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6
R RBAGAN SADSTONE
A Petrographie Deseription
By
Rey L, Six

DITRODUCTION

Purposs

The purpose of thie psper is to present o detoiled deseription
of the Reagen sandstone of the Wighita smd Arbueile mounteins wlth
emhasis bolng 143 upon’ the Resgan of the Wichite mountelas, This
description is bused upon the petrologic and peiwogrsphlc eharecter
of the component puris of the sandstone,

Pruimwkmtlw&amawﬂatmempammdbyJ.A. Tedt,
of the United States Geologisal Survey, Cheoster A. Reeds, of the United
States National Iuseum, C. IN. Could and othewrs whoss contributions will
appeer in the Bibliogrephy on pp.9s 1099 »

The wark of these men hus been in the form of genersl reglonal
roports which by nature were brief. From time %o time verious menbers
of ihe faculty of the School of Ceology of the Universi ty of Oklahoma
have led brief field exsursions in owder to study the Fomations cue
posing the expossd rocks of the Arbuckle spd Vichits mountain areas.

' Mathod

After the thesls subject was approved :nd £iled with the dean of
the graduate school the work was earviod out ss follows:

1, Consultetion with Professor Samsl Woidmsn under whose direction
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the work was csxwiod out,

2, All availeble literature deseribing the Resgen sandstone or the
areas in which it oecurs was read.

S, TFive wooks wero spent in field work, eollecting hand specimens,
makdng detailed geologic sections, eollecting fossils,
studying the relationship of underlying and overlying
strata end in genersel exminstion of the geologic condi-
tions of the whole eres wherein the Reagnn sendstone oecurs.,

4. These field notes, semples and mape were brought back to the
laboratory and theme studled and deseribed in detail,
Thirty-six thin seetions were made of the most represan=
tative spoclmens, The work was covried oub during the
latter part of the sumer of 1927 end the following entwan,
winter, spring and smer of 1928. The speclinens have

been deseribed meeroscopigelly end microscopicslly,

5. The preliminery results of this study were incorporated in this
thesia,

The witer has used all gsologlie maps available and sueh instruments
as the alidede, hand-level, Brunion conpass, anerold, tepe, petrographiec
mlerescope and eamsra in eaxwying out thils study,

The writer is greatly indebted to Dr. Ssmel Vieldnanal tha Sghool
of Geology of the Univeraity of Oklahama, under whoss supervision this
Tossaroh was done. e wishes to thank the {ollowing for wvalusble suggpas=
tion during the Mtim of s thesis: Dr, V. I, lomett, De. C. B.
Dociter, Dr. A, J, Willimms, Dr, G. 8. Anderson, Dre F. A. Molton, and Dw,
Celd. larvith, of the Sghool of Goology and Dr, C. N. Gould and Mr. C. L.
Cooper of the Oklahoms Geologlesl Survey. irs. Gladys A, Six hos meds

veluable sugppstions ana exriticiams,
Gonarsl Ststement
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Guring our earth®s existence, Baci of this somevhat arbiirery sabdivision
of time are two of the fundamental promises of geologieel study, nemely,

chronologieal order and superposition, mh_ these in mind it is reason-
able to believe that most of the first wnd oldest rocks are coversd by
others of later sge. Our field sindies have proven this supposition %o
be correet, eonsequently theve sro but fﬁmontnmmcnmmaymx
back at the events of the ancient past. ’

The earliest formations of the coniinent will perhaps never be ob=
ssrved, bolng vemoved by erosion long before the intrusives which dise
sected them were brousht to the surfece.

The oldest observeble rocks of the western interior yegion of the
United Stetee sve lonecus intrusives, compossd of = complex series of
eplites, arsuites, dlorites, gabbros end vayolites in great variety of
form, These are cut by dike intrusions of later sge tho all pre=Cambrian,
Ve may observe these oldest rocks glong the esastern flank of the Southemn
Rockies; in the Central idnersl Heglon of Texas; in the Bleek Hilis of
South Dakota; in the 3%, frencis Hounveins of southeastorn Miswm uri; on
Spavinaw Cresk in layes County, in noetheastorn Uklehome; in the ivibuckis
Mountedn erea of southern Oklahaus end in the Wichitae lMowmtain avea of
southwestern Oklehone, In addition o the plases where one esn ectually
obnerve these pro=(anbrion intmeives, the drillew's bit hee engounteved
the samne or similsy wocks benesth overlying strate, in the petrolewm
industry*s sesvch for oil aad EaB,

These flest igneous waks werc Bubjocied to the seme agemeies of
erosion and defommation as onr pressnt sarth sarfage. The result was
that mountains wers uplifted emd leveled, plalns were built, platesus
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Were formed and dissected, rains and snow fell, snd strosms csme into

- boing which evoded, transported, deposited smd reworked sediments in an
elmost endless cyolic series. In the Wichita lountein sres nesr leers
we {ind a metamorphosed sandstone of pre-Cembrion age. It is known as
the Meers gquartzite., This remsents the oldest sedimentery rock knowm
in Okdlehoma. Its parent rocks are as yot unknown.

Thus, when the first Cambrian seas began thelr advance from the
southwostern pert of the eontiment thru the brosd, shellow, slowly deepon-
ing troughs they encountered a torrenc not unlike that of the present,
excopt for the absenee of vegetation. The surface was barren and offered
almost ideal conditions for the progressive disintegration of the mamtle
rocks The isoleted highlemds becams islends within the sdvencing Cambrian
seas. Down fron these islands and ad joining lend messes came stresms
vith loads of sediment, dropping it at the edgs of the sea, there to be
wrked snd reworked, deposited and redoposited by wave and ourrent. Whers
deposited thoy form the first sediments surrounding the asneient islands
and rumning parallel with the shorslines of the old lend messes, In-
veriably a profound unconformity seperates them from the underlying igneous
and metemorphiec pre-Cembrian rocks, The length of time represented by
this lost intervel is unknown exeept to say it was sufficimmt for the
hills and mountains %o be penepleined, This intervel merks the end of
the pre=Paleozoic eras and the beglmning of the Paleozolc era. During
succeeding times the remaining pre~Paleozole highlende remained se islends
end lend masses seperating the larger bodies of water, except when dis~
turbed by dlastrophiem end vuleanism with the resultemnt shifting of
shorelines end ehsnge in topographic features.
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Lmumw-mﬁmsgﬁenonpp, BWna39 of thie
Munmuh'bnythmehmgu.
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THE REAGAN SANDSTONE

This 1s the oldest Paleogolc sedimentary fomation known in Oklshonma,
It was first called Reegen sendstone by J. 4. Taff of the United States

Geological Survey during his study of the Arbuekle end Wichita mountsins
in 1901 end 1902. 1t derived iis name from the villsge of Reagemn, located

ebout ten miles morth of the eity of Tishamingo, Johnston County, Oklshame.
The outerop of Resgan sendstone just east of the village of Resgsn in sec.
20 end 29, T. 2 8.y R, 6 E, has long been considered the type locslity.

I% 4s the type localily for those outorops east of the Veshita river in the
irbuckle mounteins bubt is somewhet different fram other exposures in the
frbuckle end Wichita mountsins. It is stmilar to the other outerops only

in eolor and guartz content,
Age of the Reegsn Sandstone

Teff, Reeds and others considersd the Reagen smdsmmbeormﬂl.
Cambrien ege. E. 0. Ulrich of the United States Geologieal Survey in re-
cen® unpublished papers assigns it to the Upper Cambrisn.

The following correlation table indicates the seographic location
and stretigraphie position of the Reegem snd other fomations of Cambrism

a7Ge
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CENERAL CORRELATICON TAHLE
Bassl Paleozoic Fomstions of Southern end Centril United States

Ordoviecien Lrea

(1)

Pre=-Canbrian Cambrien
Granite Tonto ss, 400 £t. Grand Cenyon, Ariz.
Granite Hlics ss, 0=800 £t. Kl Paso ls. El Paso, (Quadrsngle
Grani te Van Horn es. El Paso 1s,. Van Horn, (uadrengle
(0=700 £t.) :
Grenite Wilberns
Cap Mountain EKenberger 1ls, Lleno District, Tex.
Hickory ss,
Gremite- Reagon s8. Arbuckle ls, Wichita mountainsg, 0kl a,
porphyry (0-987 £%,)
Tishomingo gr., Resgen ss, Arbuskie ls, Arbuakle mountains,Okla,
Golbert porphyry (0=500 £t.)
Cranite La lotte sas, Ste Francis mountaing
SE. Mo,
Weimmer quartzite Alebame end Georgla
Deoadwood fmam Vyoning

Potsdam or Ste Croixan ss. Visconsin

The above table shows that the basel formations of the Peleozoie are
of clestiec orgin md rest upon the pre-Cembrisn rocks igneous intrusives,
It hos dlready been stated that the pre~Ceambrisn rocks had been exposed to
erosion long enough %o produce = pensplain upon mmn at a mueh later date
the Cembrian clasties were deposited unconformebly. This unconformity re-
presents the Lipalisn intervel, 7The clasties deposited in the southwestern
portion of the United States and in the southern porticn of the Applachisn
trough vere Lower Canbrian while those of lew liexico and Vestern Texas ars
iiddle Cembrian and those of contral Texas, Oklohoma end Missouri sare
Upper Cambrien. The physical ond feunsl evidence indicate thob there wes

(1) Compiled from U. S, Ge S.p Po P. No. 71,
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an engroachment of the Lowor Cambrisn seas into the Cordilleric trough

from the Pagific ocean and into the Applechie trough from the Culf of
lMexico regions Weter fram the Cordilleric trough continued 0 progress
eastward over the lond nnmiit met, in Upper Cambriom time, the wost=
ward moving weters from the Applaghie trough in the !dssouri, izlumsas,
Okl.choma u'mmmm. Ve thus have clastic materisls bo=
ing doposited elong tho odges of these oncrvaching soas and celearecus
meterials further off shore. The Upper Cembriem rocks of the Cordilleric
Mhmmmmmm&oaotﬂnOMahmm-
gion sre highly calearsous but contsining slso en sbundsnce of clastie
meterials,

In each case noted deposition continuod unbroken from Upper Cambrien
umwmuwﬁmm&wmummmmermmﬁ
to the deposition of calcerecus deposits. The record of events of smy
one aresa ere somevwhot similar to those of the others,

In smso sreas the basel saadstones have been chenged inte quartzites
by one or more of three ceuses: first, induration as a result of weight
of overlying sediments; sscond, cementation of the ssmd by guartz carried
in by veter; third, metamorphism by igneous intrusions. The first two
of these possibilities for the origin of the quertzmite of the Reegen ere
mech more plamsible than the letter,

Pmaadnaraoftheasagm Send stons
MMswmmmmhawmtbmvmdmtmde-
teil. Only the megesseopic forms having been studied. Some miero-founs

is present but ig a8 yot unstudisd. The publiehed works of Taff? Reeﬂs?
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Gould® Decker emd others give the following list of fomms:

Astotreta microssopia Chumard.

Agreulos convexus Vhitlisld.

Chariocephalus tuniiyrous i{all,

Chariocephelus twnitrans Whitticld,

Eorthis ramicha,

Horthis wichiteensi s,

Limnarssonella glrtyl Valcott,

Obolus tetonensis Valeott,

Obolus tetononsis ninus.

Obolus (Lingulells) similis Valecott.

Obolus (Lingulepis) asuminetus Conved.

Orthie (?) indianocla Valcott,

Orthis (?) wichitaensis Valcott.

Orthis (?) remnicha Venchell,

Pterocephalia sancti-sabse Foemer,

Piyehoperia roeneri Schumoard,

Ptychoparis affinis Velootts

Ptychoparia (?) of. pernasutus Vielcolt.
These ere only the most ropresentative foms present in the Feagan
sandstone but doteiled palsmﬁologieal studies will revesl memy more.

