTONE BEDS.
1.7 50.5 ENTERING THE TOWN OF GRANITE -- SLOW.
LAKE CRE_EK DISTRICT
THE FIRST ATTEMPTED OIL DEVELOPMENT IN THE VICINITY - OF GRANITE WAS IN
1901 wHEN A LOCAL GrOUP DRILLED A bRy TEST (NE one-aquarTer 35-10N-21W) 7To a
ToTAL DEPTH oF 380 FEET AND ENCOUNTERED GRANITE. DuURING THAT SUMMER A LITTLE
oiL was Founp AT 168 FEeET IN anoTHER TEST (SE one-auarTER NE ONE-QUARTER SEC.
10), norTH oF HEADQuARTERS MounTAIN. A FEW OTHER TESTS WERE DRILLED AND A
LITTLE OIL WAS FOUND, BUT NOTHING FURTHER WAS DONE IN THE REGION uNTIL 1904 wHEN
A ""pEEP'! TEST WAS DRILLED IN THE WEsT HALF oF NW one-quarTER 24-7N-21W. This
UNDERTAKING TOOK ABOUT THREE YEARS AND SEDIMENTARY ROCKS WERE PENETRATED TO
2,135 FEET WITH SHOWS OF OIL AND GAS REPORTED AT SEVERAL HORIZONS,
Tue Lake CREEK DISTRICT, WHICH IS REPORTED TO HAVE BEEN DISCOVERED IN.
1945, cENTERS AROUND THE AREA OF THE sEcond TEST IN 10-T10ON-21W. THis AREA wiITH
somE 200 PROVED ACRES PRODUCES OIL WILTH AN AVERAGE GRAVITY oF 36 DEGREES FrOM
550 To 750 FEET IN GRANITE wAsSH oF ProBaBLE WicHiTA (Lower PERMIAN) Ace. Cu-
MULATIVE PRODUCTION AT THE END oF 1955 rrom 20 werLs, 10 oF wHICH WERE DRIL~—
LED THAT YEAR, WAS 32, 369 BarreLs. ANNUAL PRODUCTION INCREASED FrROM 2, 948

BarreLs IN 1954 1o 23,008 earrELs 1n 1955.
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0.1 50.6 Curve ricHT (WEST) ON MAIN ROAD.
0.2 50.8 NoTE WAVE—CUT TERRACE LOW ON HILL BEHIND SECOND AND THIRD
HOUSES ON RIGHT.
0.2 51.0 ABANDONED QUARRY IN REForRMATORY GcraNITE. Con-
TiNuE aHEAD (WEsT).
0.5 51.5 TURN_-RIGHT To PELLow BroTHERs MonumMmeENnT WoRrRks. ReEFOrRMATORY
GRANITE WHICH IS BEING QUARRIED HERE IS THE MOST COARSELY CRY—
STALLINE OF GRANITES IN THIS AREA.
0.1 51.6 Park cars IN LoOT.
STOP 4. PELLOW BROTHERS MONUMENT WORKS. SE one-
auarTER NW onNE-—quarTER 26-6N-21W.
THE ROCK QUARRIED, CUT, POLISHED AND ENGRAVED AT THIS SITE 1S THE REFORM—
ATORY GRANITE. THIS ROCK FORMS THE EASTERN PART oF HEAapauarTERs MounTAIn (THE
HILL NORTHWEST oF GRANITE) AND THE WESTERN HALF OF QUARTZ
MOUNTAIN AS WELL AS THE SMALL HILLS BETWEEN. |HE GRANITE MAGMA 15 BELIEVED
TO HAVE BEEN EMPLACED AS A BATHOLITH.
TrHE REFORMATORY GRANITE 1S EVEN-GRAINED, COARSELY CRYSTALLINE, LIGHT
PINK IN COLOR AND WEATHERS TO A DEEPER RED. MANY OUTCROPS HAVE SMALL DARK IN—
CLUSIONS. OF GABBRO OR ANDESITE AND LOCALLY NARROW APLITE DIKES CUT THE GRANITE.
THESE FEATURES MAY BE OBSERVED IN THE QUARRY AND IN THE POLISHED BLOCKS.
AN AVERAGE OF EIGHT THIN SECTIONS OF REFORMATORY GRANITE GAVE THE FOL~

LOWING MINERALOGICAL COMPOSITION: MICROPERTHITE AND ORTHOCLASE, 65.8 PER cENT;

QuARTz, 25.1; ALBITE-OLIGOCLASE, 4.2, MICROCLINE, TRACE, HORNBLENDE 2.3, BIOTITE,

0.6, AEGIRITE-RIEBECKITE, TRACE, AND MAGNETITE 0.2.
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THE CHEMICAL COMPOSITION OF THE GRANITE IS

S|Q2

Al 203

Fry 03
Fe0
Mco.

Ca0

74.14 Na,0 4.61
12.97 K0 5.30
1.07 H,0 ar 110" C. 0.12
1.20 H,0 asove 110° C.  0.19
Trace T:0, 0.25
0.48 MnO 0.03

Tue IGNEOUS ROCKS OF THE ]_.AKE Al Tus AREA ARE BELIEVED TO BE DIFFEREN-

TIATES OF A L.ATE PROTEROZOIC MAGMA. THE AGE RELATIONSHIPS OF THE ROCKS ARE

GIVEN BELOW:

Dikes (yYouncesT).

L.UGERT GRANITE.

HorNELENDE~-BIOTITE GRANITE.

REFORMATORY GRANITE.

HEADQUARTERS MICROGRANITE.

THERE ARE FOUR TYPES:

APLITE, PEGMATITE,

AEGIRINE-RIEBECKITE GRANITE, AND DIABASE.

MEDIUM—GRAINED RED GRANITE.

IT INTRUDES

THE REFORMATO'RY GRANITE IN THE EASTERN

PART oF QuarTz MounTAaIN.

MEDIUM~GRAINED GRANITE EXPOSED ONLY AS

SMALL MASSES IN THE LiTTLE

MounTAINS AREA IN SECTIONS

5N. — R. i8W.

COARSELY CRYSTALLINE LIGHT

B o w - Powwow

31 anp 32,T.

PINK GRANITE.

FINE-GRAINED, BROWNISH RED GRANITE. IT 1s

RESTRICTED TO THE WESTERN PART OF . HEAD-—

QUARTERS MOUNTAIN AND THE SMALL HILLS

NORTH OF THIS LOCALITY.

QCCURS MAINLY
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AS ROOF PENDANTS AND INCLUSIONS IN THE RE—

FORMATORY GRANITE.

AnpeEsiTE. ApuaniTIic BLACK ROCK. OCCURS AS LARGE DIKES
AND SILLS IN THE EASTERN AND ceNTRAL WicH-
ITAS AND AS XENOLITHS IN THE WESTERN PART.
GABBRO-ANORTHOSITE (OLDEST) THE MAJOR EXPOSURES OF THESE ROCKS ARE IN
THE CENTRAL AND EASTERN PARTS OF THE WicH-
ITA MOUh;TAlNS. In THE wEesTERN WicHITAS
ONLY SMALL .OUTCROPS ARE KNOWN, BUT A MAG-
NETOMETER SURVEY INDICATES A LARGE SUBSUR-
FACE BAND 1S PRESENT JUST WEST oF QUARTZ
MounTAIN.
0.15 51.75 RETRACE ROUTE TO ROAD. TURN RIGHT.
0.5 52.25 Turn LEFT (EAéT) ON STATE HlG;—lWAY 9. ENTER HIGHWAY
CAUTIOUSLY.
0.5 52.75 RA.lL.ROAD Crossine. CAUTION.
0.05 b52.8 HIGHWAY INTERSECTION. CAUTION. TurnN RIGHT (south)
ON STATE HiGHWAY 6. HiLL To EAST 1s TYPE LOcALITY oF REFOR-
MATORY GRANITE. STATE REFORMATORY 1S LOCATED ON THE NORTH
EDGE OF THIS HILL. LARGE FLAT-TOP HILL TO SOUTHEAST IS QUARTZ
MounTtain. NOTE ALLUVIAL FAN BUILT UP ON WEST SLOPE.
2.8 55.6 THE SMALL HILLS TO THE EAST ARE COMPOSED OF REFORMATORY

GRANITE AND ARE PART OF THE REFORMATORY BATHOLITH THAT EX-

TENDS FROM THE CENTRAL PART oF QuarTtz MounTtAaInN.



Ficure 6. HeENNESSEY SHALE IN NORMAL DEVELOPMENT AWAY FROM GRANITE HILLS OF
THE WicHITA MounTAINS, EXPOSED IN BADLANDS souTH oF ELm Fork on EAsST sipDE OF
State Hiciway 6, NW SW 25-5N-21W. SEDIMENTS ARE INTERBEDDED MAROGON AND
GRAY-GREEN SHALES CONTAINING, IN LOWER PART OF EXPOSURE, THIN CONCRETIONARY
BEDS OF @YPSUM. PRECAMBRIAN GRANITE HILLS IN BACKGROUND TO EAsT. OkrLa. GeoL.

SuRVEY PHOTO.



Ficure 7. StTroNeLY JOINTED LUGERT GRANITE UNCONFORMABLY OVERLAIN BY NEAR—
sHORE FACIES oF HeENNESSEY sHALE, As exPosep AT STOP 5, cen. 33-5N-20W. Hen-
NESSEY IS OVERLAPPING THE IRREGULARLY ERODED GRANITE SURFACE AND CON-—
SISTS OF MAROON SHALE INTERSTRATIFIED WITH BEDS OF ARKOSE AND GRANITE CONGLO-
MERATE, COARSE CLASTICS DISAPPEAR WITHIN SHORT DISTANCE DOWN DI P TO RIGHT OF

PHOTO. OKLA. Geor.. SURVEY PHOTO.
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Bripce over ELm Fork oF Rep River.
EXCELLENT EXPOSURES OF BANDED GRAY-GREEN AND RED HeEn-
NESSEY SHALE CONTAINING THIN CONCRETIONARY BEDS OF GYPSUM.
JUNCTION WITH U. S. HIGHWAY 283. STOP - Turn EasT.
L.ow ESCARPMENT EXPOSING VARIEGATEDSHALES oF HENnEssEY

FORMATION.

ATanpSF RAILROAD CROSSING - CAUTION - JUNCTION
WITH STATE HIGHWAY 44. CONTINUE EAST ON STATE HIGH-
wAy 44.

HitLL on rigHT 15 Birp MounTAIN, wHICH 1s comPoseEDp oF Luc-
ERT GRANITE. |RRIGATION AQUEDUCT RUNS ALONG RIGHT OF HIGH-
WAY. SMALL ABANDONED QUARRY CAN BE SEEN ON BASE OF HILL.
TuRN RIGHT ON DIRT ROAD.

FoLLOW RIGHT FORK OF ROAD. SURROUNDING HILLS ARE COMPOSED
oF LucerT GrRANITE.

Park Cars.

STOP: 5. IRRIGATION CANAL CUT. NE one-auarTer SW

oNE-QUARTER SE onE-quarTER 33-5N-20W.

A VERTICAL. IRRIGATION CANAL CUT SHOWS A LARGE ANDESITEXENOLITH SUR-—

ROUNDED BY LUGERT GRANITE. A SECOND FEATURE OF SPECIAL INTEREST IS

THE EROSIONAL UNCONFORMITY SEPARATING SHALES AND CONGLOMERATE OF.

HENNESSEY AGE FROM THE UNDERLYING PRECAMERIAN GRANITE,

THE ANDESITE INCLUSION 1S MORE THAN 50 FEET wipE anDp 30 FEET THICK AND

ITS LENGTH IS UNKNOWN AS IT IS NOT EXPOSED AT THE SURFACE EXCEPT IN THE
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cANAL cut. It 1S SURROUNDED By LLUGERT GRANITE AND 1S INTRUDED BY SEVERAL FINE —
GRAINED DIKES AND APOPHYSES OF THE LATTER ROCK. A FEW SMALL XENOLITHS, SEP-
ARATED FROM THE MAIN ANDESITE MASS, ALSO ARE PRESENT. [HE XENOLI;FHS ARE WEATH-—
ERING TO SPHEROIDAL MASSES.

THE ANDESITE IS BLACK AND APHANITIC, AND IN THIN SECTION IT IS SEEN TO BE
HIGHLY ALTERED, ALTHOUGH A POORLY DEFINED DIABASIC TEXTURE IS STILL NOTICEABLE.
THE MAJOR MINERALS ARE ANDESINE, QUARTZ, AUGITE, HORNBLENDE, AND BIOTITE, AND THE
MINOR CONSTITUENTS ARE MAGNETITE, ZIRCON, AND APATITE. ALTERATION OF THE FELD-
SPAR AND FEMIC MINERALS HAS BEEN INTENSE AND THERE IS CONSIDERABLE CHLORITE,
SERPENTINE, AND A SMALL AMOUNT OF HEMATITE AND CLAY. THIS ALTERATION MAKES I T
IMPRACTICAL TO DETERMINE THE PERCENTAGES OF THE PRIMARY MATERIALS. Mostor ALL
OF THE QUARTZ HAS BEEN INTRODUCED FROM THE LucerT Maema AND ThE BASIC ROCK 1S
SILICIFIED ANDESITE.

The EROSIONAL SURFACE BETWEEN Precamerian Anp PERMIAN 1S CLEARLY
SHOWN IN THE CANAL CUT. THE IRREGULAR ERODED GRANITE SURFACE SLOPES TO THE WEST
AND IS OVERLAIN BY NEARLY HORIZONTAL LAYERS OF GRANITE CONGLOMERATE AND ARKOSE
INTERBEDDED WITH RED SHALES OF HENNESSEY AGE. THE CONGLOMERATE SEDIMENTS ARE
COMPOSED OF PEBELES OF IGNEOUS ROCKS, MAINLY GRANITE IN COMPOSITION, AND THESE
GRADE WESTWARD DOWNDIP WITHIN A FEW FEET INTO ARKOSIC SANDS. 1 H1S NEAR-SHORE
LiTHOoFAciEs oF THE Hennessey snarLe, Lower PErMIAN IN AGE, REsTs on PrecamMBRrIAN
LUGERT GRANITE OF PROBABLE .LATE PROTEROZOIC AGE.
0.3 64.1 ReTRACE ROUTE TO STATE HIGHWAY 44. TurN RIGHT (NORTHEAST).
0.1 64.2 Brince over NorTH Fork Rep River. EnTERrR Kiowa COUNTY..I

LeavE Greer CounTy.