In addition to the ebove, the writer hes observed fucoids, ostracods

end orinoide (stems) in the fometion. Fucoids eve vory sbundent in one of
the lower wembsrs of the Roagen in seetion A, deseribed on page 50 of this

paper, Osirecods were observed in the sheley phases around the westorn

" 8, 3, 1. Snll.'bnom.
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oxtremity of the West Timbered Hills in the Arbuckle mounteins.

The lower phases of the formatiocn ave not highly fossiliferous
due to the coarse clastic nature of the materisl. As one ascends the
soction the materisl passes thru argilleceocus to calecareous materials
with en inereasing sbundance of fossils present., In same places the in-
dividual beds ave largely fregmentary romains of trilobites, The tep of
the Reagan is very definitely dofined by a Ptychaspis deckeri zone in
both the Arbuckle end Wichita mountain rogions., This Piychaspis zone is
one of the recent additions to the faunal nmovledge of the lower Paleo-
zoies by Es Os Ulrich and C. E. Decker, described in unpublished reports.

The flora of the Reagan sandstone is confined to the fucoids, THowe
ever, detailed study will no doubt discover mumerous alges foms, The
fosell content of the Reagan is difficult because of the lenticular
character of the fossil bearing strata., In the upper phases the fossil
boaring beds seem fairly reguler, but in the lower snd middle phases the
foseil bearing horizoms eve nom~contimuous zones, difficult of loeation,
due to the forest vegetation covering the Resgsn,

Pre-Reagen Fomuations

2 e

There ere six pro-Reegen fomations in Oklehama, In the Wichita

mountaine ere the grenite, gebbro, leers quertzite end en wnmmed group
of pre-Cembriem gquartzite snd sendstone. In the Arbuckle mountain area
are the Tichomingo gramite @nd the Colbert Porphyry. To sano extent
each of these hes contributed to the material now deposited as Reagsn

sandstone, In some cases we are vory sure of the source of the materisl

in the Reagemn, that is, we know the perent rock fram which the {reguents
- were derived.
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Wichita Mountain Avea

The pre-Reagen sedimentaries and guartzites found in the Wichita
mountain avea were first deseribed briefly by C. ils Taylor in his peper
on the "Gramites of Oklehama”, ismued by the Oklahoma Geclogical Survey
as Bulletin No. 20, 1915, These ave umnamed, He states that they are
older than the gabbro or 'grm:lta. Little is kmowm of these except that
vhich Taylor has written.

The pre-Reegan igneous materials ere composed of a sories of ine
trusives, grenites end gabbros. The intervals botween these intrusions
is not lmown, The ascending oxder of these granite intrusions as deter-
mined by Cs H, Taylor is as follows: Hoadguerters granite, Reformatory
grenite, Lugart-lit, Scott granite, Cold Springs gremite and Elk lMountein
grenite, These gremite masses have beem cut by mumerous dikes of peg-
motite, quertz, diesbese, gramite, geblro, and quertz-diorite. For de-
tailod deseriptions of these the reader is referred to the bulletin by
Cs He Taylor, asbove referred to, The igneous rock underlying the Reagen
sendstone on the north side of the Wichita mountains is a grenite porphyry.
Under microscopie doscription/, the reader will £ind detelled descriptions
Of this rock under S-2, 5-08, end 5-54. See page® 78, 79 and &l.

Macroseopically those granite~porphyries ave reddish brown in color
with oceasional grey masses of orthoclase feldspar prosent at large pheno-
erysts. The size of the particals vary from 0.1 mma, to 0.5 mm, The chief
nineral is feldspar (microcline md orthoclase, the latter being least
abundent) es largze phenoerysts in a ground mass of fine grained voek., A
dark pgroemish minorsl, pyroxene, is prosent sssoclated with black horn-
blende, Quartz is present in great sbundence but is mostly confined to
the groundmess as vory fine grains,
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14 cvoscopically, the texture of the rock is porphyritie. The ground-

mass erystalline with quartz as the chiof constituent, composing as mugh

as 40 per cont of the rock. These quartz grains ere usually clear but some
heve ebunden$ bubble inclusions, The quartz aversgos 0,05 mi, in diemeter.
Felspar composes in a few cases as much as 55 per cont of the roek, oc-
euring as euhedral and agicular crystals of 0,07 m, size. Afewalrenmeh
larger as phenoerysts which show very little alleration and twinning is
very common. See plcture lo, 14, S=2, page 8 por photomicrogreph of

this condition, Pyrite end megnetite occcur as dark opague, irreguler
grains 0.1 mm, in size and composing & to § per cent of the rock, Some

of these fragments ave altering to limonite.

Arbucide lHountain Area

In the Arbuekie mountains the Colbert porphyry serves as the source
of the Reagen samdstone around the Bast and the Vest Timbered hills.
These hills are composed of Colbert porphyry bedly cut by dlke intrusives
and composed of gquartz snd pegmetite, lacroscoplcally the Colbert POX-
Mtsawiﬁbrm, being very similar in eppesrance to the gramite
porphyry in the northesst side of the Wichite mountain srea. 7The size of
the erystels is greator than 0,1 mn, ond less then 5.0 . nartz, feld=
spar md en undetemined groen minersl campose the rosk, The Teldspar is
light pink, well twinned smd where exposed to the clemenis, is eltewing
to kaolin, The quartz is clesr, glassy ond in very amall crysteals,

Mcroscopieally, pyrite shows up es disseminated grains 0.1 mm. o
2.0 mn, in size. Occasionslly magnetite is present as inclusions within

the sphorulites of quartz. These are.very bostiful structures and ave



quite common in Colbert porphyry samplos. It is one of the charector=
ietic opticel snd physicel amomalies of this rock as yet not observed

in sny of the other pre-Rosgen rocks., /patite is found as aglculsw

erystals errenged as zoned inclusions within the quartz. The feldspar

is microcline, beeautifully twimned. The texture is quite porphyritic.

See Page 79 , S~54 for photomicrogreph of the sperulitic structure of
the porphyry. Two plctures will be nod%ed, o, 64 1o the same as lNo, G5
exeopt under higher megnification,

On the eastern side of the Washita river in the Arbuclkle mountains
the source rock of thoe Reagan sandstone wes the Tishomingo Granite with
its numerous veln and dike materials, 7The Tiahanin@ grenite is a very
coerse grained granite with a pink color dus to the high feldspar content.
Lerpe smounts of quertz are Aso present. Large amounts of quartz-monzonito,
aplite, granite porphyry and basic dikes are found as intrusives cutting
the grenite. In the westorn part of the larpger grenite exposure the
Tishomingo is only a fow tens of feet thieck md below this is a dork
bluieh=black granitic rock of sreet hardness which is known locally as
black granite md is encountered in wells dug into the roeck for water,
When this strata is roached, drilling or digging censes as it has not been
knowm 10 contein water. The thickness of this derk, hard intrusive is
uninown and dikes of it cut the Tishamingo granite trending in a northwest-
‘Southeast direction. In spite of ils superior hardness es compared to the
Tishaningo grenite, it has loss rosistance to the sgencies of weathoring.
Thus, many of the dikes are traceeble not as ridges but as deprossions.
The thickness of these dikes ranges from tiny veinlets to 3 feet thick,
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dikos containing treces of gold emd silveT, Seversl fortunes have been

wmmruhamaﬂmmﬁndmsnmcmuammainm
mercisl quentdiy. 7The gremite is covered with a heevy gwowth of serub

osk end the surfece is pencplained and but slightly dissected since Lover
Crotacecus (Comanchean) tiro.

Pre-Reagen Unconformity

In 61l places where the base of the Neagen sandstone is exposed it
rests unconformably upon older rocks, maeinly pre-Reegem, pre~Cambrian
ignecus, intrusives, This mnconformity is profound end in the regloms
of the Arbuekle and Wichita mountains represents the lost time interval
commonly entitled the Lipalien, Its length of time was great emough to
allow very camplete pemcplaination of the lend mass., The scareity of the
topogrephic highs on this surface plus the deep zone of weathered mater-
iel, substentiste this great length of time., Hore end there within this
peneplained suvface are found sherp vnduletions which weve monadnocks,
stending out es smell hills vithin the othorwise litilo-dissectod plain,
The old streeam courses ave marked by velleys. The uneven cherscter of
this eroded surfece eccounts for the verying thiclmess of the Heagean send=-
stono and the great variation in the thickness of the bessl conglometate.
The best example of a hill or old monadnock within this peneplained suriace
is found in sec. 18 end 19, Te 2 S.y, Rs 4 B, Hore we Tind a mess of
Tishamingo grenite protruding thru the basel portion of the irbuekls limo-
gtone, the first overlyinz fometion shove the Reagen sendstone. This
hill was seversl hundved feet high extending up thru the Resgen smdsione



end voall uwp inte the bessl Arbucidio Linenicnds At the piosent tlme 1¢

mmnmammkemm“am. wocd coworod

i1l sovesel ssves in oxtents Ite proseat hefghl ebove ho owrsvanling
ares is sbout tuenty-five foot. Wis K1l ciood out se e isdend in

The best places o observe this unconformity are {rom the northe
- past side of the Wichita mountains at the loeations of sections A, B
and ¢, end the west benk of Homey ereek in the East Timbered Hills,
Here a tributary of Homey Oreek has eut a valley parallel with the
strike of the Reagan end along the contect of the Reagmm sandstone ond
tihe Colberd porphyry showing in great detail the nature of the uncon-
formity ad the overlylng besel conglomerate. Many locelitics in the
West Timbered Hills show the sane condition. See Plate XII for the
ehaveetor of this conglomerate,

In the areas cest of the VWashita river in the Arbuckle mountains
mmmwumw:amrmomm,mevm
Mammmmmﬁmmuumvaemwa
m«mmmmammmamﬁm,ms
the diroct observation of the contaact. In a fow plages one con see that
ﬁommatmiwmtma&mmcmpletmdimwm
into a kind of granite wesh. Msnthoaaointheoumropofﬂaa@m
sendstono end the Tishomingo srenite Just south of M1l CymeR. The
mamﬁwmmdauﬂm@wﬁteoﬁmm%&nis
in evory cese camposed of the wnderlying igmecus intrasives.

Thus, the old surfece upon vhich the besal Reagen was doposited,
was very level exeept Lor isolatod monadnocks and ansll stremsm incisions,



These depressiens served es colloeting grounds for the greater thick-

nesses of the conglomerate of the besel Reegem and weathering wes vexy
pronounced on this old surface. The encwoachment of tho Reeuen seas was
such thet the surface features wore pressrved withoult mueh destmiction

on the part of the waves,
Post~-Reagen Formations

In both the Arbuckle and Wichita mountsins the Arbwekile limsstone
is the first overlyins; fommaticn. The Heegem sendstone gradee into the
Arbtuckle thru e transition zone composed of calcareous beds seperated
by shele layers. The irbuckle limcstone is some 8,000 feot thick, It
was first separated into sube-divisions by Decker and Ulrich. Appendix
8, pege 3 gives in tabaler fom the vesults of thelr work up thrn the
sumer of 1928, Due to the tentative nature of this classification of
Arbueckle rocks the resulis have mot boen incorporated in this mamseript.
It w11l be noted from this tabla that two new perlods have boen intro=
duced botween the Cambrien snd the Ordovicisn sections of the ileozoig.

. Thus the Arbuckle limestome rests conformebly upon the loagzen ex=
eept in the case of ssction B, sec. 21, Ts» 4 Ne, Re 12 W. along the
northeastern flenk of the Vichita mountmins, Werve we have & locel uncon-
formity mexked by o busal conflomerete. The chewscter of the ,rbuckle
limestons is o series of limsstones, dolami tes, marbles, sandstones end
ehalos,the shelos oflen soting ss pertings of the other mambers,

In the Arbuckie and Vichita mounteins we #ind Pomdlen led Sods
lying unconformably upon the Resgen sendstoms, Ve £ind slso Trindity
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sends lying upon the Reagon in the area just ecast of Ego in the Repgion
cast of the Vashite Mver in the Arbuckie mounteins. In a few iso-
lated cases we find recent alluviuwm ond slightly plder quaternary
Msllymg unconf'ormably upon Reagan sandstone,

After the Arbuecidle limestone come the Simpson formation, Viola
limestone, Sylven shole, Chimmeyhill limestone, Hemryhouse shals, »
Harepen shale, Bois d' Are limestone, woodford chert, Sycamore lie-
stone end the Ceney shale,.

Distribution of the Reagan

The Reegem sendstone occurs in two regions, nemely, the Wichita
lountein erea in the southwest portion of Oklshoma (See limp No. 1) =ad

the Arbuckle Mountein avea in the south contral portion.

The Vichite lVountein Area

This arvee lies in the southwostem part of the stese of Oklshoma,
It i distributed thru the following countios: Comanche, Caddo, Kiowa,
OGreer and Jagksom. Sce iap loe 1, page 88 . In tomus of the United
Stetes Geological Survey system of quadranglos it is located in the fol-
lowing quedrangles: Cramite, Roosovelt, Cooperton, Meers, Apsche, Lawton,
Cache, Snyder, Hoadrick end Altus, The Wichita Mountain Avea foms the
u-&m portion of a buried mountaln system extending fron the vieimity
of Duneem northwestward thru the Wichitas end the Pemhendle of Toxas and
compectis with the southeorn Rockies in New Mexico, It is perhsps a part of
the Tiret or smcestrsl Nockies. This ridse forms one of the major strue=

turel features of that region. The core is igneous intrusive materiel cus
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by later intrusives in the rorm of dikes emd betholiths, ell of whish
are faulted emd broken in a very confusine mennev,
To the muth of these mountaine are o be found a few outerops of

the Paleozoics represented by the Reegen sendstone, Arbuekle limestone
end uwndiffeventiatod Peymien yred beds. The Heagsm rosts unconformebly
upon the older pre-Cembrien icneous intrusives., The Jvbuckloe limestons
rests confomuebly upon the Reagen. Lying unconformably upon these eve a
series of Red Bed (rermien) deposits which completely surmround the
mtmamum.'&nmmmummdmﬁtsmm
ed over by more rscent elluvial materiel derived from the present mountains,

In the northern pert of the Wichita mounteins we find the licers
quarizite which represents the oldest sedimentery formetion in the state,
Lying unconfomably upon this auartzite mmd the icneous intrusives is Tound
the Reegan sendstone. Above the Resgmn amd confomseble upon it comes the
Arbuckle limestome sories virich is epproximately eight-thousand feet thick,
In places the Simpson and Viole formetions sre Pound. These, with the
mieh later Permian, mark the latest Paleozoice to be found on the surface
in thie area, Thmm drili cuttinge from prospect holes drilled in the
mf&mmmhmwmaf the older formations ave lnown
to oseur further frum the mounteins, : _

The struetural festuves of the erea which affeet the Resgen semdstome
include faulting and folding. The faulting consiste of thrust, nomel and
oblique types. The folding is camplex, composed of enticlines end syn-
elines of symmetrical =nd ossymnetrical types in series with =n occesional
over-turned fold. The axes of these folds are parsllel to the main trend



of the mounteins. This :lq northwesi-southeast, The fivst major uplife
of this region ecame in pre-Pemmien time, the last in post-Permian time,
Plates I, II, III, IV, V, VI, VII, VIII, =md IX show the chearsctey
of the Wichita Momnteln Aroa,
On the followinz pege is a tshuleted geclozie seetion of the
Wichita Vounteins showing the relationehip of the Reegsm sandstone %o the
other farmations of the rogion.
mmmmamemwmma@m sandstane oecurs
on the northeast flenk of the Viehita mounteins. Hore it has been broucht
bmnnfmw'tmtimmmmmm subsaguent erosion, This ares
1s divided into two subeaveas. The first lies east of the Hlue Creek
fault end north of lounts Seott snd Cumnins, the second liss to the north-

weste The strike of the Resgem sandstome of this Pivet mbearea is N, 55°
N. Inﬂuaa'aathemweamaberoffmmmmmagmendamum

fomuations. The most lmportant of these is o strike falt in the north-
east cormer of T ¢ I, B 13 W, ‘Bmdipaf&isfazltplmeia@mrally
thmmwmwmemnuplmm. 20° W, This pevellels the
Blue Creek Pault, Here the Reagmn is famalted down ageinst the granite
porphyry. The bremehing chevaeter of this fault cemsos o repetition Cbeds,
mmwmmcmmn:sw to the southwsst. In each of these
tw falts the southwest side hes been thrust up over the northesst side.
Rormstofﬂwmmcreekfadtlnthasaeondmb-mamemam
meoothermmorthsﬁm&mdm. A1l these ave on the northe-
east east limd of an smticline whose axis parellels the majer exie of the
mountain uwplirt,. The Tirst of these outerops is found in soctions %6, 38,
26 ond 27 of T6 N, R 14 W. The strike of this cuterop is 1 47° v, aip
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GENERALIZED SECTION OF THE FORMATIONS OF THE WIGHITA MOUNTAINS >

Ape Formation Thickness
Plelstocens Gravels, sand end Alluvium ?
Unconformity =
Pormi en Red Beds (sendstones, shales,
limestones, evaporation ?
producta.)
neonformity.
Pennsylvanian
Mississippien These are not exposed on surface
Devonian but thesese are knmown to be ?
Silurien present,
Viola limestone ' 200=300 f£t.
Ordovician Simpson fomation 150 £t plus.

Arbuckle limestone  (upper part) efron 8,000 £5,

Arbuekle limestone (Lower part)

Cambrisn Reagen sendstons 0-883 ft,.
Gfeet Unconformity

Grenites, porphyries, gabbros, diabase, monzonite as

pre=Cembrian massive intrusives,

Gremnite, pegmatite, and quartz as vein materisls.
leers gquartzite.

(1) U, 8. G. S.~-Tentative correlation chart of Fomations in Oklehama,
Southem Kemsas and Northern Texas-=1985,

1014»522307,;?.

m



IE 499, MMmtcmisinthem%—of section 21, T 6 N, R 14 V.
The third outerop is further to the northwost in seetion 17, T 6 H, R 14
LB meupm:mmofthesewndmdmirdoutcropeismesamas
that of the first,

4gcording to one of the field geolozists of the Roxems Potroleum
Corporation, Reagem semdstone was encountered in a well drilled by hie
campeny to the northwest of the thira outerop mentioned above, The writer
mmmmwwmmmmcutnngsmm-m. ir
Reagan wes encountered in this well et the depth indicated, the dip of
the formation flattens out very repidly.

South of the Vichita mounteins in T 2 W. R 13 V. 1s to be found a
" sordes of isolatod patchos of Reegsm semdstone, These are southwest of
Signel mountein end west of the mein mass of Arbuckle limestone. They
are just outalde of the southern boundary of the Ft, 5111 Mlitary Reser-
vation. The dip of these outorops is south =md the strike due cast mnd

wect,
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A. NHortheast front of the lVichita mountains., Parent rocks
for the Reagan sendstone and otheor sediments surround
these mounteins, Note the flat top of Mi. Scott.

Be Mt. Scott from the east side of Lake Lawbtonka.



PLATE

A. Ht. Sheridsm. Note flat top similar to that of lit,.
Seott, This is s remant of an old peneplein, The
top portion shove timber line is gramite; timbered
portion is gobbro. The lsers quartzite is found o
the north of this mountain,

B. Seddle mountain,
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PLAE Pf:

THE REAGAN OF THE WICHITA UPLIPT,

@. Seone at Sectiom A. Seec. 7, T. 4 Hey Re 12 We showing
basal quartzlte membor, just above besal conglomerate,

b. Scene at Section A, See. 7, T. 4 N., R, 12 W.
Shows the escarpment formed as result of erosion
of Reegen ormation. Heavy byom porous member PO
minent in center of escarpment, Searp top is Arbuckle
limestone. View looking northwest,
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TR TDANA

Al K

8. Fucoids from the next mamber above the
stratum at seetion A, Sece 7
A% this station %

yarde lo e

nmertzi e
s Yo &4 Ney R, 12 W,
Mis layer 1s severd hondred

b. Porous character of the he avy brown send member of
RC?":m at Section A: Q. ,?9 Ts 4 :103 He 18 We This
form face of esearpaents and is very prominent., Chert
stringers in underlyins membor may be seen in base of

1)1:’31;"' -
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TE REAGAN OF 9

Detail view showing the honeyeamb nature of the caleareous
cherty member near the middle of the heavy brown porous
manber of the Reagsn at Section A, Sec. 9, T, 4 N,, Re 12

Detall view showing cherasctor of the chert strincors in

the celcareous member near the topoof the Pesgan at
Seetion A, See, 7, Ts 4 N., R. 18 ¥,
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PLATE VIX.

TIE REAGAN OF THE VICIITA UPLIFT.

2. General view of one of the interfommational conclomsrates
at Section O, N¥l, Sec. 26, T. 6 N., R. 14 W,

b. Dotalled view of the interfommational conglomerate
showm above,
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THE REAGAN OF THE WICHITA UPLINT.

PLATE VIII.

2, Looking northwest parsilel with the strike of the rocks
near the top of the Resgen section showing the Arbuskle -
Reagen contect, This view includes the middle member of
the Reagen. This at Seection B., See. 21, Te 4 Noy R, 18 W,

b. Detail at Section B, showing the charactor of the upper

caloareous phese of the Reagmn. There are 29 thin layers
of slternating shales end limestones. lMamy show rmch
arenaceous materiel. Sec. 21, T 4 N., B, 12 Ve
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THE REAGAW OF THE WICHITA UPLIFT.

@, View ai Station B, Ssc. Z, T. 4 Hep He 12 V., showing
the Reagsm~Forphyry contect and the charecier of the
velleys eroded into the softer move shaly lowsr middle
nembers of the formation.

a. Porphyry.
b. Porphyry contact, A Profound unconfornity,

¢. Basal quertzite membor. Hard very resistent.
Foms a row of hog-bagks parallsl to main
escarpment, :

ds Softer shely members of lower middle portion.

e. Heavy browm porous beds forming maln portion of
SCaArDe

f. Uppor calecareous phase of Reagen,
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‘moMmtmaromatom@apmG hizhland some 1500 fect
above sea level at its meximmm eleovetion. It is badly dicsected by_atrea
eroalon. Aecording to Dv, ¥, 4 Welton two avoss of the nast and Vest
Timbered Mills stood out as monadnocks in the Trisssic peneplain; above
which they projoeted less then one~-hundred feet. Thess Timbered hills are
composed of Colbert Porphyry, en intrusive of pre~Cambrien age. Soe des-
eription of this rock snd the Tishominge sranite in soction on pro-Reagen
formations on page 18, . noaomumcmredwithamof serub
tlnk'. In the eastera part of the mountains the Tishamingo granite presents
& peneplain now covered with serud osk =nd badly dissocted by stresms,

The Colbert porphyry emnd Tishamingo grenite compose the core of the
mountains end, strueturally, oceupy the axis of the mountain folding. The
trend of the mountains is northvest-scutheact angd presents a broad geenti-
eline with Peleozoic rocks dipping awey to tho north-sast and to the south-
ﬁst. These are distorted into a series of perellel folds smd troughs of-
feeting only the preupper Pemnsylvenisn rocks. The folding then took place



o8
@uring late Pennsylvenion time, The Pommien seas come in around the
mountaine, depositing the Red BDeds. After Pesmien time the ares was up-
lifted snd eroded until the beglimning of Comenchesm time when the seas
ezeln encroached depositing the Trinity group now observed on the south
flamk of the mounteins, This was followed in turn by a regional uplift
vhich has continued down to the present time, The gorge of the Washita
is an excellent example of this rejuvination,

Feulting is complex end widely distributed thra the Arbuekle
mounteins resulting in the ususl cmission and repetition of beds., It is
possible to find practically smy type of struetural feature desired in
these mountains,

Plates X, XI, XII, XIII show some of the topogrepnic festures of this

region,

On the following page is a gomeralized geclogic section of the sArbuckle

mountains, showing the rolationship of the Resgen smndstons t0 the other
fomations found, |

In the Arbuckle mounteins there are two regions in which Reagen send-
stone is found., Ome cast and the other weet of the Washite river. The
region west of the VWeshita cen be subdivided into two avess, one around
the West Timbored Hills mmd the other around the East Timbered Fills,
The region east of the Washita river cem be subdivided into four arveas,

In the Vest Timbered Hills thore ere three exposures of the Resgeamn
sandstone, The firet and largest lies on the southwee: flank of the
hille, extending from ses. 88, T. 1 S.,, R, 1 E, northwest thru sec. 29,
20, ond 18 of the same township into soc. 24, 23, 22, 15 end 14 of T 1
Sey Re 1 We The dlp is to the southwest with strike northwest and southe

east, The second occurs in sec, 13 and 14, T, 1 S., R. 1 £, The dip
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SROLOGIC SECTION OF THE ARNUCKLE MOUNTAING

nBE e an

Recont end Pleistoceno:
Gravels, alluvium end sand,
Uneonforni ty
Trinity group.
Unconf ormity
Poymian
Tied beds,

Caney shale- . -800=1600 £,
Sycamore limestone 0=200 £t.