Ficure 8. RounDED PEBBLE, COBBLE, AND BOULDER XENOLITHS INCORPORATED IiN LucerT
eraNITE, As seeNn aT STOP 6, NW NE NE 26-5N-20W. ZENOLITHS CONSIST OF
GRANITE AND GRANITIZED SEDIMENTS DERIVED FROM A PRECAMBRIAN BOULDER CONGLO.-—

MERATE INTO wHicH THE l.ucerT MacmA was INTRubED. OkLa. GeoL. SurvEY PHOTO.
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0.65 - 64,85 EnTrANCE TO QuarTZ MounTAIN STATE PARK ON LEFT.

ConTiNue anEAD oN Hiecuway 44.

0.9 65.75 Roabp cuT N LLucerT GrRANITE.
1.35 67.1 TurN RIGHT (EAST) ON GRAVEL ROAD.
1 0.25 67.35 PARrRk cARS ALONG ROAD.

STOP 6. PerreLE xenoLiTHS IN LucerT crANITE, NE one-

auarTER NE onE-quarTER 26-5N-20W

THis ouTcroP oF LUGERT GRANITE CONTAINS MANY INCLUSIONS WHICH STAND
OUT IN RELIEF ON THE WEATHERED SURFACE. [HE XENOLITHS ARE INTERPRETED AS PEB-
BLES AND COBELES DERIVED FROM A PRECAMBRIAN GRANITE CONGLOMERATE INTO WHICH
THE LUGERT MAGMA WAS INTRUDED. THE INCLUSIONS ARE MAINLY GRANITE APLITE BUT
SOME ARE MUSCOVITE-BIOTITE GRANITE, MICROGRANITE PORPHYRY, GRANI1TE PORPHYRY,
ARKOSE, GABBRO, AND BASALT PORPHYRY. ONE PEBBLE 1S AN AGGREGATE OF ANGULAR
GRAINS OF QUARTZ WITH A CEMENT OFvFlNE—-GRAlNED QUARTZ AND PERTHITE. [N MoOsT oF
THE INCLUSIONS SOME HORNBLENDE HAS BEEN INTRODUCED ALONG THE CONTACT WITH THE
LUGERT GRANITE BUT OTHERWISE NO SIGNIFICANT ALTERATION 1S APPARENT.

THE ORIGINAL CEMENT OF THE CONGLOMERATE, CLAY OR OTHER MATERIAL,
APPARENTLY HAS BEEN COMPLETELY ASSIMILATED. [N SHAPE THE XENOLITHS ARE VARI—
ABLE, SOME BEING SUB—ANGULAR, MANY ELLIPTICAL AND A FEW ROUNDED. T HEY RANGE
FROM AN INCH TO.F O.URFEET IN LENGTH BUT MOST ARE A FEW INCHES IN DIAMETER.

THE INCLUSIONS ARE MORIZONTAL AND SHOW A CRUDE ORIENTATION AVERAGING
N67°W. Asout a miLe soutH IN NW onE-auarTER NW one-quarTER SE oNE-QUARTER

. o
SW oNE-QUARTER 25-20N-20W THE INCLUSIONS AL SO ARE HORIZONTAL aND TREND N 70

W|- THE ORIENTATION 1S BELIEVED TO RESULT FROM MAGMATIC FLOWAGE.
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THE PRESENCE OF SEVERAL TYPES OF IGNEOUS ROCKS IN THE PEBBLES INDI-
',
CATES THAT AN OLDER IGNEOUS COMPLEX WAS ERODED TO FURNISH THE GRANITE CONGLOM~
ERATE. THERE ARE NO KNOWN EXPOSURES OF THIS OLDER COMPLEX IN THE AREA.
THE ONLY OUTCROP oF PRECAMBRIAN SEDIMENTS IN THE WicHiTA MounTAINs
18 THE MEERS QUARTZITE WHICH OCCURS AS A ROOF PENDANT IN GABBRO. THis QUART—

ZITE 1S CONSIDERED TO BE THE OLDEST rRocK IN OkLAHOMA. |¥s RELATIONSHIFP TO THE

GRANITE CONGLOMERATE INTRUDED BY THE LUGERT GRANITE 1N THE LAkeE ALTus AREA 18

v
NOT ESTABLISHED, BUT THE RELATIVELY PURE QUARTZ SANDSTONE WHICH FORMED tHE{MEERS

QUARTZITE WAS DEPOSITED IN A DIFFERENT SEDIMENTARY zﬁQmoNMENT FROM THAT ©F THE
GRANITE CONGLOMERATE, THOUGH THE LATTER MAY HAVE BEEN A LOCAL FACIES OR PART OF
THE SEDIMENTARY BERIES. THERE ARE SOME INDICATJONS THAT OLD SEDIMENTS ONCE
WERE win:spalu IN THE WicHiTa Mountains., In THE CoLp SPRINGS AREA S8OUTH OF
ROOSEVELT, SILLIMANITE AND SPINEL OCCUR IN MINUTE AMOUNTS IN ANORTHOSITE AND MAY
INDICATE ASSIMILATION OF CLAYEY SEDIMENTS BY A BASIC MAGMA. Rounlmsn ZIRCON AND
TOURMALINE GRAINS WERE NOTICED IN A FEW THINSECTIONS OF REFORMATORY GRANITE
FROM THE HILLS NEAR GrANITE. THESE MINERALS MAY BE RELIC DETRITAL GRAINS OF ©LD

SEDIMENTS.

0.18 67.50 Continue AHEAD To LucErT CHuRcH. Make U-TurN AND RE-
| TRACE ROUTE TO HIGHWAY.
0.45 67.95 TurN LEFT (SOUTHWEST) ON STATE HIGHWAY 44,
2.2% 70.2 Entrance To Quartz Mountain State Park. TurN RIGHT
(NORTH) AND CONTINUE ON ROAD To LopcE.
3.6 73.8 QuarTz Mountain Loner.

END OF FIRST DAY
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ROAD LOG FOR FRIDAY, MAY 3

CARAVAN ASSEMBLES AT Quartz MounTtAain Lobce, LeEavine a1 8:00 ALM.

0.0

0.3

0.4

1‘0

2.0

GRANITE IN SURROUNDING HILLS 1S LLUGERT GRANITE, COMPLETELY
JOINTED AND STRONGLY EXFOLIATED. EASTWARD AcrROss LaAke
ALTus 15 DomeE MouNTAIN, THE TOP OF WHICH REPRESENTS A
PERMIAN WAVE-CUT TERRACE.

ROADCUT EXPOSING COARSE GRANITE CONGLOMERATE INTERSTRATI-
FIED WITH RED AND GREEN SHALE OF HENNESSEY FORMATION.
NoTE ALSO, AT NORTH EDGE OF CUT, THE LENS OF HIGHLY FELS-
PATHIC ARKOSE. COMPARE THE ABUNDANCE OF COARSE CLASTICS IN
THIS LOCALITY WITH THE RELATIVE. SCARCITY:OF _COARSE CONGLO- .
MERATE IN THE SAME FormATION AT STOP 5 (May 2), wHERE
THE SHALES WERE EVIDENTLY DEPOSITED ON A PROTECTED SIDE OF
THE GRANITE HILLS WHICH WAS REGEIVING LITTLE DEBRIS.
ANDESITE INCLUSIONS IN LLUGERT GRANITE IN ROADCUT TO RIGHT.
ROAD'CUT EXPOSING ROCKS oF HENNESSEY FORMATION, HERE COM-
POSED PREDOMINANTELY OF ARKOSE INTERBEDDED WITH THIN GRAY—
GREEM AND RED SHALE. NOTE BOULDERS AS MUCH AS FOUR FEET
IN DIAMETER WHICH EVIDENTLY DROPPED INTOo HeENnNESSEY SEA
FROM HILL BEHIND.

LUGERT GRANITE EXPOSED IN HILLS TO RIGHT WITH REFORMATORY
GRANITE IN HILL AHEAD. NOTE IRREGULAR CONTACT BETWEEN
L.ucerT AND REFORMATORY GRANITE, DIFFICULT TO SEE EXCEPT

UNDER OPTIMUM LIGHTING CONDITIONS.
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Bripce over NorTH Fork Rep River. Look bpownsTREAM TO Ex~
CELLENT EXPOSURE OF MAROON AND GREEN SHALE oF HEnnESSEY
FORMATION IN STREAM BANK. OB SERVE NEARLY HORIZONTAL DIP.
ATAanpSF F\"AILROAD CROSSING - CAUTION
DirRECTLY AHEAD, LOW ON THE FACE oF Kine MounTAIN, ARE MANY
PerMiIAN wAVE-cuUT GrROOVES IN LUGERT GrRANITE.
CAUTION. Enter State Hicuway 44, Turnine LFF‘T(_NORTHEASTi).
RoapcuT ouTcroP oF LLUGERT GRANITE CUT BY DIKE OF DIABASE
SHOWING PINCH—AND—-SWELL STRUCTURE.
COARSE AND FINE GRANITE wasH oF HENNESSEY AGE IN ROADCUT TO
RIGHT.
Town oF LucerT. AT BEGINNING OF 20TH CENTURY, LUUGERT wASs A
TOWN OF SEVERAL HUNDRED MINERS AND PROSPECTORS.
TurN RIGHT (EAST) ON GRAVEL ROAD, LEAVING STATE HIGHWAY 44.
Ribine ALone PLAIN oF HENNESSEY sHALE., AT riGHT 1s FrLat Top
MOUNTAIN, SO NAMED FOR ITS FLAT SURFACE THOUGHT TO BE CUT
AS A SUBMARINE BENCH IN PERMIAN sEAs.
Teree BapristT CHurcH oN RieHT. HIGHEST HILL TO.souTHEAsT,
1.5 MmiLES Away, 1s MT. TePEE.
Denny's GroceErY AND FiLLING STATION AT CROSS ROADS.
RoAb curvEs AROUND HiLL oF LUGERT GrANITE. BAck oF rReED-
ROOFED DWELLING IS LARGE BOULDER PILE OF TYPE THAT FORM
BOULDER STREAMS. [HE SEDIMENTARY ROCKS AROUND THIS HILL

DIP AT A LOW ANGLE WESTWARD., ALTHOUGH THE CONTACT IS NOT



Ficure 9. NeaAr-sHORE FAcliEs oF HENNESSEY SHALE EXPOSED IN ROADCUT ON HIGHWAY
0.3 miLEs souTH oF QuarTz MounTtain Lobce, SW SW 15-5N-20W. MARooﬁ AND
GRAY-GREEN SHALES ARE INTERSTRATIFIED WITH PROMINENT BEDS OF GRANITE COBBLE-
BOULDER CONGLOMERATE AND AR‘KOSE DERIVED FROM LWUGERT GRANITE THAT CROPS OUT IN

BackBrOunNDp. Okra. GEoL. SurvEY PHOTO.



Ficure 10. BEeEacH GroovEs or FLUTINGS cuT ON LlucerT crAaNITE By Lower PErMIAN
sea As seeN AT STOP 1, NE NW 7-5N-18W. GrANITE IN FOREGROUND HAS JUST BEEN
EXHUMED BY EROSION OF SHALES IN WICHITA FORMATION, WHICH AT THIS LOCALITY CON—
TAIN NO CONGLOMERATES. SIMILAR MARKINGS ARE VISIBLE AT BASE OF HILL IN BACK—_
GROUND BUT HAVE BEEN DESTROYED BY WEATHERING AT HIGHER ELEVATIONS.  ON

THE HiLL. OkrLanoma GeoL. SurvEY PHOTO.
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EXPOSED, THE BOUNDARY BETWEEN HENNESSEY SHALE AND THE UNDER-
Lying WICHITA FORMATION IS AT THIS LOCALITY.
1.8 | 14.9 Turn LEFT (NORTH).
1.0 15.9 Turn ricHT (EAST)
0.1 16.0 Joc LeFT (NORTH).
0.5 16.5 IN BADLAND ESCARPMENTS TO EAST AND WEST ARE EXCELLENT EXPOS-—

URES OF RED AND GRAY—GREEN SHALE IN UuPPER PART oF WICHITA FOR-

MATION.
0.5 17.0 TURN LEFT THROUGH IRGN GATE ONTO PRIVATE ROAD.
0.6 17.6 PARK IN PASTURE ON RIGHT.

STOP 1. POTHOLES AND WAVE—CUT GROOVES IN GRANITE BEING EX-

HuMED BY EROSION oF WICHITA SHALES. NE

one—auarTER NW onE-quarTER 7-5N-18W.

POTHOLES AND WAVE—-CUT GROOVES IN THE LUGERT GRANITE ARE EXCEPTICONALLY.
WELL DEVELOPED IN THIS LOCALITY. THE POTHOLES ARE SHALLOW, CIRCULAR DEPRES-
SIONS A FEW FEET IN DIAMETER, WHICH WERE FORMED BY THE EDDYING OF STONES ON THE
GRANITE FLOOR OF THE WICHITA SEA.

HORIZONTAL GROOVES AN INCH TO A FEW INCHES IN DEPTH MAY BE SEEN ON THE
VERTICAL FACES OF THE LUGERT GRANITE WHERE THE PERMIAN SHALES ARE BEING EROD—
ED AWAY. THESE GROOVES ARE FOUND IN SEVERAL PLACES IN THE WESTERN PART OF THE
WicHiTA MOUNTAINS. THE LARGEST SURFAcé SHOWING THESE FLUTINGS BEING IN THE SW
ONE-QUARTER 33-5N-20W, wWHERE SOME MAY BE TRACED HORIZONTALLY FORV'375 FEET

AND THROUGH A VERTICAL RANGE oF 90 FEeT. THEIR ORIGINAL VERTICAL. RANGE 1S NOT

KNOWN AS THE UPPER ONES HAVE BEEN DESTROYED AND THE LOWER ONES ARE NOW BEING
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UNCOVERED BY THE EROSION OF THE PERMIAN SHALES.

THE GROOVES WERE FORMED BY THE ACTION OF THE WAVES OF THE PERMIAN
éEAs (WichiTa anp HENNESSEY) ON THE GRANITE I1SLANDS AND SHORES. ON THE TOP OR
ELANKS OF SOME OF THE GRANITE HILLS OF THE L.UGERT AREA ARE FLAT SURFACES NOR-
MALLY 50 To 300 FEET WIDE, WHICH ARE BELIEVED TO BE REMNANTS OF PERMIAN wAVE-
CUT PLATFORMS.

THE WAVE-CUT GROOVES SHOW THAT THE PRESENT IGNEOUS OUTCROPS IN THE
wESTERN PART OF THE WicHiTA MOUNTAINS RESEMBLE I N SHAPE AND SIZE THE GRANITE
ISLANDS IN THE PERMIAN sEA. EROSION, HOWEVER, HAS LOWERED THE PEAKS SOMEWHAT
AND THE LOWER FLANKS OF THE HILLS ARE STILL COVERED BY SHALE LAYERS. IN PErMiAN
TIMES THIS AREA WAS AN ARCHIPELAGO.

0.6 18.2 RETRACE ROUTE TO GATE.

1.05 19.25 Joc ricHT (WEST) THEN LEFT (souTH) AND CONTINUE AHEAD TOWARD
CamELBACK MounTAIN.

1.55 20.8 Century GraniTE COMPANY QUARRY, IN LUGERT GRANITE ON NORTH-
wesT s1DE oF CAMELBACK MounTAaIN. STONE FROM THIS QUARRY,

oPENED IN 1950, 1S TRUCKED TO THE COMPANY FINISHING PLANT AT

SNYDER.
0.1 20.9 GROOVES AND POTHOLES IN LLUGERT GRANITE.
0.1 21.0 NoTe INDIAN PETROGLYPHS IN ROCK TO LEFT.
1.3 22.3 IN BADLANDS ESCARPMENT TO LEFT AND RIGHT ARE VARIEGATED SHALES

orF WICHITA FORMATION.

1.0 23.3 Becin WiNDING ROAD AROUND Pow Wow MounTtain. ON EAST POINT OF

HILL 1S DARK—COLORED GABBRO, IN PART THOROUGHLY DECOMPOSED BY
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HYDROTHERMAL ACTION. ROADCUT EXPOSURES SHOW THIN CROSS—CUT—
TING DIKES OF PINK, FINE-GRAINED GRANITE.
0.2 23.5 Turn LEFT (EAST).
0.3 23.8 Turn riHT (souTH).
1.0 24.8 Turn riGHT (WEST).
1.05 25.85 PARK CARS AS INSTRUCTED BY FLAGMEN.

STOP 2. Teree CREEk SEDIMENTS AT TYPE LocALITY. SW onNE-

auArRTER SW onE-quarTER 6-4N-18W.

Tue Teree CREEK SEDIMENTS, DISCOVERED AND NAMED BY MEeRRITT AnD Ham
(BuLL. Amer. Assoc. PerroLeum GeoL., vou. 25, 1941, p. 287-299), ArRE A uNiQuE
SEQUENCE OF ROCKS. ORIGINALLY A FINE-GRAINED CONGLOMERATE MADE UP CHIEFLY OF
PERBLES AND SAND-SIZED GRAINS OF ANORTHOSITE, WITH WHICH A FEW BEDS OF DOLOMITE
ARE INTERSTRATIFIED, THE ROCK NOW CONSISTS PRINCIPALLY OF ZEOL ITES AND OPAL.
ThHe NEW CONS'I;'ITUENTS ARE INTERPRETED AS FORMING DIAGENETICALLY THROUGH THE
ACTION OF MARINE WATERS ON THE ANORTHOSITE CONGLOMERATE. ROCKS OF THIS com-
POSITION AND ORIGIN HAVE NOT BEEN DESCRIBED F ROM ANY OTHER AREA IN THE WORLD.

StraTA OF THE TEPEE CREEK ARE NEARLY FLAT-LYING. HERE AT THE TYPE LO-
CALITY THE MAXIMUM THICKNESS oF 47 FEET WAS MEASURED, BUT SINCE THE BASE IS
COVERED AND THE TOP 1S ERODED ITS FULL THICKNESS IS UNKNOWN. T HE STRATA REST
WITH PRONOUNCED ONLAPPING UNCONFORMITY ON THE SLOPING SIDES OF THE PrREcCAM-—
BRIAN ANORTHOSITE HILL. HIGH IN THE EXPOSED SECTION, ABOVE THE OLD PROSPECT
TRENCH, THE SEDIMENTS ARE PRESERVED ONLY AS SCATTERED REMNANTS SEPARATED BY
WIDE OUTCROPS OF GRAY ANORTHOSITE.

TYPICALLY DULL BRICK RED BUT RANGING THROUGH PURPLISH AND GRAY, THE ROCK
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IS COMPOSED OF A VARIAELE MIXTURE OF NATROLITE, OPAL, DOLOMITE, AND RESIDUAL
SLIGHTLY ALTERED FRAGMENTS OF LABRADORITE FELDSPAR DERIVED FROM THE ANOR-
THSITE. THE LOWER OF THE TWO BEDS NEAR THE TOP OF THE WEST WALL OF THE TRENCH
HAS BEEN ANALYZED AND FOUND TO cONTAIN 60.1 PERCENT zEoLITES, 22.3 PERCENT
poromITE, AND 11.6 PERCENT OPAL. IN THIS BED PRACTICALLY NO PEBELES OF THE ORI—
GINAL BASIC IGNEOUS ROCK REMAIN, THE REST HAVING BEEN ALTERED TO THE CONSTIT-
UENTS LISTED ABOVE. EASTWARD FROM THE TYPE LOCALITY, AS FOR EXAMPLE IN THE
NE oneE-quarTER SE oneE-quarTER 26-4N-17W, outcrors oF THE TeEree CrReEek ARE
LACKING IN DOLOMITE AND ARE MUCH LESS ALTERED, CONTAINING D2 PERCENT ZEOLITES,
1.8 PERCENT cALCITE, AND 46.2 PERCENT UNALTERED ANORTHOSITE FRAGMENTS PLUS
OPAL.

THESE SEDIMENTARY ROCKS ARE EXCEPTIONAL BECAUSE THEY WERE ORIGINALLY
MADE UP OF FRAGMENTS OF A LABRADORITE—RICH PLUTONIC ROCK, A COMPARATIVELY RARE
ROCK TYPE, AND ALSO BECAUSE OF THE PECULIAR ALTERATION THAT CONVERTED THESE
MATERIALS ON THE SEA FLOOR TO ZEOLITES AND OPAL. A SIMILAR ROCK WOULD NOT BE
DERIVED FROM ALTERATION O F THE WIDELY DISTRIBUTED ARKOSES THAT RESULT FROM
THE WEATHERING OF GRANITES.

THe Tepee CREEK WAS ORIGINALLY ASSIGNED A PRECAMBRIAN AGE, BASED ON
THE ASSUMPTION THAT THE MASSIVE ZEOLITE-BEARING ROCKS EXPOSED AT THE TUNNEL
ON THE WEST SIDE OF THE HILL ARE EQUIVALENT TO THE LAYERED ROCKS OF SIMILAR
COMPOSITION ON THE SOUTH SIDE. AT THE TUNNEL THE ANORTHOSITE AND ZEOLITIC ROCK
ARE CUT BY AN APLITE DIKE KNOWN TO BE PRECAMBRIAN, FROM WHICH IT WAS CLEAR
THAT THE ZEOLITIC ROCK, BEING OLDER THAN THE DIKE, ALSO WAS oF PRECAMBRIAN

Ace. IT I1s Now BELIEVED, PARTLY THROUGH THE work oF Maves (unpPuBLisHeED M. S.
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thesis, UNiveErsITY oF OkLaHoma, 1947), THAT THE ZEOLITIC ROCK CUT BY THE DIKE IS
ANORTHOSITE ALTERED HYDROTHERMALLY IN PLACE, AND THEREFORE IS NOT RELATED IN
AGE TO THE LAYERED, PEBBLE—CONTAINING ZEOLITE ROCK ONTHE SOUTH S1DE OF THE
HILL WHICH OBVIOUSLY IS A POST—ANORTHOSITE SEDIMENT. [T IS INDEED A REMARKABLE
COINCIDENCE THAT TWO PETROLOGICALLY SIMILAR RARE ROCKS, WITH SUCH AN ENORMOUS
DIFFERENCE IN MODE OF ORIGIN AND IN AGE, WOULD HAPPEN TO BE FOUND LESs THAN 100
YARDS APART!

As now usep, THE TErRM TEPEE CREEK 1S APPLIED TO THE ZEOLITE-OPAL SEDI-
MENTS THAT WERE DEPOSITED AS ANORTHOSITE CONGLOMERATES AND SANDSTONES UN —
CONFORMABLY ON THE BASIC IGNEOUS ROCKS IN THE CENTRAL PART oF THE ‘WicHiTA
MounTAIN REGION. THEIR AGE CAN NO LONGER BE ACCEPTED AS PrecAamBriaN. INsTEAD,
THESE SEDIMENTS PROBABLY ARE THE COARSE—CLASTIC SHOREWARD FACIES OF SHALES IN
THE WICHITA FORMATION OF LOWER PERMIAN AGE. ALSO INCLUDED IN THIS GENERAL
CLASSIFICATION ARE THE LIMESTONE CONGLOMERATES, GRANITE CONGLOMERATES, A NID
ARKOSES WHICH IN THE EASTERN PART oF THE WicHITA MounTAIins ARe cALLED Post
OAK AND ARE GCLASSED AS A MEMBER oF THE WicHITA FormATION (Chase, G.W., BuLL,
Amer. Assoc. PetroLeum Geor., voL. 38, 1954, p. 2028-2035).

THE GENERAL cOoNcEPT OF THE PostT OAKk MEMBER MUST NOW BE REVISED, HOW—
EVER, TO TAKE INTO CONSIDERATION RATHER EXTENSIVE GRANITE CONGLOMERATES AND AR-—
KOSES IN THE OVERLYING HENNESSEY FORMATION THAT BORDER GRANITE HILLS IN THE
QuarTz MounTAIN AREA NEAR LuGcerT.
1.05 26.9 ReETRACE ROUTE | MILE EAST TO GRAVEL ROAD. TURN RIGHT (souTn).
0.7 27.6 SLOW - CurVE RIGHT, THEN LEFT OVER ONE—WAY BRIDGE.

0.3 27.9 Turn LErFT (EAST). AHEAD TO RIGHT ARE TRENCH SILOS CUT IN SHALES
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or WIiCcHITA FORMATION. .

2.5 30.4 CUL.TIV.ATED PLAINS ARE EXTENSIVELY USED FOR WHEAT GROWING.

1.5 31.9 Turn rigHT (souTH).

0.5 32.4 SHALLOW ROAD CUT EXPOSURES OF HYDROTHERMALLY
ALTERED ANORTHOSITE.

0.5 32.9 Turn LerT (EAST).

1.0 33.9 Turn LerT (NorTH). FOLLOW WINDING ROAD AROUND WEST SIDE OF
Rounp MounTAIn.

0.4 34.3 TurN RIGHT (EAST)THROUGH WIRE GATE.

0.25 34.55 PARK IN PASTURE TO LEFT OF ROAD.

STOP 3. AsanponED QuArry IN CoLb SPRINGS GRANITE, NORTH FACE

orF Rouno MounTtain NW one-auarTErR SW onE-quarTErR 18-4N-17W.

THis QuARRY, kNOwN As THE RooseveLT, shows THE RELATIONSHIP OF ANDESITE
AND CoLp SPRINGS GRANITE.

A LAYER OF ANDESITE A FEW FEET THICK 1S PRESENT AT THE TOP OF THE QUARRY.
THis BASIC ROCK 1S PART OF A WIDESPREAD SILL WHICH IS EXPOSED AT VARIOUS PLACES
IN THE CoLbD SPRINGS AREA TO THE SOUTHEAST. [HE ANDESITE HAS BEEN INTRUDED BY A
GRANITE AND THE FORMER WAS BROKEN INTO FRAGMENTS WHICH HAVE BEEN ASSIMILATED
AND CHANGED TO A GRAY GRANITIC-LIKE ROCK KNOWN As THE CoLp Sprines "'craniTE'.
FAINT OUTLINES OF THE ASSIMILATED INCLUSIONS (SHADOW INCLUSIONS) MAY BE SEEN
IN THE GRANITE BLOCKS AND IN THE QUARRY FACE.

Thin seEcTiONs oF THE CoLb SPriINGS ""GrRANITE!'! sHOWS BOTH OLGOICLASE (As
72) anp anpesine (As 53),THE LATTER BEING A RELICT MINERAL FROM THE ASSIMILATED

ANDESITE. THE ROCK RANGES IN COMPOSITION FROM A HORNBLENDE GRANILTE THROUGH
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QUARTZ MONZONITE AND GRANODIORITE TO A QUARTZ DIORITE. IT 1S A HYBRID ROCK AND

ITS COMPOSITION DEPENDS UPON THE AMOUNT AND DEGREE OF ASSIMILATION OF ANDESITE.

A THIN SECTION FROM THE QUARRY GAVE THE FOLLOWING MINERAL PERCENTAGES: ORTHO-

crase 36.2, PLaclocLase 25.2. auartz 19.9, HornBLENDE 9. 2, B10TITE 6.2, PYROXENE

0.8, maenETiTE 1.7, AND TRACES OF APATITE, ZIRCON AND FYRITE.

0.2

1.6

0.5

0.65

0.2

0.5

0.9

0l8

7.0

34.75

36.35

36.85

37.5

37.7

38.2

39.1

39.9

46.9

RETRACE ROUTE BACK TO WIRE GATE. TURN RIGHT (NORTH) BACK ONTO
GRAVEL ROAD.

ANORTHOSITE POORLY EXPOSED IN SMALL HILL WEST OF ROAD,.

Turn ricHT (EAST).

RAILROAD CROSSING, Frisco RR. THREE TRACKS. CAUTION.
RooseverT DeroT. EnTER RoOOsSevELT.

IntersecT U.S. Hiciway 183. Turn LerFT (NORTH) THROUGH
RooseveELT.

Juncrion OxLanoma State Hiciway 19. Turn rieHT (EAST) TOWARD
CoorERrTON.