Voodfoxd chert ' G00=650 ¢,
Bois d' Are limestone 0=90 £t,
Haragan mexrl end shals e elB6 £

Hém'y!mse shale——— - 0=225 T't,
Chimmey 1111 limestone O=55 4.

Sylven shele- 0=300 ft.
Viola limostone 500800 ¢,
Simpson Pormotion: 1200=-2000 %,
irbuckle limostone (wpper Part)—e—c—wwe)
Cembrien } s 7800 %,
Arbucldle limestone (lower pPert)- )
Hosgan sandstane 0-500 P,
Unconf'ormi ty
Pre-Cembrian
Intrusives-pegmotite dikes
Colbert porphyry
Tishomingo CGranite

(1) After Oklchous Geologiesl Survey.
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lisp Ho. 3. Distribution of Reagen sandstone in Arbusile mountains,

e ~ {Afver Teff, Gould & others wlth modifiecations)
|
f e"v | ‘)
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is to the northeast with strike northwest southeast, parailel o the
main exis of the mounieins, This exposure is amall and very incamplete.
The third outerop lies around the northwest end of the hills in see. 2,
3y 9, 10, 11 and 142 of Te 1 Sey, R 1 We Here the aip is 25° to the
northwest with the oulerop parslleling the base of the Colbert porphyry
hills., lear the south end of this outcrop, falting hos dislocated the
position of the Reageme In one cese ovorthrust has placed 1t oa top of
the basal irbuckle limestone amd at amother it has placed it in contact
with it.

In the East Timbored iills the Nesgan sendstone is %0 be found on
thmthwatalopeaummumcumngﬁwhwm?_mmm
porphyry. At the east ond of the oulterop it is recurved evound the hills
to the northeast {lenk to the great feult betwsen the irbucikls limestone
end the porphyry. Heretofore ithis recurved portion has been merked as
& feult vith no lisegen present. liep lo. & showe this now orea curving
around the end of the Dast Timbered Iilis w the feult zone. During the
sumey of 1928, C, E. Docker of the School of Geology, University of

CUklehama, found the same condition. This marice s correction in previocus

maps of Heosgen exposures. A geologle ercssection of this pert of the
mountains is given in Flate I-B. The fault here indicabed does not ex=
tend as fer to the southeast as is indicated on older maps of the area,
This outerop of Neagan occurs in sec. 85 ead 26, Ts 1 S.y Re 1 E. oxtend-
ing on into sec. 1 ond 12, 7, 2 S., R. 1 E,

On the east side of the Vashita river there are four outerops of
the Heegen sandstone. The first 4s found slong the western side of the
Tishomingo grenite wd begins at the fault alonz the south side of the

B e R P B N N
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i1l Croek syncline in soces 10, Te 2 5., ity 4 B,, extonding in a southeast

divection thru sec. 14, 15, 23, 26, %5 md 56 of saw township into seec. 1,
12, 18, 25, 24 of Te B S,y DRe & Be lore the strike shages to cast-weet,
the outerep eonitinuing on Into soe. 19, B0 of 7y 3 S.y Re U Ee 4Au oblique
fenlt which offsets amd alightly overlaps the Resgen smndstone extends
from secs 2, Te 3 Say Rs 4 Es into sece 30, Ts 3 Sey Re 5 &,

The second outerop, which is the type locality, is just esast of the
village of Reagen, for which the formation was named, in see. 20 end 29
of Ty 8 Sey Re €6 E« This outerop is veory saall m&lisain a dowm farlt=-
ed grohan block between two faults whose strike is Ne 20° w, The dip of
the Reagm 1s 12° md parsllel to the strike of these feults snd the
etrike 1s at right mgles to these faulis.

The third outcrop is locatod in sec. 4 md 5, Te 3 Se, He 7 He end
lies between two faults in & graben block. The writer doubts if this out-
oxop is true Reazmm aven tho mapped as such on &ll maps of this ares.

I% ocoupios the approximate stratigrephic position of the Reagen bub is
80 little exposod and of such e physical nature ss to be more liks one
of the Ozavkisn or Cenedien sandstones mentioned by is 0. Ulrich of the
United States Geologiesal Swrvey in an unpublished memuseript. Deteiled
famal studies, as yot unmade, will he neoded to decide this point. This
area is 7} miles north mmd 13 miles west of tho village of Mllburn on the
east side of the Bluo River, The dip is to the northwest and the strike
to the northeast.

The fourth area ol Reagsm sendstone is found three miles enst of
the hemlet of Ego, in sec. 28, 528 amd 23, T 3 Se, Re 9 il. Hove the

Reggan sandstone lieos around the north and northwost edpe of an area of

e
RN



Tishominge grsmite upon vhich it lics unconformably. On the east it is
cut off abruptly by a fault end on the wost is overlaiad unconformably
by the Trimity send. This is the bassl mamber of the Irinity Group, of
mom aze.

The afore mentioned series of outerops of the Resgem sandstone are
thought to be sll that occur. However, further studies may veveal
othors. The following tablo of Resgan outcrops briefly summerizes these
oulcrops:

ble of Reagen Senmdstone Oulerops in Oklshama
I. Wichita Mountain Arvea: (See map Ho, 1)
A, Torth of the liountains: (See mmp No. 2.)

1. East of Blue Creekfault:
Bo====00Cs 26, T. & N., R. 12 W.; sec. 27, 22, 21,
20, 1"’ 18 and 7y Ta & Ne, R. 12 We; see.
12. 1 and 2, T. 4 Heyp R, 13 e} sec. 35' 35,
end 26, T. 5 N., R, 15 V.

2. Vest of Blue Creek Fault:
Qowaw=50C, 36. 27, 35 emnd 56, To 0 No. He 14 We
be W;" sec. 21, T. 6 Ny, R, 14 W,
Ce==—=pgaC, 17, T, 6 Neyp Re 24 W

B. South of the Mountains: (See mep No. 2)

1, SW, Signel lMountain:
Be=m=al, 2 Ney Re 13 W,

II. Arbuckle Mountain Avea: (See map loe S.)
L. Viest of the Washita Rivers

1, VWest Timbored Hills Regimo (To 1 Sey Re 1l Ve &1 Eo’
Be====80C. 18, 28, 29 and 30 of T, 1 Sey Re 1 Eo3
BOCe 14. 15. 22. 25 snd 24, T« 1 SQ’ Re 1 W,
De====goc, 15 and 1‘. Te 1 Sepy Re iE.
Ca====80Ce 2, 3, 9, 10, 11 and 14, T, 1 S., Rs 1 W,

2. East Timbered Hills Region: (T. 1 S., Re 1 E.; Re 2 S., Re 1 E)
Be====80C, 30 & 36, s 3 Sey Re 1 E,
sec. 1 & 2 T, 2 Sey Re 1 E,)



e

B. East of the Vashita River:
(T. 2 So. Re 4 E.; Re 3 S-, Re 4 Ba3 Te 3 Sa,
Re 5 E.; Te 2 st, Re 6 E.; T S S, Re ¥ Bel
T. 5 3.’ R. 9 E.)

1, Vest of Tishomingo CGremite, south of Mill Creoek.
o™ =B0Cs m. 14. 15’ %, Eﬁ, &’ 36, Te 8 8s
He 4 E.3 sec,. l, 12. 15, 23, 28, T. 3 8.3

R. 4 Bo5 sece 19, 20, T, 3 S,, Bs 5 2,

2. Kast of Reagen (type locality)
By =m==B00e w. ”g Te 2 Say Re 6 Ee

3« North of Milburnm,
h‘mm& " 5' T.ssl’ R. VE.

4. East of Egp.
Bu====800, 28, 58, 35, Te 3 S.y Re 9 K,
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SCEMES IN THE ARBUCKLE UFLIFT,

PLATE X,

|

4. View of tho Tishomingo Grenite as seen 1) milce from Troy,
Oklehoma, at the Capitol Guerry. This rock forms the parent
rock for the Reagen for the area east of the Vashita River.
It is rmch dissected by later intrusives. Veathering slong
joints is very pronounced. Exfoliastion is noticaeble,

b. View fram the southwest ond of the Vest Timbered Hills, showing
the rempine of Cretageous peneplein atop the Colbert porphyry.
9his porphyry is wooded, reslstant, and out by meny dikes. In

" the foreground of the picture is the Arbuckle limestono. De-
tween the Porphyry end the Arbuckle is the Reagem valley. To=
ward the right of the pleture the Reagen is faulted cut, leaving
Arbuckle in canteet with Porphyry. The view is toward the Esst.
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a. View showing the way im which
Bxfolietion is praminent.

SHOWING THEIR GEOLOGIC STRUCTURE

SOUTH «—— i —+;th1:1'-|
’ o

REAGAN
SANDSTONE"
CAMBRIAN

THESE BEDDED ROCKS ORIGINALLY LA DOWN AS NEARLY HORIZONTAL
LAYERS OF MUD AND SAND UNDER THE SEA, FOLDED INTO A HIGH MOUNTAIN
AN i

WAS WORN DOWN BY STREAMS AND BRRIED BENEATH LATER SEDIMENTS WHICH
HAVE BEEN STRIPPED AWAY BY EROSION, EXOSING THE ROOTS OF THE OLD MOUNTAINS.
THESE GEOLOG/C SIGNS WERE ERECTEL "7 L/ONS CLUB OF ARDMO !
SUGGESTION OF DR.CHAS.N.GOULD, DIRECTOR
THE APPROVAL OF THE STATE HIGHWAY CO)

De ture of signboesrd ereeted on top ¢
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phically illustrates the structu
h =nd south direetion thru ;
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Reazen on Homoy Creek in Sast Timbered Hills,
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2., View showing nature of the breccia at the bose of the
"y




Deteil of mold of large boulder in the bassl ec
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showm in Plate XIi-b,.
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DESCRIPTIONS OF GEOLOGIC SHCTIONS

Four geologic scetions are described, Seotions Ay B ond C ere on

the northeast flemk of the VWichita mountains, (See Map No. 2) Seetion
D is along Foney Creek, east Timbored Hills region of the Arbuckle

n%icdns. (See Mep Mo, B).
> ’// '

//“l

V! Section A., scc. 7, T. 4 N., R, 18 W,

This section wos mede up the face of the escarpmeont shown in

|| Plate IV-B (sce page %), in sec. 7, T. 4 M., R. 12 W. on the north

;  flank of the Wichita mountains. (See lisp No. 2) It was measured at rishs

i mglos to the strike wilch is I, 45° V. and parallel vith the alp which
is I, 35°% e lithologie, petrologle md petrographic character of the
rocks camposins this section are very similar to thoss in section B telen
further east slong the same outorop. Seetion A has a totsl thickness of
248.6 foot while seetion B has a thickness of 98%.7 foot.