CurVE AROUND SOUTH EDGE OF LOW ANORTHOSITE HiLL. Passing
THROUGH WESTERN PORTION OF RAcceEDY MounTAINS, THE CENTRAL
cHAIN oF HILLS IN THE WicHiTA MoOuNTAINS, WHICH ARE COMPOSED
MAINLY OF ANORTHOSITE. T[HIS IS ONE OF THE LLARGEST AREAS OF AN-
ORTHOSITE IN THE UNITED STATES, OTHER LARGE AREAS.BELNG IN
Wvyomineg anp New York.

HiLLs To NORTH, SOME OF WHICH SHOW WAVE—CUT PLATFORMS,ARE COM~
rPosEp oF COOPERTON GRANITE.

HiLLs AHEAD ARE COMPOSED OF GRANITE THAT IN THE PAST HAS BEEN



0.3
0.7

1.6

3.4
1.3
0.9

0.1

2.85
0.55

0.35

47.2

47.9

49.5

52.9

54.2

55.1

55.2

55.35

58.2

58.75

59.1

31—
DESCRIBED AS LLUGERT BUT WHICH MAY NOT BE EQUIVALENT TO LuGerT
GRANITE OF THE QuarTz MouNTAIN AREA.
JuncTion, State Hichway 54. STOP. Turn Lert (NORTH).
CoorErTON. CONTINUE STRAIGHT AHEAD.
HiLL AHEAD on RIGHT 1s UnaP MounTAIN, MADE uUP aFARBUGCKLE
LIMESTONE, AT NORTHWESTERN END oF THE LimestoneE HiLLs. Quarry
ON SOUTH FACE 1s THAT oF RooseverLT MaTeriaLs CompPany In Kino-
BLADE LIMESTONE, MIDDLE Lower ORDOVICIAN IN AGE. THE STONE
FROM THIS QUARRY IS CRUSHED AND EXTENSIVELY USED AS ROAD-BUILD~-

\

ING AGGREGATE. KINDBLADE LIMESTONE 1S EQUIVALENT To HoNEvcuT
FORMATION OF ELLENBURGER GROUP IN TEXAS.
RoapcuTts ExPosing MARCON SHALE oF WICHITA FORMATION.
WICHITA FORMATION iN ROADCUTS.
WIicHITA FORMATION IN ROADCUTS.
Turn riGHT (EAST) ON GRAVEL ROAD, LEAVING Hwy. 54.
LonNE HILL To NORTH 1S RAainy MouNTAIN, WHICH CONTAINS OUTCROPS
OF SHALE IN THE BROMIDE FORMATION ON SOUTH FACE AND VIOLA LIME--
STONE AT TOP AND ON NORTH SLOPE. THE STRATA DIP APPROXIMATELY
20°NORTHEASTWARD. THESE ARE THE YOUNGEST OLDER PALEOzOIC
rocks ExPoseD IN THE WicHiTa MounTAIN REGION. THEY CROP OUT IN
THE AXIAL PART OF THE RAINy MouNTAIN SYNCLINE.
Turn LEFT (NORTH).
TuRN RIGHT OFF SECTION LINE ROAD ONTO QUARRY ROAD.

PArk cArRs AT QUARRY.
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STOP 4. VioLa LimestonE, NE onE-auarTER SW ONE-QUARTER 20-

6N-15W.

Oris auarry oF GiLeerT ConTrAacTING COMPANY,OPERATED AS A SOURCE OF
CRUSHED STONE BEGINNING JuLy, 1956, FOR USE IN AIRFIELD CONSTRUCTION AT Burns
FLaT Air Base near CrLinton.

PROBABLY THE MOST WIDELY DISTRIBUTED AND MOST EASILY RECOGNIZABLE ROCK
uNIT 1N OKLAHOMA 15 THE VioLA LimesToNE, oF MippLe Orpovician ( TrRENTON AND
SLIGHTLY OLDER) AGE. BECAUSE IT IS OVERLAIN BY THE DISTINCTIVE SYLVAN SHALE AND
UNDERLAIN BY THE SHALE-LIMESTONE~DOLOMITE-SANDSTONE SEQUENCE OF THE SimPsoN
GrouP, THE VIOLA MAKES AN EXCELLENT DATUM FOR SEISMIC SHOOTING. It ALso 1s AN
IMPORTANT TOP CALLED IN SUBSURFACE GEOLOGY, PARTLY BECAUSE OF ITS PERSISTENCE
AND PARTLY FOR ITS POSITION JUST ABOVE THE OIL—RICH SIMPSON SANDS — Bromibe,
TuLirp Creex, McLish, anp OiL. Creex. ONE OR MORE OF THESE SANDS IS LOCALLY
caLLEp WiLcox. ~

Maximum THICKNEés orF THE VIOLA ON THE OUTCROP IS IN THE WESTERN PART OF
THE ARBUCKLE.MOUNTAINS AND IN THE Criner HiLLs, wHere 1T 1s 900 FEET THick. THE
VIOLA LIMESTONE PROPER, OR ''TrRENTON VioLA'!, AT MANY PLACES 1S OVERLAIN BY AS
mucH as 100 FEET OF COARSE—GRAINED NEARLY PURE LIMESTONE CALLED "FErNvALE'T,
BUT THE TWO NORMALLY ARE COMBINED UNDER THE GENERAL TERM VIOLA. BoTH PrRODUCE
oiL IN SsoME PooLs. THE VioLA oF OKLAHOMA PROBABLY 1S EQUIVALENT TO THE Mon -
Tova LimesTonE oF THE EL Paso recion in TExAs.

THE HILL AT THIS STOP 1S ONE OF FOUR OUTCROPS OF VIOLA LIMESTONE ON THE
FOLDED NORTHEAST FLANK oF THE WicHiTA MounTAlNs. Tue rocks pip 15-20P NORTH-

EASTWARD, DEFINING THE SOUTH LIMB OF THE RaAainy MOUNTAIN SYNCLINE, AND THEY ARE
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THE YOUNGEST OF THE OLDER PALEOZOIC ROCKS EXPOSED IN THE REGION. TH g VioLa
HILLS ARE SURROUNDED BY NEARLY FLAT-LYING SHALES OF THE Wichnita FORMATION,
ABOVE WHICH THEY STOOD AS A CHAIN OF ISLANDS IN EARLY PermMIAN TIME. MaroonN
SHALE CONTAINING LENSES OF LIMESTONECONGLOMERATE DERIVED FROM THE VIOL.A
LLOCALLY OCCURS LOW ON THE SLOPES OF THE HILLS.

EXPOSED IN THE QUARRY ARE BEDS IN THE LOWER PART OF THE ViorLa LIMESTONE. ’
THEY CONSIST OF HIGHLY CHERTY,WELL—-BEDDED LAYER S CONTAINING GRAPTO~

LITES (DlPLOGRAPTUS, CLIMACOGRAPTUS. AND OTHERS) AND OCCASIONALLY A WELL—

PRESERVED SPECIMEN OF THE LACE—-COLLAR TRILOBITE CRYPTOLITHOIDES. IN THE HILL

(rseLF asouT 350 FEET oF VioLa croPs out. NearLy 250 FEET IS COVERED BY SHALE
BEYOND THE NORTH FLANK, THE THICKNESS OF THE VIOLA IN THIS AREA BEING ABOUT 575
FEET.

BeneaTH THE VIOLA IN THE SOUTH-FACING ESCARPMENT ARE SHALES, SAND-
STONES, AND LIMESTONES IN THE UPPER PART OF THE BROMIDE FORMATION, THE HIGHEST
AND ONLY GOOD OUTCROPS OF ROCKS IN THE SimpPsoN GrouP oF THE WicHiTA MounTtain
recion. To Dr. C. E. Decker (OkLa. Geor. Surv. BuLrL. 55, 1931, r. 86) we ArE

INDEBTED FOR THE FOLLOWING SECTION MEASURED AT THIS LOCALITY:

VIoLA LIMESTONE.

BrOMIDE FORMATION

Feer

GREEN SHALE INTERBEDDED WITH THIN SANDY DOLOMITIC LIMESTONE,
ONLY PARTLY EXPOSED IN EXCAVATIONS BELOW QUARRY —————————=— 25.0
GRAYISH BROWN MEDIUM—~GRAINED ARGILLACEOUS LIMESTONE ~—-—=— ————— 2.5

SHALE AT TOP TWO FEET UNDERLAIN BY YELLOWISH PINK LIMESTONE,

OLIVE~GREEN PLATY SHALES AT BASE ———m—————m—— e — o m e 13.0
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SANDSTONE, POROUS, WHITE AND YELLOWISH, RATHER WELL INDURATED- 5.0

SHALE, BRIGHT OLIVE~GREEN. ONLY PARTLY EXPOSED =~=—————————o 20.0

LIMESTONE, BUFF, IRON~STAINED —————— e e — e — e 3.0
SANDSTONE, GRAY TO BUFF AND PINK, GOARSE GRAINED, WELL

INDURATED - _— -————-18.8

COVERED BY SHALE TO BASE OF HILL.

LUNCH STOP

ReETURN TO CARS FOR BOX LUNCH, BEING CAREFUL TO PUT ALL REFUSE INTO CON-

TAINERS PROVIDED FOR THIS PURPOSE.

0.35

0.55

1.0

0.15

0.9

1.0

0.45

2,55

59.45

62.05

63.05

63.5

66.05

RETRACE ROUTE TO ROAD. TURN LEFT (souTH).

Turn LEFT (EAST).

CatTLE cuarDp. CONTINUE EAST.

CURVE AROUND SOUTH SLOPE OF HILL CONTAINING SHALE oF Brominpe
FORMATION CAPPED BY VIOLA LIMESTONE.

TurN RIGHT (SOUTH) AT INTERSECTION (NE cor. 8-6N-15W).

Turn LerT (EAST).

FLAT PLAINS ARE UNDERLAIN BY SHALES oF WicHITA ForMATION. LONG—
HORN MOUNTAIN ONE AND ONE—-HALF MILES TO SOUTH | S PROMINENT IN
THE LimesTonE HILLS THAT BORDER THE NORTHEAST FLANK OF THE
WicHiTA MounTains. THESE HILLS ARE MADE UP MOSTLY OF ARBUCKLE
LIMESTONE, LOCALLY CONTAINING OUTCROPS OF REAGAN SANDSTONE AND
Honey CrEEk LIMESTONE OF THE TIMBERED HILLS GROUP JUST ABOVE

THE GRANITE.

INTERSECTION WITH PAVED ROAD. CONTINUE AHEAD (EAST).
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RoaD INTERSECTION. CONTINUE AHEAD (EAST) ON GRAVEL roAn, NW
cor. 32-6N-14W.
Roap InTErRsECTION. PEcCAn ScHooL on LEFT.
HiLL AnEAD 1s BaLLy MounTAIN, MADE OF INTENSELY SHATTERED
CARLTON RHYOLITE PORPHYRY.
Turn ricHT (soutH). NE cor. 33-6N-14W.
Turn LerT (EAST).
IMMEDIATELY TO SOUTH IS UNNAMED HILL COMPOSED OF ARBUCKLE
LIMESTONE. ROCKS DIP SOUTHWEST, ON FLANK OF Brure Creexk Canvon
ANTICLINE., AHEAD ON LEFT, ACROSS VALLEY OF IGNEOUS ROCKS COV—
EReED WITH THIN WICHITA SHALE, 1S AN IMPRESSIVE LINE OF HILLS IN
wricH Timeerep HirLs AND ARBUCKLE STRATA DIP NORTHEAST ON OP-
POSITE SIDE OF ANTICLINE. AT NORTH END OF THESE HILLS ARE BEST
AND MOST COMPLETE ExPosurReEs oF CameriAN AND Lower Orbovician
rocks IN WicHiTa MounTAIN AREA.
Enter Cabbo County, LEAVE Kiowa CounTty.
EXCELLENT EXPOSURE OF MAROON AND GRAY-GREEN SHALES oF WicHiTA
FORMATION ON RIGHT OF ROAD.
Turn RIGHT (SOUTH) ON STATE HicHwWAY 58. Roabcurs conTaININe
EXCELLENT EXPOSURES OF MAROON AND GRAY—GREEN WICHITA SHALES
WITH SOME CALCAREOUS CONCRETIONS. LLIMESTONE GRAVEL OF QUATER-
NARY AGE COVERS THE OUTCROPS.
CAUTION. CONTINUE STRAIGHT AHEAD ON GRAVEL ROAD, LEAVING

STATE HIGHWAY D8.
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1.0 78.1 Turn LEFT (EAST).
0.5 78.6 PosT OAK CONGLOMERATE, A COARSE—CLASTIC: FACIES oF WICHITA FOR-

MATION; EXPOSED IN ROADCUT AND RAVINE TO RIGHT.

2.5 81.1 Turn RicHT (SOUTH). ARBUCKLE LIMESTONE IN LOW HILL TO EAST.
1.0 82.1 CATTLE GUARD.
1.1 83.2 Enter ComancHe County, Leave Cappo County. EnTERING BLur

CREEK CANYON. LIMESTONE CONGLOMERATE FACIES OF POST OAK E X~

POSED IN ROADCUT,

0.3 83.5 PARK AS CLOSE TO SHOULDER OF ROAD AS POSSIBLE AND PULL UP

CLOSE TO CAR AHEAD.

STOP 5. PosTt Oak conGLOMERATE MEMBER OF WICHITA FORMATION.

SW one-quarTER 35-5N-13W.

THE CONGLOMERATES OF LOWER PERMIAN AGE IN AND AROUND. THE EASTERN TWO-
rHIRDS oF THE WicHiTA MouNTAINS HAVE BEEN TERMED THE PosT OAK CONGLOMERATE
By Chase (1954, PERMIAN CONGLOMERATE AROUND Wicuita MounTtains, OkLanomal
Burr. AAPG, voL.38 no. 9). CHASE NOTED FOUR FACIES OF THIS CONGLOMERATE 1)
GRANITE BOULDER CONGLOMERATE} (2) RuvoLiTE PORPHYRY coneLoMERATE (3) ConcLo-
MERATE WiTH zeoLITE-oPAL ceMENT (TEPEe CREEK): AND (4) LiMESTONE BOULDER CON-
GLOMERATE.