This escerpnent is due largzely to orosion of the Reogen and ade

Joining grenite porphyry slon: a fault plane. This is en obligue rever-
sod feult lacking only & few degrees of beins a sivike famlt., At the
east end of the feult the Reagen is only partly exposed but at the west
end one gets the camplete Reagen soction. This feult comes in from the
grenite porphyry, perhaps as a compoment of the Blue Creek famlt to the
wost, and continues cast uatil 1t unites with mmothor oblique fault which
cauces offset end overlap of the Reegen sandstone. This fmuli strikss

4'5 : northwest-southeast. Ono guarter of a mile northwost of the interscction

of these two fanlis the socond one unitee with snother obligue fault

R oy

paralleling the strike of the first one. This sives en inveried #~pattern.
Evosion has been very pronounced alon: this third fenlt snd a doep canyon



is the result, Near the sast ond of.ﬂxe second Tault the Roagen is
faulted out end Arbndﬁ.e limestone is in contoot with the granite
porphyry. In each case the block on the south or southwest side of the
feult planes is the overthrust compoment =md the block on the north or
northeast side the down thrown ome,

mum B.. m. ﬂ, TO 4 NO. R-. 12 Wo

This section was measured up the north wall of & Reagen valley
MWmamtdmgthemtmtormeReagansmstm end the
underlying grenite porphyry, in sec. 2l, Ts 4 No, Rs 12 W, This ia east
of section A, in secs 21, To 4 Ny Re 12 We (Soe limp No. 2) The strike
of the Reegen sendstone at station B is I, 55° W and the dip northeast
45°,

Here the Reagen sandstome rests unconformably upon o pink gronite
porphyry whose upper surfoce was badly westhered and somevhat dissected
by streems prior to the deposition of the basal Reagmm, TFor detailed
doseriptions of this porphyry see page 78 , =19 md S-2, ibove this
uneonfommity is a besel conglomerate of varisble thickness, camposed of
rounded end subsngular micrvoscopic end macroscopic fragnents of the
underlyinz granite porphyry. The thickness is as much as 12 feet and as
little as 2 feet, This conglomerate is present at the base of the Reagem
sandstone thooushout the Wichite srea emd inm it is same brecciatic mater-
iel. The greater thicknesses sometimes found in this basel conglomerate
is due to the stresm chamnels end shallow valleys vhich have heen filled
with the conglamerate prior to the general distribution of the gravels

over the divides between, Some of the thicknesses indiecate that thoy are
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alluvial deposits at the mouth of streams or perheps deposi tion at &

m in the gradieant of the pre-iesgan stresms whicsh flowsd over the
0ld peneplain.

Above this basel conglomerate is a vory persistent layey of guart~
zite vhich often merges with the conglomerate melking a combined thick-
nosse of 34,2 feet. This quartzite in conjunction with the overlying
sandstone member mokes a sories of l.ow hogbeck ridges rwming parallel
to the mein Reagen escarpment at its base and near to the Rosgen granite~
porphyry contest, See P28 98 3 s.pp eng 521 for doteiled doseript-
ions of this member, This quertzite is reddish in color, very hard and
rosistont, mdﬂwwmwtheewwisabe&m’hanatﬂe
of eoneiderable comoreisl importance. These deposits have been known
for sane time but nmoﬂyuﬁnmdlocellyasasomaformmtu
the menufacture of red end yellow barm painé,

4bove this quertzite member ie a very persistent brown sendstone
member 114,2 feet in thickmess mnd eonteining s very widespread laysy
of hemetite, Tho hematite deposit et times extends downwerd and merzes
with the one mentioned sbove in the guartzite snd the conglomerate, The
upper mamber of this sandstone is very resistant end has unusually well
developed joints which produce larse obiong blocks in the process of
weathering vhich are used loeally for building stone snd often trans-
ported lons distances.

Above this sandstone member is 63,0 feet of soft yellowish shele
vhich erodes rapidly into a velley, leaving the underlying more resiste
ant strata as an escarpment. Plate I[i-A shows the valley eroded out in
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this shaly phsse. Due to the badly weathered candition &f this nembor,
good samples were wnobteinshble bus scme contalned orgenie foms thou{éht
w&x.VMWMMMa. Bimilarﬁommefomﬁinthiaﬂhaly
phase in the West Timbered Hille soction of the Arbuckle mountains, The
wmrtmatmmalyphmsiaooveredbylmmtmmﬁ
occasional shumae bushes,

Above this membor comos 172,0 feet of heavy beaded, porous, brown
sendetone which produgces a Vory pronounced escerpment. It is very coarse

rgrdned end contains chert strinzers in abundance, particularly in the

basel portion. Flate V-B shows the charseter of the same member in soe-
tion 4 a short distance to the west, cSee Se24 TR page 91, v & do-
talled description of this material, photamicrosraphs eve given also.
Where this membor is hizhly evenaceous and glauconitic it weathered to
& greenlsh brom mnd where it is highly calcareous the weathored product
is greenish groy, The greenish gramwles of gleveenite is distinetly
visible to the eye. 7hin aaéticms of this materisl revssl the following

minerels: quartz, 80 per cent; glenconite, 10 per cent; pyrite, 5 per cent;

epatite, 5 per cent; open spaces and undeteminsble fragmonts 2 to 3 per
cent. The gquertz ocours as rounded grains, sametines frosted md others
hove eciculer erystals of apatite inelusions in ebundence. The gleuconite
oscurs in rounded grains .1 ma, dismeters. It is interesting Yo note that
the glanconite is without exception badly weathersd and is often altering
to caleite, This seems to be a charscteristic of the Resgem gleucorite,
regardless of the gsogrephic location of the deposlit or the stratigraphic
positfion within the Rsagun sendstons.
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The next member in $his sootion marks the beginning of the ealearecus
phase of the farmation which extends with minor breaks to the top of the
section. lHere 1t omeists of 45,0 oot of calearoous sendstone having
8 brownish crey colow. This is sometines medified te 8 greenish cast due
to the Mhemht&ism&r@tmmaﬁmﬂhu en-
m banded, but is alse widely disseminased, both vortieally and
laterally.

This is followdd by 160.0 feet of very porous, quite vesistent,
mmmmuwammtuummozw
me”wmmm@anamwwwmem streta
Waich may bear miero~-fauna. Plates VI-i & B show the physiesl character
of this membor on weathered surfecee. Soe 5-98 and S-27 08 pages 92 and 93
for detailed desoriptions of the mleroseopic and petrologie charactor of
this member. Photomicrosraphs accanpany those deseripbions, S-26 is
from neap the middle of this manhor,

Above this cames 208.0 feot of thin bedded calearecus sandstones
end shales, A2 one progresses upward thru the soctlon fram thie point
the Reazan becomss mome and move cnlsareous in pature. This ealeareous
membor 1s quite fossiliferous, The trilobites are fragmental eonsisting
of genial qalnés, portions of fres choeks and pypydiuns which are most
abundent. In some places one is desircus of ealling it & trilobite bweceia,

The pext 223,.0 feet ave calearecus beds camposing the tyvansition be-
tween the Aranscecus Reagan sandstome and the highly ecalcarvecus Arbuskle
‘limestone series above. At ths top of the traneition zune ir this losal-

ity there is an weonformity Tepresenting o short period of erosion.
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Above this hlatus is a fine conglamorese cauposed of the igneous mo~

terdals from the highlande to the sonthwest vwhich fowm the core of
the Wichita mountaine lying to the soutimest.

Fron the foregoing deseription of station A and B it seans evie
mmmmmmmﬁzemaumefmwm
mountaine @ivides itself neburally into four phasos. Fireb, the bassl

eonglomerate and quartuzite; second, the highly srriilsceous meterisl
of the lower cesmtyal portion; third, tho heavy, porous, brown sand-

mmes; fourth, the calearecus upper
phascs mariking the tvemsition te the Arbuciie limestons abm and
separated fram it by & slicht wnconformdty. The totsl thickness of
section B is 983.7 foet,

Mim c' HW. ‘%‘, m. 35, TI 6 H’, R. 1& W.

Msmzimmmmmmqumnmmea-
cerpment in the RW. &, see. 26, Te 6 N., He 14 W, (See map HNo. 2) The

strike of the Reassn cuterops here is I, 47° Wey and the ddp is NE. 499,

:mmthsWumammmuammw

mmuumm;uoumu. This imwous mase forms the |

axis of an antieline whose axis is nortlwest-southeast. The physieal
muewmﬁomumwmm'swe@mmﬂ

mm:ntummmmxmAanan. On the northeast

Umd of this anticlinal fold the exposure of the Reassn sandstone is
perfect. It should nowmally eppeay on the southoast 1imb also, but due
to erosion and doposition of elluvium which later has been sub jected to
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intensive eultivation, the heasyn sendstane is not visiblee. In pavte

of this valley south of 0ld Baldy one £inds hed Bed depoddts indicat-
ing mavrked sxosion in pro-Pepmian time, Beyond the .naeum.l position
of the Reagom one finds 7,000 to 84000 foot of Arbuekle limestone ox-
posed. In this, folding has been wory pronounced. The Arbockle line-
stone exbends on toward the southwest to the valley whieh paraliels
the igneous core of the Viehita mounteins. This valley is £filled with

mmummmmmmmwmnmemm

be present in this avea,

In the WWs {, s0cs 26, Ty 6 llay Re 14 W, the basal Hoasen rests
unconformebly upon the swanite porplyry. The top of the igeous mater-
ial was deeply weathored prior to the deposition of the Heassn sandstone
wpon it and the charactor of this combact is tho sane as that in the
segtions A and B previously mentioned.

The basal member of the Reagan sandstons is a econclomerate of o
thickness wvaryinz fram a few inchos to three feet., Tho eamponent of
m:ommmmdwdmmmmawmmmm
granite porphyry. The conzlomwrate membor is khighly arkeosic gradine
upward inte a quartzite similar in chevester o thed rentioned in sece
tions A and B, The combined thickness of both conglamarate and quarts-
i%e is rarely over 5 feet in this locality. See pase 80 | 557 for
dotalled deseription of the parent sranite porshyry ¢rom which this was |
derived.

above the quartzits lies 74 feet of arenaeoous shale, with 19:1393
of calocareous shales. The calearecus phases are often highly fTossil-
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iferous. The upper portions of this argillacecus unit of the Heasmn

sandstone contain thin beds of a brown sandstone separatod by shalo
partings and comtaining some glaucounite which imparts to it a green-
ish cast. ¥he eéief mineral constituent is quartz.

Just above this arenaceous unit of the argillaceocus member and
80 feot from the base of the Reagan is an interformational conglo-
merate. Its thickuess varies frem a few inches to 4 feot. BSee Plate
VIii=-A for picture of this conglawerxate. The lower portion of this
conclomerate is camposed of muech Piner materials than the uppor portion,
The constituent pebbles and boulders ere suocth and well younded, in=
dicating considereble transportation on the part of the streams moving
tham. %he basal part of thie conglonercte contalns a kigh peménta@u
of Mte @hich imperts a greemish tint to the rock. lere as else-
where in the Reagen the glauvconite is in a highly altered eondition.

Above this interformational conplonerate is 37 feel of vory coarse
arkosic sandstone. This weathers vory sasily and usually leaves a
valley. Above this is the brown,porous, Mavy bedded sendstone, having
in the basal portion chert stringers and lintils. This sanéstone is
moye porous here at section ¢ than at either A or B further toc the
southeast beyond the Blue Crosk fanlt.