THE COBBLES OF THE LIMESTONE BOULDER CONGLOMERATE WH1CH ARE VISIBLE
AT THIS STOP WERE DERIVED FROM THE ARBUCKLE LIMESTONE IN THE CLOSELY ADJACENT
LIMESTONE HILLS. AT THIS LOCALITY SOME EVIDENCE OF SHALY MATERIAL MORE TYPICAL
oF THE WICHITA FORMATION IS VISIBLE WITHIN THE SECTION EXPOSED. THE CONGLOMER—

ATE DIPS NORTHWEST BENEATH YOUNGER PERMIAN SHALE BEDS.
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Accorping To Cuase, THE Post Oak concLoMERATE IN THE WichHi1TA Moun-
TAIN AREA RANGES IN THiCKNEss From 400 FeeT 1o 600 Feer. On THE SOUTH SIDE OF
THE MOUNTAINS THE CONGLOMERATE DIPS AWAY FROM IGNEOUS HILLS, GRADING FROM A
COARSE GRANITE OR RHYOLITE—BOULDER CONGLOMERATE INTO A COARSE CROSS-BEDDED
ARKOSIC SANDSTONE, WHICH AT A DISTANCE OF SIX TO EIGHT MILES SOUTH OF THE MOUN—
TAINS INTERFINGERS WITH PURPLISH-RED SHALES. THESE INTERSTRATIFIED BEDS OF AR-
KOSIC SANDSTONE AND SHALE EXTEND IN SUBSURFACE A CONSIDERABLE DISTANCE SOUTH
OF THE MoqNTAle WITH A RATHER CONSTANT THICKNESS oF asouT 400 FeeT.
0.3 83.8 CATTLE GUARD.
0.15 83.95 PARK CARS ON EDGE OF ROAD AS FAR TO RIGHT AS POSSIBLE.

STOP 6. Exrosure oF REAGAN CONGLOMERATE AND SANDSTONE.

NW one-auarTEr 2-4N-13W.
AsseEMBLE AT BRIDGE. WALK DOWN EMBANKMENT ON EAST SIDE OF ROAD, CROS—
SING FENCE JUST BELOW THE BRIDGE. FOLLOW STREAM BANkK DOWNSTREAM asouT 100
YARDS TO COARSE MASS OF REAGAN CONGLOMERATE IN STREAM. TURN LEFT (NorTH) UP
LOW HILL WHERE COARSE RHYOLITE-PORPHYRY CONGLOMERATES OF REAGAN FORMATION

resT oN Precamerian CARLTON PORPHYRY. DIP OF CONGLOMERATES HERE IS 10-15 pe-

crees NE.

ON TOP OF HILL OBSERVE QUARTZITIC PHASE OF REAcAN sanpsTone. CoNTINUE
pown DIP OF REAGAN TOWARD LARGE PROSPECT HOLE DUMP PILE ON SOUTH SIDE OF LAR-
GER HILL TO NORTH WHICH 1S COMPOSED OF ''PUNKY'' LEACHED FINE~GRAINED BROWN CAL—
CAREOUS SANDSTONES OF THE Honey CREEK FORMATION.

AT BASE OF HILL ARE HIGHLY GLAUCONITIC SANDSTONE (GREENSANDS) OF THE UP-

pEr Reacan. ThroucHOUT THE NORTHEASTERN WicHiTA MOUNTAINS THE UPPER SAND-
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STONES OF THE REAGAN ARE VERY HIGHLY GLAUCONITIC. THESE SANDSTONES BECOME

SLIGHTLY MORE CALCAREOUS NEAR THE TOP UNTIL POCKETS AND LENSES OF COARSELY

CRYSTALLINE LIMESTONE APPEAR IN THE SECTION. THE APPEARANCE OF THE COARSELY

CRYSTALLINE GLAUCONITIC LIMESTONE PHASE 1S CONSIDERED THE BASE OF THE HONEY

CREEK FORMATION.

NEAR THE TOP OF THE GREENSANDS OF THE REAGAN FORMATION, ABOUT FIVE FEET

OF RHYOLITE PEBBLE CONGLOMERATE IS PRESENT. THE conTACT oF THE REAcAN AND

HONEY CREEK FORMATION IS ABOUT TWO FEET ABOVE THE TOP OF THE CONGLOMERATE.

THE PROSPECT PIT WAS BEGUN IN THE HONEY CREEK SANDSTONES AND IS ABOUT

40 FEET DEEP, EXTENDING INTO THE REAGAN.

Section aT STOP 6

Honey Creexk FormATION
Reacan FormaTion

THicKNESS
(FEET)

3. SANDSTONE, MOSTLY THIN-BEDDED, VARYING FROM ONE INCH TO

ONE FOOT, DARK GREEN, HIGHLY GLAUCONITIC, MEDIUM —

GRAINED, ARKOsIC. CONTAINS FIVE FOOT RHYOLITE POR-—

PHYRY PEBBLE CONGLOMERATE SEVEN FEET ABOVE BASE ——m—m——m 12
2. SANDSTONE, MEDIUM-BEDDED, GRAY I SH— BROWN, QUARTIZITIC,

MEDIUM-TO COARSE—~GRAINED, BECOMING COARSER WITH IN—

CREASING AMOUNTS OF IRON—OXIDE CEMENT TOWARD TOP ———————m—— 30
1. CONGLOMERATE, MASSIVE, REDDISH BROWN, COBBLES AND BOULDERS

OF RHYOLITE PORPHYRY IN A COARSE ARKOSIC MATRIX —————————— 15

CARLTON PORPHYRY



1° to 3°

Dip group 1

Dip group 2 = 3° to 10°
Dip group 3 = 10° to 25°

Dip group 4 = 25° to 45°

Dip group 5 = 45° to nearly vertical

Bedding appears vertical on photos

Airphoto of central portion
of T. 4N., R. 12 W.,
Comanche County, Oklahoma.

Structure by Geophoto Services.

Cambrian-Ordovician contact
from Harlton (AAPG, 1951).
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ConTINUE AHEAD. ARBUCKLE LS. OUTCROP ON RIGHT (WEST).
SPRING ON RIGHT (wWEST).
CARLTON PORPHYRY. ON EAST (LEFT) AND UNDERNEATH ROAD BED. HonEY
CREEK FORMATION NONCONFORMABLY ON PORPHYRY ON WEST (RIGHT)
s1pE oF rRoAD. CONTINUING SOUTHWARD OBSERVE THE CONTACT OF THE
Honey CREEK AND PORPHYRY STRIKING UP THE SIDE OF T.HE HILL SO
THAT WITHIN A SHORT DISTANCE ONLY THE PORPHYRY IS OBSERVABLE ON
THE WEST SIDE OF THE ROAD.
SHALES, SANDSTONES AND CONGLOMERATES OF THE WICHITA FORMATION
EXPOSED IN LOW HILL TO THE WEST (RIGHT).
CATTLE GUARD.
CATTLE GUARD.
Curve (souTh) RiGHT AT Y, STAYING ON GRAVEL ROAD.
Turn RiGHT (WEST) OFF ROAD AT ROCK-VENEERED HOuse. FoLLow
WINDING ROAD BEHIND HOUSE THROUGH TWO WIRE GATES TO HILL.
PARK IN PASTURE AS DIRECTED BY FLAGMEN.

STOP 7. Exrosures oF Honey CREEK FORMATION AND PART OF

ForT SiLL FormaTiON. ('"BasaL LimeEsTONE LocaLiTy''). Dip 35°-

45° N. NE one-auarTEr 24-4N-13W.

THE Honevy CREEK FORMATION AT THIS LOCALITY IS DISTINCTIVE BECAUSE OF

THE PRESENCE OF A RELATIVELY THICK SEQUENCE OF DENSE LIMESTONES BELOW THE CAL~-

AREOUS SANDSTONE FACIES OF THE Honey CREEK FORMATION. AT THE LAST STOP, ONE

AND ONE—HALF MILES NORTH, SANDSTONES OF THE Honey CREEK EXTEND NEARLY TO THE

BASE OF THE FORMATION; WHEREAS HERE OVER 80 FEET OF LIMESTONES OCCUR AT THE
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Bast oF THE Honey CREEK ILLUSTRATING THE LENS—LIKE CHARACTER OF THE SANDSTONE.
THICKNESS OF THE SANDSTONE FAcCIEs oF THE HonNEyYy CREEK FORMATION RANGES FROM
105 FEET AT THIS LOCALITY TO OVER 250 FEET TWO MILES NORTH.

IN EARLIER PUBLICATIONS THE SANDSTONES AT THIS STOP WERE INTERPRETED AS
REAGAN AND THE UNDERLYING LIMESTONE WAS BELIEVED TO BE PRE-REAGAN IN AGE AND
WAS TERMED THE BasaL LiMesToNE. THIS INTERPRETATION IS UNDERSTANDABLE INAS-
MUCH AS THE LIMESTONE IS CONSIDERABLY MORE DENSE AND LESS GLAUCONITIC THAN THE
more TvyrPicAlL Honey Creek LIMESTONE. HoweVvER, THE LIMESTONE CONTAINS FOSSILS
oF LowerMosT Honey CREEK AGE THUS INDICATING THAT A COMPLETE OR NEARLY COM-
PLETE SEQUENGE oF HoNEy CREEK BEDS 1S PRESENT HERE.

Measurep section ar STOP 7

THicknESS
FT. SiLL FORMATION, UPPER PART COVERED (FEET)
1. LIMESTONE, RANGES FROM THICK—-BEDDED TO FLAGGY, DOVE —
,
GRAY TO PURPLISH, DENSE, FINELY CRYSTALLINE, BECOMING
MORE DOLOMITIC NEAR TOP. S OME BEDS CONTAIN ALGAE AND
SILICEQOUS SPONGE SPICULES ————me— e e e e e e e 300 FPLus
Honey CrREEK FORMATION
4, LIMESTONE, THIN-TO MEDIUM—BEDDED: GRAY, MEDIUM-TO

COARSELY CRYSTALLINE,; GLAUCONITIC, WEATHERS IRREGULARLY

BECAUSE OF THIN IRREGULAR LAMINAE OF FINE SAND AND SlLT-———--—lo

3. COVERED ZONE — PROBABLY THIN LIMESTONES AND SHALE. FEw
BEDS EXPOSED = — e o e e e e — _——— 40
2. SANDSTONE, THIN-BEDDED, BROWN, FINE-GRAINED, CALCAREOUS,

WEA"HERS TO A PUNKY, POROUS ROCK AS A RESULT OF LEACHING
1
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OF CALCIUM CARBONATE. OCATTERED EEDS OF MEDIUM—CRY-
STALLINE, GLAUCONITIC LIMESTONES CONTAINING STRINGERS AND
LAMINAE OF SILT AND FINE SAND INTERBEDDED WITH SANDSTONE ——-105
1. LIMESTONE, THIN-TO-MEDIUM-BEDDED, GRAY TO PINKISH-GRAY,
DENSE, FINELY CRYSTALLINE, CONTAINING NUMEROUS FRAGMENTS
AND OCCASIONAL COBBLES AND BOULDERS OF UNDERLYING RHY—
OLITE PORPHYRY — e o e e e e o e e e e e e 85
Precamerian CARLTON RHYOLITE PORPHYRY
A SMALL EXPOSURE OF PRECAMBRIAN IGNEOUS ROCK IS PRESENT IN THE FLAT

JUST SOUTH OF THE SEDIMENTARY LAYERS. THE ROCK IS THE CARLTON RHYOLITE; IT IS

APHANITIC IN TEXTURE AND DULL RED IN COLOR. IN PLACES THE ROCK SHOWS FLOW

STRUCTURE AND CONTAINS ROUNDED TO ANGULAR MASSES AND 1S INTERPRETED AS A VOL-—

CANIC BRECCIA.

The CARLTON RHYOLITE 1S THE MAIN rock IN THE ForT Sine MiLiTary REsERr-

VATION AND ALSO OCCURS IN THE CENTRAL PART OF THE LimesToNE HiLLs,THAT 1S, ALONG

THE Ax1s oF THE Brue Creex CANYON ANTICLINE.

0.25 88.0 RETRACE ROUTE TO GRAVEL ROAD. TURN RIGHT (SOUTH).

0.8 88.8 HiGH MOUNTAIN AHEAD ON RIGHT 1s MT. ScoTT, HicHE ST IN WicHITA
MouNTAIN SYSTEM.

0.7 89.5 Roab inTersecTION. Turn ricHT (wesT) AT APCO SERVICE STATION.

4.0 93.5 Meers Post OrrFice, Turn LEFT (souTH). IN ROADCUT ARE HIGHLY
DISINTEGRATED GABBROS.

0.6 94.1 PARK AS CLOSE TO SHOULDER OF ROAD AS POSSIBLE AND PULL UP CLOSE

TO CAR AHEAD.
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STOP 8. MeEers auarTziTE AT TYPE LocaLITY. NE oNE-QuUARTER

| SE one-aquarTErR 32-4N-13W.
THiS QUARTZITE IS THE OLDEST KNOWN ROCK IN OkLAHOMA, IT occurs as a
SMALL MASS ADJACENT TO AND BELOW THE ROAD AND IS AN INCLUSION IN GABBRO. Tue
MEERS QUARTZITE IS COMPACT, DENSE, AND VARIES IN COLOR FROM WHITE TO DARK GRAY.
A THI'N SECTION REVEALS ITS COMPOSITION TO BE QUARTZ 91 PER CENT, SILLIMANITE 5
PER CENT, BIOTITE 3 PER CENT, MAGNETITE | PER CENT, WITH TRACES OF ZIRCON AND

APATITE. THE QUARTZ GRAINS ARE SUB-ANGULAR T O ROUNDED AND AVERAGE 0.25 mm IN

DIAMETER. SILLIMANITE OGCURS AS SLENDER NEEDLES UP TO 0.5 MM IN LENGTH, AND

 PHOBABLY DEVELOPED BY THE METAMORPHISM OF CLAY' IMPURITIES IN THE ORIGINAL SANDSTONE.

IN ADDITION TO THIS SMALL EXPOSURE THERE IS AN OUTCROP OF QUARTZITE
ALONG THE BANKS OF THE NEARBY Mepicine BLurr CrEEK. THIS. LATTER 1S ROUGHLY
CIRCULAR IN OUTLINE WITH A DIAMETER OF ONE—QUARTER OF A MILE. IT Is surRrouNDED
BY GABERO. A THIRD EXPOSURE OF QUARTZITE IS PRESENT ON TOP OF THE HILL IN SE
oNE—QUARTER SW onE-auarTER SE oNE—QuARTER 34-4N-14W. ITcroPsoOUT IN AN AREA
asouT 50 sy 200 FEET AND 1S SURROUNDED BY GRANITE.

Tue MEERS QUARTZITE OUTCROPS ARE REMNANTS OF THE COUNTRY ROCK WHICH
WAS INTRUDED AND METAMORPHOSED BY BASIC AND SILICIC MAGMAS IN PrRECAMBRIAN
TIMES. THE SEDIMENTS PROBABLY WERE WIDESPREAD I N THE WicHiTA MounTAIN AREA
AND THE PEBBLE XENOLITHS IN LUGERT GRANITE DESCRIBED IN STOP 6 (May 2) may BE
A PART OF THE ME.ERS SEDIMENTARY SERIES.
0.2 94.3 Meoicine Creek. THREE MILES EAST IT EMPTIES INTO LAakE LAwTONKA.
0.2 94.5 EAST OF ROAD, CONCEALEP FROM VIEW, 1S A SPANISH ARRASTRA OR ORE

MiLL supposepLy BulLT IN 1820. THis sTONE MILL, CONTAINING 2
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STONES THAT WERE DRAGGED IN A CIRCULAR TROUGH, IS THE PROTOTYPE
FOR MODERN WET—PAN GRINDERS.
CaTTLE cuarDd. EnTrANCE TOo WicHiTA MounTAIN Wn.m.nfE RerFucE.
SPEED LIMIT 35 MPH. To rigHT is MOUNT SHERIDAN.
DIRECTLY WEST ARE STONE BUILDINGS USED IN THE NATIONALLY FAMOUS
WicHiTa Mountain Easter PageanT.
Curve LEFT AT Y.
CURVE LEFT AND CONTINUE EAST TOWARD MT. ScorT.
Turn LEFT oN MT. ScoTT ROAD.
ON LEFT ARE LARGE GRANITE BOULDERS FORMING A STABIL1ZED BOULDER
sSTREAM. MOUNTAIN IS COMPOSED OF PINK FINE-GRAINED GRANITE GEN-

ERALLY CALLED LUGERT.

STOP 9. Tor or Mt. Scort. SE one-aquarTEr 11-3N-13W.ELEe-

vATION 2,464.

MT. ScorT 15 composep oF 'LucerT'' GRANITE, MEDIUM—~CRYSTALLINE, RE D—

DISH ROCK WITH MANY SMALL SEGREGATIONS RICH IN HORNBLENDE. THE MODE OF THE

GRANITE 1S ORTHOCLASE AND MICROPERTHITE 64.8 PER cENT, QuarTz 29. 8, HORNBLENDE

3-8, MAGNETITE 1.5. AND TRACES OF BIOTITE, SPHENE, ZIRCON, FLUORITE, APATITE, AND

HEMATITE.

THE ROCK HAS BEEN MAPPED AS LUGERT BUT IT IS NOT ESTABLISHED THAT IT

CORRELATES WITH THE GRANITE OF THE TYPE LOCALITY AT LUGERT.

The ""LucerT'' GRANITE 1S WIDESPREAD IN THE EASTERN PART OF THE WicHITA

MounTAINs AND, AT LEAST IN PART, IS A SILL AS IT APPEARS IN THAT FORM ON THE TOP

oF MT. SHERIDAN.

THE ROCKS OF THE EASTERN WicHiTa MOUNTAINS HAVE THE FOLLOWING AGE RE-—
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LATIONSHIPS, FROM YOUNGEST TO OLDEST: DIKE ROCKS (APLITE, PEGMATITE, AND DIA-
BAsE). QUANAH GRANITE, ”LUGERT.” GRANITE, CARLTON RHYOLITE, ANDESITE DIKES,
GABBRO-ANORTHOSITE, AND MEERS; QUARTZITE.

A VERY FINE-GRAINED ROCK KNOWN AS THE DAVIDSON GRANOPHYRE IS FOUND IN
THE MT. ScoTrT-EAsTER PAGEANT AREA AND THERE 1S A QUESTION AS TO WHETHER IT IS
A GRANITIC ROCK OR PA‘RT oF THE MEERS quarTZITE.

RADIOMETRIC AGE DETERMINATIONS ON ZIRCON CRYSTALS OBTAINED FROM A
GRANITE PEGMATITE ASSOCIATED WITH QUANAH GRANITEGAVE A VALUE oF 640 miLLion
YEARS. THIS WOULD PLACE IT IN LATE PrRoOTEROZOIC.

THe TorP oF Mr. ScoTT 18 THE HIGHEST POINT IN THE WicHiTAa MounTAINSs AND
ON A CLEAR DAY AFFORDS AN EXCELLENT VIEW OF THE TOPOGRAPHY OF THE AREA. A FEw
OF THE MANY FEATURES WORTHY OF NOTE ARE GIVEN HERE. 1O THE souTH I1s luakEe
THomas anp To THE EasT Lake Lawrtonka (ELEvaTion 1, 350), BOTH HAVING BEEN FORM-—
ED BY THE DAMMING OF STREAMS. L.AKE LLAWTONKA FURNISHES WATERF OR THE CITY OF
Lawton. THE SMALL VILLAGE SOUTH OF THE LAKE 1S MepiciNne PaArRk AND BEYOND IS
ForT SiLL MiLiTArY REservaTIiON. THE MAJOR ROCK IN THIS REseErvaTiOoN 1s CARLTON
RHYOLITE WHicH FORMS A BLUFF 400 FEeT HicH ALong Mepicine BLurr Creexk. THE
RHYOLITE MAY BE DETECTED BY THE SMOOTH, ROUNDED HILLS OF THE EXPOSURES. T HE
ROCK IN PLACES SHOWS FLOW L|NES AND DEVITRIFIED GLASS AND APPEARS TO BE A LAVA
ROCK.

To THE SOUTHWEST MAY BE SEEN THE MORE JAGGED HILLS WHICH ARE COMPOSED
oF QuANAH GRANITE. MT. SHERIDAN WITH ITS CAP OF GRANITE IS A PROMINENT FEATURE

TO THE WEST. 1O THE NORTH ARE THE LimEsToNE HiLLs wHERE sTOPs B, 6, anb 7

WERE MADE.
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2.8 105.2 RETRACE ROUTE TO MAIN PARK ROAD. TurN LEFT (EAsT)rowarp Meo-
icine Park.
1.7 106.9 CarTrLE cuarp. Leave WicHiTa MounTAain WiLpLiFe RerFuce. Roap
NOW 1S DESIGNATED STATE HIGHwWAY 49.
0.4 107.3 Mebpicine Park 1o LEFT. StATE Fisn HATcHERY ON RIGHT AND LEFT.
0.05 107.35 INTENSELY JOINTED ROCK IN ROADCUTS IS CARLTON RHYOLITE.
0.75 108.1 Bripce over Mepicine CreEk.
0.3 108.4 GRANITE CONGLOMERATE PHASE oF THE PosT Oak memeer orF WicHiTA
FORMATION, EXPOSED IN ROADCUT.
5.8 114.2 STOP. JuncTtion with U.S. Highways 62, 277, AnD 281 .
Curve rieuT (soutH) To LLawToN.
1.8 116.0 Entrancik To Fort SiLL MiLiTaArRy REservaTiON. SPeEED LiMmiT 35 MPH.
ForT SiLL - Lawron Oin DisTriCcT
ProbucTion IN THE LAwTON-FORT SILL DISTRICT IS PRIMARILY FROM SHALLOW
LENSING SANDS AND CONGLOMERATES IN LOWER PErMiAN (GarBER, WicHITA-ALBANY, AND
PonoToc) rocks. LawTton FiELD was piscoverep IN 1904, whEreas THE ForT SiLL
AREA FIRST Propuckp oiL IN 1925. NorTH AND NORTHEAST OF THE ForT SinL MiLiTArY
REeservAaTION, PERMIAN CLASTICS INCREASE IN THICKNESS AND REST ON A BELT OF PRE-—
PeErRMIAN ROCKS ALONG THE NORTHEAST FRONT oF THE WicHiTA MounTAIns. THE NORTH-
WEST-TRENDING BELT IS MADE UP OF A COMPLEX OF FOLDS, SOME OF WHICH ARE OVER—
TURNED, WITH BOTH NORMAL AND REVERSE FAULTING. IN THE LAwTton area, PErmiaN

o
SANDS AND CONGLOMERATES REST ON ERODED ARBUCKLE LIMESTONE AND PRODUCE 37

GRAVITY OIL FROM A DEPTH oF ABouT 250 FEET.

0.8 116.8 Mebicine CreEK.
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0.6 117.4 U. S. MiLitary ArTiLLErY Museum.

ForT SiLL

The PRESENT SITE oF FOrRT SILL IN THE EARLY PART OF THE 19TH CENTURY wWAs
INHABITED BY WicHITA InDiANS. AFTER BEING EVACUATED BY THE lelANS in 1852, BE-
CAUSE OF MALARIA, THE SITE WAS DESERTED UNTIL 1868, wiEn CAmp WASHITA wAs EsS—
TABLISHED HERE By GENERAL PHirLLip H. Sueripan oF Civin War Fame. In AucusT,
1869, THE POST WAS OFFICIALLY NAMED ForT SiLL IN MEMORY oF Bric. Gen.J. W.
SiLL, A CLOSE PERSONAL FRIEND AND ARMY COMPANION OF SHERIDAN.
STONE FOR MAKING SOME OF THE ORIGINAL BI;JILDINGS WAS OBTAINED FROM Quarry Hivi,
THE STONE NOW BEING CALLED THE FFORT SILL LIMESTONE, BASAL FORMATION OF THE
ARBUCKLE GrouP. SATANTA, A KiowA cHIEF, AND GErONIMO, CHIEF OF THE APAcHES,
WERE IMPRISONED IN THE BLOCKHOUSE OF THIS EARLY~-DAY FORT.

WitH THE BuiLbinGg oF LawTton in 1901, wHEN THIS PART oF OkLAHOMA wAS
OPENED TO WHITE OCCUPATION, FORT Si1LL WAS NO LONGER THE PRINCIPAL
LOCAL SETTLEMENT. THE POST wAs ENLARGED IN 1909 anp A Scuoor oF Fire For FIELD
ARTILLERY WAS ESTABLISHED HERE IN 1911. ForT SILL IS NOW ONE OF THE LARGEST '
ARMY POSTS IN THE UNITED STATES, AND IT ALSO IS THE TESTING GROUNDS F O R ATOMIC
CANNON.

1.4 118.8 RaiLROAD crROSSING.
0.25 119.05 Hwy. INTERSECTION.
1.85 120.9 LAawTon ciTY LIMITS.

0.8 121.7 Downtown LawTton.

END OF SECOND DAY
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ROAD LOG FOR SATURDAY, MAY 4
-Cu_uvqu ASSEI;QBLES 6.5 miLzs NorTH or Lawron on U: S vas 62 - 277 -
281 ar Juuc;r:ou ﬁlfﬁ Oxranoma Hwy. 49, HE;&DI;\I‘G NORTH. ‘DE.E'AR;I‘;iR-E AT
. . B00AM. |
0.0 0.0 Juncion Hwe. 62 - 277 - 281 ano 49,
£.5 1.5 In noAD cuTs ARE MARGON SHALE AND PINK ARKOSE IN WichiTa ron-
MATION. | |
2.2 3.7 RAILROAD CROSSING. CAUTION. Turn LE..-T '(wes_{) Acn oss
oo s o
0.6 4.3 Tumn miGHT INTO PARKING AREA.

STOP 1. ArsuckLE LimesTONE AT RichArRDs SPur QuArRRY oF DoLese

BrotHErRs Company. SW one-auarTEr 31-4N-11W. LEADING_Pgé— -

 DUCER OF CRUSHED STONE IN OKLAHOMAT |

THis QUARRY, LLOCATED AT THE SOUTHEASTERN END OF TME LIMESTONE. H:ILI_...S;
HAS EEEN iNn oPErRATION SINCE 1904. AFTER BEING DESTROYED BY FIRE IN 1949, Tue
PLANT WAS ﬁ:aun;r AND PUT BACK INTO 6PEBA;FHON -1&_1-952,.«1' WHICH. TIME IT WAS DES—
CRIBED IN‘LEADING TRADE JOURNALS AS THE ''NATION'S OUTSTANDING NEW CRUSHED STONE
PWT". Propucep aT TH.E .éumanv IS A WIDE VARIETY OF STONE PRODUCTS, C H‘l'_E'FL»Y
HIGH-GRADE AGGREGATE FOR concnzré AND ASPHALTIC ROAD CONSTRUGTION BUT INCLUD-
ING ALSO RAILROAD EALLAST, RIPRAP, AGRICULTURAL LIMESTONE, AND GROUND L.IMESTONE
FOR TOPPING ASPHALTIC ROADS. ONE SPECIAL FEATURE OF THE PLANT IS A PANEL BOARD
CONTROL TO BLEND VARIOUS SIZES oF cnuéusn STONES IN ACCURATE PROPORTIONS FOR

EXACTING AGGREGATE SPECIFICATIONS.

. THE QUARRY IS WORKED FROM VIRTUALLY [INEXHAUSTIBLE RESERVES IN THE AR—



Figure II. Aerial photograph showing geology of Arbuckle limestone in
vicinity of Richards Spur quarry of Dolese Brothers Company.
Cfs, Fort Sill 1s ; Csm, Signal Mountain 1ls.; Omh, McKenzie Hill ls. ;

Occ, Cool Creek ls.; Ok, Kindblade ls.; Pw, Wichita formation.

U.S. Department of Agriculture photo, 1942. Dashed line shows present
outline of quarry. ¢
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BUCKLE LIMESTONE THAT CROPS OUT AS RIDGES IN SEVERAL. NORTHWEST—TRENDING BELTS
For 25 MILES ALONG THE NORTHEAST FLANK oF THE WichiTA MounTAIins. THESE HoG-
BACK RIDGES PROJECT ABRUPTLY UPWARD 300-400 FEET ABOVE THE SURROUNDING PLAINS
oF sHALE IN THE WICHITA FORMATION.
ARBUCKLE LIMESTONE, WITH A TOTAL EXPOSED THICKNESs oF 4,000 FeeT, 1s THE
DOMINATING ROCK IN THE Limestone HiLLs. A COMPARATIVELY SMALL OUTCROP AREA
orF HonEy CREEK LIMESTONE AND REAGAN SANDSTONE 1S. EXPOSED ALONG THE AXIS OF THE

BrLue Creek Canvon anTicLINE (Stops 6 Anp 7 oF May 3); AND AN EVEN SMALLER

AREA OF VIOLA LIMESTONE AND STRATA OF THE BROMIDE FORMATION IS EXPOSED IN THE
Rainy Mountain syncLine (Stop 4 oF May 3).