Above this browm sandstone liecs a very fossiliferous zonc of cal-
eareous material., The fossils ave larpely frasments of trilobites with
some braehispods. |

Above this foseiliferous zone is 68.8 feet of rock ecamposeld of
irterbeodded calccrocus and srensceous material., Mlevofauns should be

present in this zone. Above this is 6 foot of calesyreous sandstao cop=

=,
/ ~,



S R

57
taining fossils which are larvely Tragmentary,

Fext above is 120 feat of massive bwom: sandstane which cauposes
the major portion of tho escarpment and is similer %o that found in
Section ie

The ealecareous zone of the Reagan is hoxe camposed of 250 feet
of thin bedded sandstone, limestone and shales, the latter acting as
partings betweer the other two camponents. ilere again this calearecus
phase serves as the transition zone into the overlying Arbuekle lime-
stono, The total thicimess of the Reagan at Seetion C is 500.1 feot.

Seetion D, SE. 3, ®ec. 35, T, 1 S., Rs 1 E.

This section was made et right angles o the simike and parallel

to the dip of the vocks alung the west sids of the valiey of Honey

- Croek in thic SB. 4, 56C. 35, T 1 Sey Re 1 He loccted on the southwest

flank of the Nast Timbered Hills. (See lap lice 3) Tho strike of the
outerops is K. 30% %, and the dip is 9W. 43% This is one of the best
exposures of the Reagan sandstone in the Avbuckie mountains, Heve the
eroek has cut baek by headwaier erosion indo the plateau of arbuckle
ltmestone theu the Colbsrt porphyry cnd the Reagan sandstons. Fluu the
puxphyry it has cub a narvow canyon-iile wailey. Unce thru the resist-
ant porphyry it worked yepidly thyu the leagan and on into the Arbuckle
plateau the surface of which is the Jurassic peneplain. iributaries o
this walley of iloney Creek in the porphyxy ave controlied by joiuss;
those developed in the Heegan by the strike and dilp of the beds. This
stream dissectlon has exposed the hvagan Lo the best possible advantage.
Unconfomebly underlying the Reagen sandstone in this section is the
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Colbext porphyry which is pink in colow, The phenoerysts in the
poryphyry are ortheclase and microsline and they are in a srowndmss of
very fine material, consieting prineipally of gquartz, feldspar, mag-
netite and pyrite. The quartz often contains abundant seicular ery-

stals of apatite. The Colbert porphyry is chamnetorized by larce
mumbers of quartz spheurlites with megnetite and nyrite sains dissen-
inated thru them which present beautiful fomms which vemind one of
echinoids with all g ines and spicules in place,

The upper surface of the porphyry was badly weathered and vory

irregular before the &apent;m of the bassl feagan sandstone upon it

and nmumeyrous stream channels were carved upon it.

The first Reagan sandstone to be deposited wpon this irremlar,
weathered surface of the porphyry was a coarse gonglomerate, Tho bqaal
portion 1s much coarser than the upper part and zrades inte a Tiney sand
phase just sbove the conglanoiata. The sizes of the rounded and sube
angulay boulders in the conglamerate ranse fram 12 %o 17 inches with
finor matorial filling the spaces between. The compenent parts of this
conglomerate are fragments of the wnderlying powphyry and separate ory=-
stals of feldspar from the same socuree. The larger fragments are well
worn stream or wave bowlders. Plates XII and XIII show detail photo-
graphs of this member. Thicknoss of this basal conslomevate ranses fram
2.5 foct to 11.2 foot. |

Next in order above this conclomoryatic member lies 6 feet of gquarts-
ite which fome the south wall of a tributary valley earvod out along
the contact of tho Reasan and the porphyry. It is a very hard vesistant
roek, pink in color and ccnt&iﬁing guartz and some feldsper grains, The
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contacts botween these different members at the hnso of the Reaspn can

_ be well observed im this valley wall,

Above the quarbtzite eomes 171 €est of friadle sandy beds with
lintils of ealeaveous and arcillaceous maverial. This pertion of tho
Reagan is densely wooded and eut up by amall, tritwtary wmileys and in
it no Tossils were found. At the top of this member the dip changes
from 43° o 37°, The succeeding bods comtimue to flatben out for some
distance and then abruptly inerease to very steap dips of 85°,

Above the sandy phase is 74.5 foot of oalearenus sandstome with
Llintils of vory argillaceous metorials and in loeal avess vary foseil-
iforous. Quartz ie the chief constituent with flanconite dlsseminmated
thra it as strincers having a green hma,

The succeoding 62.4 foet are of similar matexrial, followed by 95
feet of alternating beds of shale and limestone with oeeesaiomal fEande
stones, This maxks the lower part of the cdl esyeous phase of the
Reagpn sandst e above vhich is 2845 feot of heavy bedded sandstone
canposod of well rounded gquartz srains. The next 137,7 feet is canposed
of thin bedded limestons and mavkes the top of the calenvecus phaag
which is 1likely to be difforentiated from the Reasan sendsbone and tomn-
ed tho Honey Creek fommation if the suzvestion of E. 0. Ulrich apd C. F.
Docker is followed.!l) The basal part of the Honey Creek fopmation is
the Ptychaspis zone of trilobites and just above it comss the Sponse
Deds. Above these sponge beds the overlying Avbucklo becames dolomitie
and finally gxedes into the Royer marblef?) 1he Reagsn sandstome at
section D iz S70.3 feet in thickness,

PE—

{1} Unpublished mnméripts‘
(2) In unpublishod manuseripts. See Appendix A.

%
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Reagan West of the Vashita liver

Tho Reagan sandstone arcund the West Timbered Iiills is essentially
the same as that found in seetion D of the BEast Timbored Idlls resion.
It is s0 similar that to deseribe the sections made here would be bug
a repetition of that given under seetion D of the Homey Creek secticn.
There are three outcrops of Reagan avound the West Timbered Hills as
mentioned under the section ofmdBetribution of the Reagan sandstane,
page &8, The one on the south flank of the hills is perhaps the best
of the three. The one around the west and northwest end of the hills
presents same intervesting studies in structurs, combinatione of dip
and thrust faults, Tho outexop om the northecst flank of the hills is

very MMQ. i

Reapan Bast of the Yashita Rivew

Bast of the Washita Riwer there are four outcrops of the Reazan
sandstone as listod on page 48 under the section of distribution of
mm. Bach is very similay in character to thoso east of the
Viashita Iﬁwr. The {irst of these is found along the westvern odee of
the Tishomingo granite upon vhich it lies unconformably. This grenite
undexrlies each of the Reasan outerops in this area. In the area west of
the Tishamingo Granite and south of i1l Creek the Reagan dips to the
west and southwost 12°, The thiclmess is less than 500 foet and con-
tains at the base a phase high im feldspar content vhich is altering,
Above this are two hard quartzitic members. At the top the usual cal-
cayrocus phase is missing and it grades diveetly into marble similar in
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dmmutmmmmmhwthemm@mamm. The
arkosic sands at the base take the place of the canglomeretes found
farthor to the west,

In the Arca east of Reagan we have only the sand phase with a
nmummmmmmmmmammm
iimestce. The calearsous phaso here ie much thinner than in the
Timbered Hills vogion west of the Washita. This avea has long been
Mthcmlmtymazamdmbedhym.M£@tm
United Statos Geological Survey. The strike of the ouberop is N. 45°
E, and the dip is 1w, 229,

mmmmwmmunwmumgaofannumm
tho cast side of the Blue River, This is a sandstono apea lying bo-
tween two faults. Tho Reagen outerops in o grauben bilock. Due to the
fragmental charactor and the absence of faunal evidence the writex
doubts if this is true Roagan sandstone. If 1t is Reasan it should be
the middle arcnacecus member, The dip is norvthwest beneath the Arbuckle
limostone, On the other three sides are found the Tishamingo cranite
upon which it rests unconfommably. Ixosion and resultant deposition of
alluvium have covered the place wheve the contach ocours.

The last outerop east of the Washita Rivor lies just cast of the
mwmwucumnnanamm@nofommm.
It consisis of a narrow belt between the Tishomingo sranite on the southe
east side and faulbs on the east and west sides, while on the northeast
the Reagan dpe bemeath the Arbuckle limestons. In many plaess it is
partially ovorlaid by the Irinity sand which is the basal member of the

T ——
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Trinity Group. Only the middle porticn of the Reagen ie here prosent
and 1s a thin, calcareous phase whore it merces with the overlying
Arbuckle limestone, |
From this it will be seen that theRea@nraachesiiamxim
thickness in the Wichita mowntains and thins out to the wost and the
east. The eastermmost oubterop is less than IOQ feet in thickness.

Iithology of the Reagen

Lithologiecally the heagan sandstone divides itself into sevam
units. These units are conglamemte, sandstone, quartzitic phase,
shaly phase, limestone phase, glauconite and iromn oxide.

Conglamernte

There are two types of comglansrede, one basal and the other inter-
formational. The basal conglomerate is not present in the Reagan out-
erops south of the Wichita moumtains and east of the Weshita river in
the Arbuckle mountains, The thiclmess of the basal conclomerete varies
from O to 34.2 feet. Tho absence and thimner deposits of this conglo-
merate are on and around topographic hights in the surface of the pree
Reagan peneplain upon which it was laid down by streoams flowing into
encroaching Reagan seas, The greater thicimess is found in sccumulagions
uWe&mmﬁmt&amortheoldemdm
face. In stream valleys which have been eut in the present surface of
the land and at right angles 5o the strike of the Remgpn outerops marked
thinnine is noted on the seaward side of the shwre line. (ne would oxe-
pect to ©ind local thickenin: of the canglamerate aboui the mouths of
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pre=feagan streams but field work has not rovealed such o condition,
In a fow instancés the basal conglomerate is entirely absent. One in
m.zl,r.-sn..a.mw.mmormsmammmmm
mmmwr.as.,a.an.mmﬂmma@nummnabm.

smmmwxmnmgmmwmammunwu-
pﬂhmnmmtsuatoamimthebammrsﬁmror—
mation, or the rocks underlyinz Reagan sandstme,

mmmtmmem@mwiawmofm@larm
rounded fragmonts of the underlying isneous formations., The sizes vary
from sub-microscopic pieces to one 3.5 feet in diameter, The ma jority
ottmm@rfmntamtmheawﬂmmsms&m. (See pages
15 and 80 section B on pre-Reasmn fommtions for detailed deseriptions
of these pre-heagan formagions) In the Wichita avea it is camposed of
Colbert porphyry and fragnents of dikes which ecut the parphyry. Plate
nld&nmmzmmmerofMaeonglmumtheHm
Croek seection in the East Timbered hills. S5=54, pace 79 shows the micro-
scopie nature of the Colbert porphyry and S-2, page 78 shows the eharecter
of the granite porphyry of the Wichita ersa. There is much queartz in the
finer phases of the conglamerete. Locally ome finds ecmsiderable ortho-
¢lase and microeline which is indicative of the proxirdty of the source
of the material. In the top phases of the eonzlamerste wheve it grades
into the finer zomes comsiderable glauconite is found, A

In section C, IW 3, soc. 26, Ts 6 Ne, Re 14 . 80 foot above the base
of the Reagsn sendstone is an interformational eonzlomerase from a few
inches to 4 foet in thicimess. See Plate VIII-A for pletuves of this




¢

54
conclamerate. The membor below this is 74 feot avenacoocus shales, the
top membors of which contadn mch glaucomite. In Plate VIII-A the dazi
bands in the strata just below the conplamerate is glauconite. The
lower portion of the conglamerate is camposed of very fine materials
mwmmmmMMIMre&tosimhwm&W.
mua&m;&wmcmm%m%mmtmtop@
the conglamemnte and gradvally merses with the campact sandstane layer
Just above. Glauconite is abundant emouch in the basal porbion of the
conglamerate to impart a gfeen color. The pebbles and sand of this
conclomerate ave smooth, well rounded fragnents indicating eonsidemable
transpertation fram their place of origin. Their source was the igneous
eore of the mowntains to the southwest which,at that $ime, was hicher
than the region to the north where streams carrvied them. This conglanerate
indicatos one of two possibilities, HEither, the sea became shallower,
thus allowing deposition of coarser materials, of a mountein freshot re-
sulting from a torrential dowm pour of rain during a thunder storm or a
period of continued preeipitation miht have doveloped curvents strons
enouch to eexrry the coarser materials further to sea than would be the
case in nowmal periods of rainfall, The change in depth of sea water
indiecated under the first possibility misht heppen under one of twWo eone
ditions; firet, the emersence of the coast line; second, a retveat of the
shore line seaward. This set of conditions may have been developed by
local warping of the coast line, or adjustmont by fenlting of loeal
stressos. The galueonite comdained in this interformational conslomerate

is hishly altered to ealeite,
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The petrogrephlie and potrologie charmcter of these framents ean
be noted in detail in Se2, pace 78 , IFurthor studies o these can=
glomerates may reveal traces of pre-Reagen rocks cthor than the immeous
and metemorphics known and deseribed under Pre-ieasnn Fomations in the
Wichita mountains,

Sandstone
The Reagan sandstone is highly arenacecus except in the topmogt
members where it grades into & ealearcous gzone of transition into the
overlying Arbuckle limestone. There are in the Vichita mountain arvea
two gones of sandstone within the heagan sendstone, one of which lies

Jjust above the quartzite membor and the other just above the argillaceous
vw!%

The thickness of the sandstones vary from place to place within
a single outerop which is acsounted for by the lenticular character of
individual beds., The color is a brounish grey excepting where thero is

encuch glauconite to gzive it a groenish hue or a dark gveon color. Same

of the strincers and lintils are mearly pure glauconite. 7The texture
of the sandstones is uneven and the diametor of the crains varies from
Oul mne $0 1.5 mue

Hacroseopically the followin: minevals can de observed: quarts,
feldspar, caleite, glaveonite and hematite with occasionel small Trag-
menta of rock, The guartz oeccurs as eleay or fregted greins subangulap
and ancular in shape, having a diameter of less than 1.5 mme, and is $he
natural cament that indurates the rock. Feldspar is present as fyag-
mental crystals of orthoclase and mierocline and weathering of the

anpular fragnents is not pronounced whioh indicates that they have not
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been transportated far. Olauconite is piesent in considerable abund-

ange, both as &wm}ad and concentyated groupse In stippled
dlesemination if often fmparts a sroenlsh hue to the rock bub vheve
eancentrated it lends a dark yeen color. The grains are roundsd and
under a hand lens show alteration to caleite. OCea page 83 5.4 for
detailesd deseripbion and photamierograph of a thin seciion of this con-
dision, The daxk, opague swains are glaveonite. Oaleite is present in
assoeiation with the slanconite and as replacement produced in fossils.
see pase 98 5-26 for photamicrograph showing calcite in fossils.
Hote, in each case, that the caleite outside the fossil is highly twin-
neds Cnlecite also occurs as vein material. See page - Sell for
photonicrograph of this condition. Iron oxide occurs &s hamatite in the
pasal members of the Reagan sandstone in seetions A and B on the north
side of the Vichita mountains, In any of the Reagan ouberops ons can
£ind individuel mineral grains that have an encasement of ivon oxide.
Phobanicrogrephs of S=21, page > illustyate this poiste In surface
exposmres the hemstite is often alterins to limonites

Petrosraphlc mmtmmmx&mzuﬁmm
grains in svester detail. Thequa@kmmlmmaselmr,fmabsﬂ
grains, subangular end rounded. The Trosted character indicates thai
the crains have been transported for considerable distances or that they
mbunmbjeMtommmeh&moalamumlmally. Lony of the
grains ave oncased with alayer of irum oxide which is very airficuls so
ranove. Boiling for 20 minutes in a 10 per cent sclution of 1 fails to

ramove a1l of it. The quartz contains numercus inclusions, the most
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abundant being acicunlar erystals of apatite, disseminated creins of

magnotite, see and liquid cavities, Same of the guavtz is drusy,
particularly those samples from the resion east of the Vashita viver
in the Arbucikle mountain resion, The photamicrosraph in S-8, pleture
o, 48, pape 86 shows an exesllent exemple of veticulated rutile
commonly known as Venus' hair, This is noted in the lavme, cleaw
grain occupyinz the center of the fields The quartz is uniaxial ond
positive in echaxnctor and in size the grafins averare 1.0 mne 2nd com-
pose from 3 per cent to 85 per cent of the rock.

Chlorite ogcurs as brown tabular, acicular crystals and frasmonts
of erystals in 0.5 mm, sizes, composing in same cases as ruech as 4 pep
cent of the rocke. In two eases chlorite was found as etringers and
veinlots.

Feldspar as orthoclase end micrecline oceur widely in the sandy
phases of the Reagan, as erystals and fragmental erystals, often crey
in color and tabulap in shape, showing very little alteration. The
fragrents are often beautifully twinned, perticularly in the cace of
thenim Tho sizes of the feldspar fragments vary from Q.1 mu.
$0 2,0 mm, and campose as much as 10 per cent of the rocks

Glauconite oscurs in warying sizes up 0 1,5 mn. in diameter and
my compose a8 much as 60 pex cent of the rock. The glauconite is in
a highly eltered condition, caleite beins the alteration product. The
presence of lousomeno in same of the rreins indicate thet there was somo
ilmenite present in the rook. The caleite may pive the key to the
aricin of the glauconite. In same of the present glomconite materials,

viz., those o llew Jersey, it seems that Formamifere has been larcely
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rosponsible for the candition. The question thenm apises as to vhethep
foraminifera existed during hearpn time in the seas vecupying the recion
now inovm as the Arbuekle and Uichita mountaine, rewmal studias in-
dicate that Poraminifera were pissent in the Cenmbwian,

Iron oxide is present in different foems, sawtimes as ecating
over the surface of mineyal grainse. The quartz grains have bean cover-
ed in this manmser more then the others. Hematite cscurs in irvegulay
and amall globuler masses in the basel portiocns and in two eases in com=
meyeial quantities. In secbions A and B the hamtite amounts to 20 pep
cont of the rocks Iron occurs in magnetite grains Alsseminated tvhru
the rock and as inelusions within the quartz. Pyrite is present as
interstitial grains, 0.5 mn, in size and in some cases camposing 2 peP
cent of the roek. Pyrite is alterins v the limonite also,

hoek fragmwnts mﬂ of fine conglomervatic and breceiatic
material are present in the basal paxt of the lower sandstons menbor of
section Ay, The size of these rock fragments i greater than 0,4 mm, and
less than 1.0 mu. diameter, In two specimens they compose B per cent of
the roek. The origin of these is sedimert clder than the Reagen sande
stone. Where these are located and from vhence they come is unknom. It
ie safe 0 suppose that they weve derived fyom the materiel composing
tio igneous core of the mountains oy highlands which served as a partisl
souree of the Reagmn iteelf. Lator uplift and consequent erosion earried
those away and ubtilized their fragwnts in the bulldinz of the Rsesan
sandetono. Co ile Taylor in his bulletin on the Granites of Oklshomn,
fasued by the Oklshoma Ceolesical Swrvey, mentions same pre~ieassn sedi-
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mentary quartzite,the lMeers guartzite and sandstone older than the

graniteo and gadbbro which now ecanpose the corve of the Wishits nmouwnteins.
Probably the Meers guartzite wae the matorial frem which these rock
fragments were devrived.

The smmdstones ol the upgper avenageous pheso contain the some
series of minerals with 2 muber of calesweous end cherty stringers.

quartzitic Phaso

The part of the Reagan esandstone at the bobtbom is a hard, vesist-
ant, scarp~Toming gquartzite in certain localities. Generally e brown-
fish red in color and wery fine greined. Delow 1t ie either o conglo=
meyate, arikose sand or the underlylng pre-heasan rocks, This quartzibe
ubﬂWmmmmetﬂmkotthMtam. Here
the quardzite fomas a low escarpment at the base of the main Reagan oS-
ecarpment, Plate IV-i, shows the nature of this quartziie in the cuterop.
In thickmess this mambor varies fvom 2,5 feet %o 30.0 feeh in thickness.
The component perts are Ol mu. 0 5 mme in dameter, w:d are composed of
quartz, feldspar and fragnentes of porphyry. The quawrtz is rounded and
sane of it shows secondary enlargsmont. HNascroscopleally it is classy.
Under the microsoope some of it is clear smd sonwe drusy. Bubble inclue
sions are abundent, Som grains aye {rosted, othews twinned. The roek
fragments are angnlar and vary in size from 0.3 mme 50 24,0 mne In the
lower and upper pheses of this quertzite we have glsuconite and feldspar,
the Iatter being bubt little weatiered. The glauconite is highly albeved.
guartzite is normally foxmed under two sots of conditioms; first, by
metanorphise of the sondetone thru heat and pressure; secoand, by canone
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tation of the grains by quartz. The lotier method is most plausible in

this case since we find that the coment used by nature in indurating
ghis vock is cuartz. The agent cavryins out the eementagion was without
doubt water containing siliea,

This quartzite oceurs olso in the Hast and Uest Dimbeved Hills
seetions of the Avbuckle mountains, Tho character of the stratum is the
same a8 that deseribed fram the Wishita mountain sectiom. In the West
Pirbered Hills sestion the quartzite marely exceods 6 feed in thickness.
In the recion east of the Washita no quarbzite is known $O OoGuTse

Shaly Phase

The shale styeta of the Reagen sandstope is very disappointing fo¥
it is very soft, weathers easily and sinee it occurs in a vallgy frvesh
specirmens ars almost impossible to obtain. The writer was not able %o
pweare a single fresh specimen of this shale, thevefome, the petro-
praphic character is unimowme In the wpper part of the celecaveous section
mtum&t&thin,mer-liﬁa-hadaata&lewhmhmasparungwnps‘
betwean the heavy, caleareous beds of avenaceous limestonos This shale
merbor in the lower middle pert is peveistant theuout the novthoma pard
of the Vichits mountains and around the West Timbered hills section. In
%Mdﬁemmtmmuueﬁhﬁrabaemormmdw
MQ“omm,mmmmﬂitmmdmhamww
vium and 49 now covered with a dense cwowth of Wesolation.