TOGETHER THESE ROCKS FORM THE EXPOSED PART OF THE HIGHLY FOLDED AND
LOCALLY STRONGLY FAULTED FRONTAL BELT THAT HAS YIELDED SUCH OllL POOLS AS
Apache. THE BELT OF HIGHLY FOLDED ROCKS EXTENDS FROM THIS AREA IN SUBSURFACE
NORTHEASTWARD FOR A WIDTH OF 10 MILES BEFORE PASSINGINTO THE GENTLY FOLDED
ANADARKO BASIN. AN INTERPRETATION OF THE SUBSURFACE FOLDING AND FAULTING 1S
GIVEN IN THE cROSsS-sEcCTION oF Ficure 13. NOTE FROM THE CROSS-SECTION THAT THE
PLATFORM HERE IS CUT ON FOLDED PALEOZOIC ROCKS, WHEREAS NORTH FROM THE WES-
TERN PART oF THE WicHITA MOUNTAINS THIS PLATFORM IS CUT CHIEFLY oN: PrEcAM-—
BRIAN GRANITE AND HAS MUCH GREATER wIDTH (Ficure 1.) .

0

IN THE FACE oF THE RICHARDS SPUR QUARRY THE STRATA DIP 30 NORTHEAST, EX—
posinGg aeouT 500 FEET oF ArsuckrLe LiMEsTONE IN THE Coon Creek AND. KinDeLADE
FORMATIONS, MIDDLE Lower OrRDOVICIAN IN AGE. THE UPPER BEDS IN THE QUARRY ARE

IDENTIFIED FROM CHARACTERISTIC SPONGES (ARCHAEOSCYPHIA)AND sPeciEs oF CERATOPEA

AS LOWER KINDBLADE. ABOUT 2.500 FEET BELOW THE TOP OF THE Ar BUCKLE GROUP.



THESE STRATA ARE EQUIVALENT TO THE LOWER PART OF THE HonEvcuT FORMATION OF THE
ELLENBURGER GROUP IN CENTRAL TEXAS- MO ST OF THE STONE IN THE FACE IS COOL
CREEK LIMESTONE, CHARACTERIZED BY A HIGH CONTENT OF SAND GRAINS AND CHERT,

PART OF WHICH 1S OOLITIC. DiacnOSTIC FOSSILS ARE THE GASTROPOD LECANOSPIRA AND

THE BRACHIPOD DIAPHELASMA, WHICH SERVE TO CORRELATE THE CooL CREEK WITH THE
GoORMAN FORMATION IN THE ELLENBURGER GROUP OoF TExAs. PREDOMINANT LiTHOLOGY
oF THE CooL CreeEk anp KINDBLADE FORMATIONS IS FINE-GRAINED COMPAC T MEDIUM-
GRAY LIMESTONE, WITH WHICH ARE INTERBEDDED NUMEROUS LAYERS OF PELLET LIME—
STONE, ALGAL LIMESTONE, OOLITIC LIMESTONE, AND INTRAFORMATIONAL LIMESTONE
CONGLOMERATE.

SepimenTs oF THE WICHITA FORMATION AND POssiBLY oF THE HENNESSEY SHALE
coverep THE LimEsTonE HiLLs IN Lower PErMIAN TIME. SOLUTION-WIDENED JOINTS
FILLED WITH RED CLAY CONTAINING BONES OF sMALL PErRMIAN REPTII_ESI-\ND AMPHIBIANS
HAVE BEEN FOUND AT SEVERAL PLACES IN THE ARBUCKLE LIMESTONE AT THE QUARRY.

MANY OF THESE BONES ARE OF THE GENUS CAPTORHINUS. A SLENDER LONG-TAILED TER—

RESTRIAL REPTILE ABOUT 2 FEET LONG. THIS FILLING OBVIOUSLY CAME FROM PERMIAN
SEDIM_ENTS THAT HAD COLLECTED IN CAVES AND SINKS AT HIGHER LEVELSOF THE LIME~
STONE. MOREOVER. THE LIMESTONE HILLS ARE EVERYWHERE FLANKED BY STRATAOF THE
WICHITA FORMATION, INCLUDING LIMESTONE CONGLOMERATE OF THE PosT OAK MEMBER
THAT WAS DERIVED FROM THE HILLS LOCALLY AND WHICH DISAPPEARS IN SUBSURFACE BY
WEDGING OUTWARD INTO SHALE. THE LOWEST HILLS ARE JUST NOW BEING UNCOVERED BY
EROSION OF THESE LOWER PERMIAN SEDIMENTS.

0.7 5.0 ReTrace rouTeE To Hwy. 281. STOP. Turn LEFT (NORTH).

0.9 5.9 ROADCUT EXPOSURES OF THIN-BEDDED FELDSPATHIC SANDSTONE IN
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WicHITA FORMATION, '"T-BeD'' oF GeoLocic maP oF OKkLAHOMA, 1956,.
EQUIVALENT TO BASE oF (GARBER SANDSTONE.
Porter HiLL. ConTinue NorTH on Hwys. 62-281.
Rom:»cu'rs IN CROSS—BEDDED LIGHT YELLOWISH BUFF SANDSTONE AND
sSHALY siLTSoNTE, '"r-Bep'! oF STaTeE MAP, PROBABLY EQUIVALENT
+0 BASE oF GARBER SANDSTONE WHICH HAS BEEN MAPPED OVER MANY
TOWNSHIPS IN SOUTH-CENTRAL OUKLAHOMA.
CranpLER CREEK, STEEL BRIDGE.
HxsTORICAL MarkER, coMMEMORATING Camp ComancHE sET ur In 1834
By CoL. Dopce oF FirstT DrAacooNs.
GRAVEL PIT ON HILL TO WEST, AT CROSS—ROAD.
APPrROXIMATE coNTACT OF WICHITA FORMATION WITH OVERLYING HEN-
NESSEY SHALE.
ENT;R Cappo County, LEAVE Comanche CounTty.
SHARP CURVE TO RIGHT. SLow To 45 MPH.
RAILROAD CROSSING.
ApproacHING curveE. SLOW. GR_AVEI.S ON LEFT ARE PARTLY INDURA-—
TED, CONTAIN ELEPHANT TEETH. CONTINUE STRAIGHT AHEAD (EAST) ON
GRAVEL ROAD, LEAVING HIGHWAY.
West CacHe CREEK, STEEL BRIDGE. CURVE RIGHT ;(EAST) ACROSS BRIDGE.
SECTION CORNER. TURN LEFT (NOlRT‘H).
PARK CARS WELL TOWARD RIGHT OF ROAD.

STOP 2. DuNCAN SANDSTONE EXPOSED IN EAST ROADCUT NEAR SOUTH-

gasT Ence oF Apacue, NW one-aquarTer NW oNE-QUARTER 2'7 -5N-

T1W.
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NoRTHWARD FROM THE ARBUCKLE INLIERS NEAR RicHArps SPur ARE GENTLY
NORTHEAST-DIPPING MOSTLY HOMOGENEOUS SHALES oF THE WicHITA AnDHENNESSEY FOR-
MATIONS. THE PLAINS DEVELOPED ON THESE SHALES ARE TERMINATED ON THE NORTHEAST
BY A LOW ESCARPMENT oF THE DUNCAN sanpsToNE. AT APACHE THIS ESCARPMENT 1s 80
FEET HIGH.

BecinNING WiTH THE DUNCAN SANDSTONE, AND CONTINUING UPWARD THROUGH
sLicHTLY MORE THAN 1,000 FEET oF miDDLE PERMIAN STRATA, ARE CHIEFLY SANDSTONES,
TOGETHER WITH SOME SHALES AND INTRAFORMATIONAL MUDSTONE CONGLOMERATES, WHICH
ARE DIVIDED STRATIGRAPHICALLY INTO THE EL ReENnO crour BELow AnD THE WHITEHORSE
GROUP ABOVE. WHITEHORSE SANDSTONES HAVE ESSENTIALLY SIMILAR CHARACTERS
THROUGHOUT MOST oF WESTERN OkLaHomAa. Rocks orF THE Er. RENo GrROUP, HOWEVER,
ARE QF CLASTIC DERIVATION ONLY FOR ABouT 100 MILES ALONG THE OUTCROP IN THE
SOUTHEASTERN PART OF THE ANADARKO BASIN, GRADING NORTHWARD AND WESTWARD ON
BOTH FJ.ANKS OF THE BASIN INTO GYPSUM, DOLOMITE, AND SHALE. THE WESTWARD EVAP-
ORITE FACIES IN THE MIDDLE OF THE EL RENO GROUP IS CHARACTERIZED BY THICK GYP-
sums IN THE BLAINE FORMATIONS, SEEN AT STOP 2 oFr May 2.

AT APACHE, ON THE SOUTH LIMB OF THE ANADARKO BASIN NEAR ITS SOUTH-
EASTERN TERMINUS, THE DUNCAN SANDSTONE 1S A RECOGNIZABLE UNIT OF YELLOWISH
GRAY FINE—GRAINED SANDSTONE INTERBEDDED WITH SHALES. HerRe THE STRATIGRAPHIC
RELATIONS ARE SOMEWHAT oBScURE. THE 20 FEET OF SANDSTONES EXPOSED IN THE ROAD-
CUT ARE BELIEVED TO BE UPPER DuNCAN, THE LoweR 60 FEET HAVING GRADED INTO SHALE
FROM THE TYPE LOCALITY AT DUNCAN, WHERE THE sanDsTONE 1s 125 FEET THICK.

Post-Duncan Beps oF THE EL RENO GROUP WILL NOT BE SEEN IN THIS AREA.

Tuese sTRATA ARE 350-9550 FEET THICK AND CONSIST OF CROSS-BEDDED SANDSTONE,
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PURPLISH MUDSTONE CONGLOMERATE, AND SHALES IN A COMPLEX SEQUENCE GENERALLY
CLASSIFIED AS CHICKASHA FORMATION. WEDGING IN AT THE TOP 1S MAROON DOG CREEK
SHALE, WHICH DISAPPEARS EASTWARD BY GRADING INTO THE UPPER BEDS OF THE CHICKASHA.
THE FLOWERPOT SI;IALE OF THE WESTERN AREA 1S ABSENT HERE, THE HORIZON BEING RE-

PRESENTED BY LOWER CHICKASHA SANDSTONES AND INTRAFORMATIONAL CONGLOMERATES.

0.9 16.3 EasT epce oF AracHe. CAUTION. ConTiINUE AHEAD, NORTH.
0.3 16.6 JuncTion with U.S. Hwys. 62 anp 281. STOP. ConNTiNUE AHEAD
(nvorTH) On 281.

ApacHE FiELD

Four MILES NORTHWEST OF APACHE TOWNSITE 1S THE APACHE FIELD, THE MOST
IMPORTANT NEW POOL DISCOVERY IN OKLAHOMA FOR THE YEA& 1941. THE piscovERY RE-
SULTED FROM EXTENSIVE SURFACE AND SEISMOGRAPH SURVEYS OF THE AREA. TExAs Com-—
pany No. 1 Smith (C NE one auarter NW one auarTEr 2-5N-12W) spubbep i~ 1938
was PLUGGED IN 1941 IN ORDER TO cOnsSERVE GAs, so THAT THE No. 2 Smith (C SE one-
auarTER NW one-quarTErR 3-5N-12W) wAS CREDITED AS THE ACTUAL DISCOVERY WEL L
oF THE PooL. CompPLETED IN SEPTEMBER, 1941, THE weLL FLoweb 1,466 BARRELS OF
39.2° GRAVITY OIL IN 24 HOURS, WITH AN ESTIMATED 3 MILLION CUBIC FEET OF GAS
FrRoM BrRoMIDE SAND AT A ToTaL DEPTH OF 3,433 FEET. ACCUMULATION OF OIL IN THIS
F1ELD coNTAINING 2,000 PROVED ACRES IS RELATED TO AN OVERTURNED FOLD WITH PROB—
ABLE FAULTING ON THE NORTHEAST FLANK. DiPs As sTEEP As 67° HAVE BEEN MEASURED
IN CORES, AND DUPLICATED SECTIONS HAVE BEEN DRILLED. THE APACHE STRUCTURE IS IN
THE HIGHLY DEFORMED BELT OF THE NorRTHEAST WicHITA MounTAaIN FrONT. Lower Or-

povICIAN ARBUCKLE LIMESTONE 1S ExXPOSED IN 19-5N-12W, arPrOXIMATELY 4 MILES
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SOUTHWEST, AND GRANITE crOPs ouT IN 12-4N-13W, AsouT 8 MILES SOUTHWEST OF THE
FIELD..

FIFTY OIL WELLS HAVE BEEN DRILLED IN THE FIELD, OF WHICH 42 PRODUCED
284, 048 sarreLs puring 1955. CumuLaTive probucTion was 22,015, 550 BARRELS
AT THE END oF 1955. BROMIDE SANDS IN THIS FIELD HAVE PRODUCED As MucH as 25,000
BARRELS PER ACRE. TOTAL PRODUCTION OF THE FIELD ESTIMATED IN 1951 was 30 miLi1on
BARRELS.

NORTHEA;T ALDEN FIELD., APPROXIMATELY 6 MILES NORTHWEST OF APACHE FIELD,
|S HERALDED AS ONE OF THE MOST IMPORTANT DIscoveriEs oF 1956 For OkLanoma. Sin-
cLair-Cities Service ET AL No. 1 Susie (C NW one-auarTer SE one-auarTER 1-6N-
13W), comprLeTED SePTEMBER 11, FLOowED 553 BARRELS OF 37.5° oiL I1n 18 HOurS FROM

Bromipe sanps seTween 8,711 to 8,907 reer. THisS FIELD ALSO IS LOCATED ON THE

DEFORMED FRONTAL BELT oF THE WicHiTA MounTAINs.

1.0 17.6 Cross roaps. HiLL TO EAST IS CAPPED BY BASAL MARLOW FINE-
GRAINED PINK SANDSTONE, WHICH RESTS oN Doc CREEK MAROON SHALE
CONTAINING GREEN SPOTS AND LAYERS. CONTACT 1S RATHER WELL EX—
POSED IN NORTH ROAD CUT.

0.3 17.9 RAiLroaD crossing, C.R.I..anp P. RR.

0.5 18.4 Box Eirper Creek

2.2 20.6 Cross ROADS.

CemenTt FieLp.

FlVE MILES TO THE EAST IS THE WEST EDGE OF CEMENT FIELD, ANOTHER OF OKLA—

HoMA's FIELDS. [T ALREADY HAS PRODUCED 85 MILLION BARRELS OF OIL FROM MORE THAN
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20 PAY SANDS RANGING IN AGE FROM PERMIAN TO SPRINGERAN, AND AT THE END oF 1956 Es-—
TIMATED RESERVES WERE 40 MILLION BARRELS.

ForTuna O1L COMVPANY DRILLED THE DISCOVERY WELL (32-6N-9W) i~ 1917.

THE FIELD IS LOCATED ON A COMPLEX FAULTED ANTICLINAL STRUCTURE FROM WHICH MORE

THaN 1,500 FEET OF PENNSYLVANIAN SEDIMENTS HAVE BEEN ERODED OFF THE TOP. SOME

15,000 acrEs anp 1, 300 weELLS HAVE PRODUCED OIL AT DEPTHS RANGING From 1,900 To

6,000 FeeT. In 1956, 1,217 weLLs propucep 4, 372, 000 sARRELS OF 34° GraviTY OIL.

A GREAT MANY OF THE SUBSURFACE NAMES FOR SANDS AND LIMESTONES, SUCH
As Rowe, Grecory, NiLes, Wabe, anp Cur.p—-MeLTON, WHICH ARE USED NOW IN REGIONAL

STUDIES IN SOUTHERN OKLAHOMA, CLAIM THE CEMENT FIELD AS THEIR TYPE LOCALITY.

3.2 23.8 Roab cuTts INn Rusi SPriNGS SANDSTONE.
1.7 25.5 PARK ON WEST SIDE OF HIGHWAY IN THREE PARALLEL LINES.

STOP 3. RusH SPRINGS SANDSTONE WELL EXPOSED IN

RAVINE WEST oF HicHwAy. NW one-quarTER S W oNE -

QuarTER 3-6N-11W.

IN THE SOUTHEASTERN PART OF THE ANADARKO BASIN, SANDSTONES OF THE
WHITEHORSE GROUP ARE WIDELY DISTRIBUTE D AND WELL EXPOSED IN MANY SMALL CAN—~
YONS AND DEEP RAVINES. AT THIS LoCALITY ABouT 40 FEET OF EVEN-BEDDED PALE ORANGE-
RED SANDSTONE IN THE UPPER PART OF THE RusH SPRINGS CROPS OUT IN THE WALLS AND
ALONG THE FLLOOR OF A RAVINE, EXcEPT IN ONE SMALL AREA HALF WAY UP ON THE EAST
WALL, CROSS—BEDDING IS CONSPICUOUSLY ABSENT. IN BOTH HIGHER AND LOWER STRATA, HOW—
EVER, CROSS—-BEDDING 1S DISTINGTIVE AND CHARACTERISTIC OF THE RusH SPRINGS SANDSTONE.
THIS CROSS—BEDDING 1S BELIEVED BY MANY, FROM THE LONG CURVED SWEEPS OF THE FORE-

SET BEDS, TO BE FORMED BY EOLIAN ACTION THAT SWEPT THE SAND INTO DUNES. ON THE OTHER
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HAND THE SANDSTONE CONTAINS ABUNDANT FELDSPAR, LOCALLY AS MucH As 30 PERCENT, AND
THESE GRAINS HAVE AUTHIGENIC FELDSPAR OVERGROWTHS THAT ARE BELIEVED TO FORM ONLY
IN MARINE WATER. PRESUMABLY THE SAND WAS DEPOSITED ON A BEACH AND THE FELDSPAR
OVERGROWTHS WERE FORMED WHEN THE BEACH WAS COVERED BY THE SEA SHORTLY THEREAFTER.

Beine 190 o 250 FEET THICK, AND CONSISTING PRINCIPALLY OF MASSIVE
FINE-GRAINED SANDSTONE, THE RuUsH SPrINGS IS AN EXCELLENT WATER-BEARING
BED AND 1S viELBING 100-300 GALILONS PER MINUTE OF VERY SLIGHTLY MINERALIZED WATER
TO IRRIGATION WELLS IN MANY PARTS oF WESTERN OxkLAHOMA.

SuBDIVISION, MAPPING, AND STRATIGRAPHIC CLASSIFICATION oF THE WHITE-
HORSE SANDSTONE 1S GREATLY FACILITATED BY THE OCCURRENCE WITHIN THIS SEQUENCE OF TWO
THIN DOLOMITE BEDS AND TWO THIN BEDS OF PINK SHALE, EACH. OF WHICH SHOWS REMARKABLE
coNTINUITY AND EXTENT (FiGure 14 ) The uPPEr ReLAay Creek poromiTe, 1 ~ 3 incHES
THICK, DIVIDES THE WHITEHORSE GROUP INTO THE RUSH SPRINGS SANDSTONE ABOVE AND THE
MARLOW FORMATION BELOW. TWENTY—FIvVE To 30 FEET BELOW THIS BED, IN THE UPPER PART
oF THE MArLOW, 1S THE LowE:R ReLAy CrEek poLomITE, ALsSO | - 3i1ncHES THick. THE PINK
SHALES ARE 2—4 INCHES THICK AND, BEING FULLY AS EXTENSIVE AS THE DOLOMITES, THEY
ARE BELIEVED TO BE RELATED TO FALLS OF VOLCANIC AsH. THE UrPeEr Pink SHALE 1s con-
sisTENTLY 25-30 FEET ABOVE THE BASE OF THE RusH SpPrinGgs, wHEReEAs THE Lower Pink
SHALE 1s 50-60 BELOW THE TOP OF THE MARLOW..

The MARLOW FORMATION, NOT STUDIED oN THIS TRIP, Is 110-115 FeET THICK
IN THE SOUTHEASTERN PART OF THE ANDARKO BASIN AND CONSISTSCHIEFLY OF ORANGE—RED
FINE—-GRAINED SANDSTONE AND SANDY SHALE. T HE LOWER PART TYPICALLY CONTAINS VEINS

OF SATIN SPAR GYPSUM AND LOCALLY A FEW THIN GYPSUM BEDS.
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0.8 26.3 CONTINUE AHEAD ON HIGHWAY. Poor ExPosures or CLoun

CHIEF GYPSUM IN ROAD CUTS THROUGH LOW HILL ON CURVE.

0.9 27.2 ApPProAcHiING JuncTION WITH Oxra. Hwy. 9. TurN LEFT
(wesT).

0.1 27.3 STOP. Enter Hwy. 9 cauTiousLy.

0.4 28.1 " Croun CHIEF GYPSUM EXPOSED IN ROAD CUTS.

0.1 28.2 ‘ RUSH SPRINGS SANDSTONE EXPOSED IN VALLEY.

0.2 28.4. PARK IN THREE LINES ON RIGHT (NORTH) SIDE OF HIGHWAY.

STOP 4. Croun Cuier cyPsum witH WeEAaTHERFORD (7)

poLoMITE AT BAsSE. SW oneE-quarTER SW oONE-QUARTER

28-7N-11W.

THE THICKEST OUTCROPPING EVAPORITE BED IN OKLAHOMA IS THE GYPSUM AT
THE BASE OR IN THE LOWER PART oF THE Croup CHIEF FormAaTION, MibbLE OrR UPPER PEeRr-
MIAN IN AGE. [T CROPS OUT OVER HUNDREDS OF SQUARE MILES IN THE CENTRAL PART OF THE
ANADARKO BASIN AND REACHES A MAXIMUM KNOWN THICKNESS oF 90 reeT. THE cyPsum oc-
CURS MOSTLY IN THE FORM OF A MASSIVE WHITE TO PiNK LAYER, CONTAINING FAINT LINES OF
STRATIFICATION, THAT WEATHERS TO ROUNDED HILLS MARKED LOCALLY WITH CAVES AND COL-—
LAPSED SINKS. THE AREA OF MAXIMUM DEVELOPMENT 1S IN EASTERN WASHITA AND SOUTH-
easTeErRN CusTeEr CounTties, BeTweeN CLoup CHier AND WEATHERFORD,. BUT THE OUTCROP
EXTENDS AS SCATTERED OUTLIERS SOUTHEASTWARD iINTO Capbpo anp Grapy CounTIES.

THE LARGEST ouTLIER oF CLoub CHiEF GYPsum 1S BETWEEN FLETCHER AND
CEMENT, AND THE NEXT LARGEST OUTLIER IS IN THE AREA OF THIS sToP. E XPOSED IN THE
ROADCUTS ARE THE LOWEST FEW FEET OF THE GYPSUM MEMBER., UNDERLAIN BY PURPLISH AND

PINK FINE-~-GRAINED LAMINATED DOLOMITE 3 INCHES TO 1 FOOT THICK THAT PROBABLY IS EQUI—
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vALENT T0 THE WEATHERFORD DOLOMITE. THIS BED MARKS THE BASE OF THE .CLOU‘D CHieF
FORMATION, RESTING ON Rush SPRINGS SANDSTONE, AND IT CAN BE TRACED AS AVALUABLE
MARKER OVER MUCH OF WESTERN OKkLAHOMA.
As much As 50-80 FeeT oF CLoup CHIEF GYPSUM IS PRESENT IN THE QUTLIERS,
THE FULL THICKNESS BEING UNKNOWN BECAUSE THE TOP 1S ERODED., ON BOTH FLANKS OF THE
ANADARKO BASIN TO THE WEST, THIS THICK GYPSUM GRADES INTO SANDSTONES AND SANDY

TAIN ONLY A FEW LENTILS OF GYPSUM. SO THAT IN WESTERNMOST OKLAHOMA

THE CrLoup CHIEF FORMATION IS COMPOSED PRINCIPALLY OF CLASTIC SEDIMENTS. Hence THE
CLoup CHIEF IS THE EXACT OPPOSITE OF THE BLAINE FORMATION IN DISTRIBUTION OF EVAP—
ORITES AND DIRECTION OF CLASTIC-SEDIMENT sourRce. THE Croup CHIEF CLASTICS ARE DE-
RIVED FROM THE NORTHWEST AND THE EVAPORITES ARE THICKEST IN THE SOUTHEAST, WHEREAS
THE BLAINE CLASTICS ARE LOCALIZED IN THE SOUTHEAST AND GRADE INTO' TH I C K EVAPORITES
NORTHWESTWARD.

DriLLiNG THE CLoup CHIEF cyPsum NEar WEATHERFORD, TO EVALUATE GYPSUM
DEPOSITS FOR POSSIBLE ECONOMIC USE, HAS SHOWN VAST RESERVES OF HIGH-PURITY GYPSUM
As mucH as 90 FEET THICK. IPART OF THE GYPSUM GRADES INTO ANHYDRITE IN SHALLOW SUB—
SURFACE. ANHYDRITE DOUBTLESS CONTINUES WESTWARD INTO SUBSURFACE AND, TOGETHER
WITH ANHYDRITE OF THE BLAINE, IT MAKES UP ‘A THICK SUCCESSION OF EVAPORITES WHOSE
UNDERGROUND SOLUTION RESULTS IN THE MANY ERRATIC DIPS AND LOCAL STRUCTURES SHOWN
IN THE OUTCROPPING QUARTERMASTER FORMATION.

THE OUTCROPS AT THIS LAST STOP OF THE FIELD TRIP ALSO HAVE G REAT
STRUCTURAL SIGNIFICANCE, AS THEY ARE NEAR THE AXIS OF THE ANADARKO BASIN. THE DEEP-

EST PART OF THE BASIN IS THOUGHT TO BE IN THE VICINITY OF THE FORT COBB ANTICLINE

asouT 11 MILES NORTHWEST, on wHicH Surerior Oi. CompPany's No. 51—11WeLLER was
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priLLED IN 11-8N-12W. Tue pEeresT WeLL DRILLED ON THE ForT CoBe ANTICLINE, IT
REACHED A DEPTH oF 17, 823 FEET AND wAs sTILL IN SPrRINGERAN sHaLE. H. F. SurrFieLo

(O1. anp Gas Journar, Decemser 3, 1956) ESTIMATES THE FOLLOWING DEPTHS FOR PRE—

PENNSYLVANIAN FORMATIONS!

Mississiprian - 18, 300
HunTon ——— _ 21, 500
VioLa —_— ——— 22, 400
Simpson -- 23,000
o S — 24,600

SOME GEOLOGISTS ESTIMATE AS HIGH As 26,500 FEET To THE TOoP OF THE Ar-
BUckLE. ToP oF THE PRECAMBRIAN GRANITIC ROCKS THUS WOULD BE ABOUT 33.000 FEET, OF
WHICH ABOUT HALF WOULD REPRESENT THICKNESS OF PENNSYLVANIAN ROCKS.

A THICKNESS OF 33,000 FEET oF PaLeozoic sTrATA, CAMBRIAN THROUGH PER-
MIAN, WOULD MAKE THE ANADARKO BASIN A MAJOR DEPOSITIONAL TROUGH, CERTAINLY ONE OF
THE DEEPEST IN OKLAHOMA. SIGNIFICANTLY THIS TROUGH BorRDERS THE WicHITA MounTains,
WHICH HAS THE MAXIMUM OUTCROP OF PRECAMBRIAN ROCKS AND IS THUS ONE OF THE GREATEST
STRUCTURAL UPLIFTS IN THE STaTE. ThHE WicHiTA MounTAIN-ANADARKO BASIN PROVINCE
MAGNIFICENTLY ILLUSTRATES TECTONICS ON A GRAND SCALE.

END OF FIELD TRIP

AMARILLO-BOUND TRAFFIC CONTINUE WEST oN Hwy. 9 THroucH ForT Coss

10 CArNEGIE, NORTH ON OxLA. Hwy. 58 To OxkLa Hwy. 152, THEN WEST

1o JuncTion wiTH U.S. Hwy. 66 AT Savre. OxLanoma City—-BOUND TRAF—

Fic co easT oN U.S. Hwy. 62 TuroucH ANADARKO AND CHICKASHA.