These shales indieate a change in the sedinentary ocﬁutiozm of the
borders of the Roacem seas, Vhere sandstone is the undeylying styvata the
mmmﬂ.ﬂﬂlmmmuwormsb&lm If limo=-
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stone is the mderlyins foumticn then there was a movked shallowing of

tho seas, In the upper caleareous Reagan we have saw fouwrteen hishly
calcaroous beds separated by as many avcillaceons members. In upper
Reagen time thore is positive proof of comsidemmble oscillationm of the
shoreline of the Heagon seas, This osclllation may have been @ %0 the
beginning tremors of the Applachisn vevelution or it may bhave beon due to
some logal adjustment of farces affecting only this nortlion of the lNovth
Ancricen contineat, Howsver, tho fomer seems the move logioal dodnotion
singe we have, Gurin: the Ordoeieian period, a roneral advence of the sea

over tho continont of Horth America.
Ivon Oxide

These deposits are well distributed thruout the Reagan sandstone. In
the basal members of the formation the ascewmilation is markedly sreater
then in the uppor. In the Wichita mountains on the novtheast {lenmk at
seotion A and B we have an acoumulation of iron oxide in the fom of hema=-
tite that is comsercially valuable, It had, for a long period of time,
been worked by the natives of the neighborhood as a source of pignent for
eheap paint manuiactured for thoir oom use. At the present time & mining
company is mining the ore by the strip methods It has been estimated by
one of theisr eng!mm that there are 500,000 tone of the ore imodiataly
available. From whenge camp this hematite? Under the microscope we iind
that a great deal of 1t ie colitie in nature. This suzrests an aceunm~
lation of the ore along a coast line. Porhaps it we the accumliation of
tho iron soeretions {rom sane orpRniem. OF was it a chemienl precipitate?
Mpe, Shood of the Sehool of Chesdstry is strongly inelined to beliove that

oolites ave chamical pmweipitates. The writer is ineclinod to believe that
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this partionlar secumilation of hematite ia diaa 0 round wotoy concan-
tration, However, the writer does not rule out the othey possible causes,
Under the conditions pwesent, the sround water theory seems to he the

most plsesible. When the extont and oxsct naturve of the deposis is Jmown

it will be possible to deduce more corveet conclusions ro@r&mg its penesis,
To date, not even tlw core dydill hes been employed to Jdetemmine the ox=

- tent of the ove body. It is imtevestins to note that the basal Reagen
wherever exposed along the north side of the Wichite mounteins,contai ns

a hirh content of hematitos

Glauconite

Glauwconite is one of the most copmon of the opague minerals found
within the Reagen sandstoms. It is distributed thru the entire for-
mation and its concentration is siishtly creater in the middle membors.
The cheracter of the glauconite is always the same, being highly ve-
placed by caleito and occasionally aliteved $o leucoxens., Its charaeher-
istic syeen color imparts a greenish hwe or & dark cyoen color to the
rocie in which it occurs. It is ofhen concentrated in bands irparting
a grephic character to the sandstone layers. This anamoly uevally oc-
ocurs just below a layer of coarser material. GSee Plate Vii-A. The
sizos of the glauconite srains vary {rvom submicroseopic to0 larse crains
1.5 mne in diametey and scmeitimes compose as wuch as 60 per cent of the
specimen oxmincds

THo presence of leucoxene bespeaks the presence of ilmenite assoe-
 fated with the srains of glauconite before alteration begam. The caleite

occurs both as primary and secondery minerel. Where it is secondery,
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ground water has had s larpe part in its formation. Where 1t is orimayy

the theory of Murray and Renswd offers the best explanation of its pro-
BONCOe

Claneonite is a hydrated silicate of potassivwm and ferrie iron.
* Chemical analyses vary from samplo to sample. It is being formed at the
present time moar the mud line off continembal shores. It ocours as
granules within rocks of all ages fran Combvian to the most recent and
within present arable soils. See L. Cayoux, Annales Soc. zool. du Nord,
Vol. 34, 1905, p. 146 for Mull deseription of this condltion.

mmmummummanembmwmmmm
Q%EMQWW@WM&MW&M- The
Challanger Reports pive ite location a8 being most abundsnt in the sea,
" just beyoud the limits of wave and eurrent actiom or,in obher words,
vhere fine muddy particles commence to make up o comsiderable portion
of the deposits.” It is developed prineipally in the intewiow of shells
end the mode of formation 15 obseuve. liurrey and Remard arsue that after
death of the organism the shell becanes f4lled with fine mad, upon which,
in the presence of the sulphates of sea water, the orsuic mabtiter of the
organism may aebe The iron of the rmd is reduced to sulphide, which
aftervard oxidizes to fervic hydroxide, the almmis bein: ramoved at the
seme $ime in solution, and eolloidel silica set free. The Intter, acbing
upon the hydvroxide, in the presence of potessium salse derived Cfrom ade
Jacent minorels, finelly produces glauconite. This thoory is supported
by cbservation that glasuconitic shells are alwmys associated with the
detritus of terricemous rogks which contein orthoclase, muscovite, and
otlor minevals from which potassium con be obteined. This explanation
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of ths fommsiion of glauconite is suffielent for most of the glauconite

found in sodiments dut sane glaucanite is obviously not formed in this
NAMMST.

L. Cayoux, in Mam, Soc. geol. au Tord, Vole 4, phe 8, 1807, Dpe
163-184 has shown that in ceriain instances glanconite was formed sube
sequont to the consolidstion of its rocky matrix, Ue adalts that lon-
conite ean be formed in the mammer deseribed sbove, irvom ovrgeanisms, bub
insdets that 1t may bo formed in quite another memner, He does not ine
dleate the nature of this mode of formation. He motes thet ferric
hydro=ide and pyrite ave fomed dwring the decomposition of slemconite
and this seems to substenitiele the contention of linrrey and Renard,

inother miner:l, celadonile, is regmrded by Dena end others as
heving the sane compositlon as glauconite, end being very difficult to
distinguish from glenconite hes mo doubb boem confused with glamconite
by the cesusl observer, This minersl is monoclinic, gonerslly non-
erystelline, yet having distinet dleavepe md regavded b Lecrolx ss
enalogous to the micess It oceurs as a decomposition product of awgite
in verious bussltic rocks. It ie greem in color, ecorthy in texture and
never grapuler as in clenconite. It is similer to some of the chloritie
minorels end identification should be ressrved wntil complete chemical
enelysls has boon obtained.

The final roactions in the fomations of glemconite, rogardless of
the genosis, ere the sane. Potassium and soluble sflica boing sbsorhod
by colloidal ferric hydroxide. In the ocean these mstowisls ave produced
by the action of decaying snimel matier upon ferruginoue eloys snd frog=
ments of potassiun besring silicate minsvels. In sedimentery deposibs
where the glaucomite is secondary, the eetion of percolating wateors upon



the hyamoxide would eeeount for its fomation. In izmeous mcks the
hydroxide is derived Ivem the suslta, or porhaps ollvins, percolobing
. wator ogaln pleyin: on mporient role.

Phe fommmtion of flenconite ond celedonile thus become, in the
words of Glaxvke, Dote of Ceochenistry, Us Se Ge S, Bull. Hoe 770, De
B2z, “tho vosulis of a sinsle procoss, Which is exactly cquivelent to

that in wvhich potassium compounds sve Loken up by clays.”

Limaestone Fhase

_ the 1imestons pheses of the Reogan smdstme ocour at the top of

the fomsiion. Here the limestone is slmost se hard tho not quite as
blus as thet of the overlying srbuckle limostone. Beginning et the base
of the Roagan the’fomtionis hs.ghly aranaccous but the nsarer the %op
15 resched the more calesveous 1t becomos. The calor of tho ¢dl camsous
phasos is 1light grey. It 1s compact and erystalline. The chief can=-
stituont is cdeite as fossils and as twinned orystels the lalter ocoupy=
ing veins ovidently having been brought in by ground waber. The caleite
is of ten cuhedral, greyin color cnd composes 80 per cent of ihe roek =md
in 1.0 mn, siz08.

Chlorite is present, oossleular crystale 0.2 mue long, camposing

6 por contaf the rock. Glauconite 1s present in as much o8 § por ceni
of the roek, in a hizhly sltered condition =nd in Oel 1. sizes. Ouarts
occurs in fincly dlsseminated graine with slusconite inclusions. Oceas
ionally a rock {regment 1s found which is subengnlor in shape ond =8
much s 1.5 mn. in sive. These fragments contain guartz, feldspar =nd

pyrite. Toseils ere very sbulant in the eslcaveous phasos. Somg zones
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MACROSCOPIC:

Gray in color, weathering to a brownlsh~blask.
Texture is fine., GOimes of greine less tham 1 mm,
liinerals present ares
l. Omarts:
as glassy rounded, smbangmler greins less then 1 mm,
in size,
2« Asovconite:
o8 a green, rounded end grammlar grains, dissemincied
in stlppled fashion thmoout the specimen.
3- Calellet
as {ragients of orgemic materisls, perhens hrachlspeds.(?)

Texture of the vock is fine.
Hinorals preceat sve:
l. ‘marbe:
a8 clear, rounded, frosted graine of 1 . size
composing 80 per cent of the rock. Same of the
grains are oncloced iIn a layer of iron oxide.
2, Gleuconite: .
o8 green, rounded grains of 0.2 mn, size composing
10 per cent of the rocke Often altering to celsite,
3« TFeldspor:
as grey, mgular and tebulaxr fraguents of 0.2 mue
silza, showing wory liittle alteration. ~
4. Chlorites
as stringers snd veinlete of opague or bwown eolor,
in 0.9 mu. sizos conposing sbout 4 por cent of the
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HACROSCOPIOH

Color greenish-black, weotheving o o dark grosaish grey.
Texture is mediwn to vory Tine, with sizes of prains between
0-01 mne Mm@ 0.9 mne
Minorals present avet
1. Omerbzs
a8 rounded, angler =nd subansuler graine.
. UGlomeoniies '
ag rounded irvepulor grains in sufTicient abund-
snes o zive odlor to the rooks.
Be Irvon oxlde stains prosent.

_mm;

Poxture end eolor of rock as described ebove,
linerale present ave:
1. Onerim
as cleavr, irreguler, twinued, drusy gradne of 1.0
mn. slze, composing B3 pew cont of the roclk. Some
of the groins arve encased in iron oxide.
2, Glouconita:
as sreen irvezulor grains of O.4 mi. size albering
to coleits, ond composin: ebout B0 per cent of the
rocks
B. Coleite:
uimmuwgmmamegdmm@mﬁhmm@,
mmminLOM.ﬂmgcmmﬂmsomerOf
the rook. Perheps sltered from aregouito
4., Teldsper: (%)
as mgnler fragnents of 0.3 v, gizoe

5. Rock Fraguenis:

nmmﬂofmmmauénmwmwﬁMWM¢d fine
au@ummsumdabOAmhﬁmamhmm§m
6 per cont of tho roeke




Color licht grey, weathoring to a derk srey.
Texture herd crystelline, thin bedded, ofi times leminated end
moy bo very frisble, Sizes of gruins less them 20 mm.
lfinerals prosent are:
1. Cadleite:
as smguder Craguents showling cleavege =nd sometimes -
twimninze. Derived {vom dlteration of aragonite. (?)
2. (lauconite:
in thin bonds parallel %o the bodding plancs.
Atering o Calclta.
S, Celoite:
in the Torm of Tragaents of itrilobives. Glabolla
caphalon =nd genial spine poriions very shundsnt.

MICRUSCOPIC:

Texture of the scction 1s gramular,
Minersls present ero:
1. Glauconite:
28 groen colored irregulor grains of 02 mie size |
eomposing 3 per cent of the rocks \!
Ze Calelite: [
as olear irvegulay twimed rogments altored from
arsgonite end In 2.0 o, slzes, composing 85 per
cent of the bock.
Te (METiz:
a8 clear groy somotimes drusy grains of 1.0 mu, size
comprising 15 per cent ol the vocke
4, OChlorite:
um aciculeyr fyegments of 1.0 mm. slze com=
oeing 2 per cent of the roeks.
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HACROSCOPIO

Rock is greenlsh grey, weathering to dark groy upon exposure. The
texture 1s Cine, very campact ond with laminated bemds of
erossehedded smmdstono, Mopple marks are occasionally obe
sorved.

Minersle present are!

1. Quertzs
as rounded snd irremilar grains,
2. Glaumconite:
as irresulsr bands ond disseminnted greins.

HMICROSCOPICS

fexture is Tine ond compect with a mottlad colorvetion.
Iinerals piosent are:
1. Clanconite:
. as groen, slitered, rounded greins 0.2 rm. in size
:nd composing 10 per cent of the rock,
Be Pyl‘i‘baz
dlterins to limonite, ae opaoue, rounded grains
0ol mn, in size composing 1 per ceant of the rock,
8, (martz:
cleor, rounded grains O.1 mn, in size with round
and sguare inclusions, composing S0 or more pex
cont of the rock.

4, Chlovito:(2)
as browmish hued, sclcular crystels ond stringors

0.2 mu, in size camposing & por cont of the rocke.




i
Sumnery and Conclusions

ummarmnalbasiabym-. E. Op Ulrich of the
United Statos Geological Survey, the Neogrn smndstone is Upper Cambrian
end as indicoted by the Crsgmental character of ils composition, it is '
of clastic sodimentary origin. _

The sources of the materisl composing the Resssn ssmdsipne were,
first; the underlying, older, ignecus rocks; second, sedimentary mater-
ial occuring os mantle rock on the old Pre~(ambrian surfoce; third, the
Moers quartzite on the north flank of the Vachita lMounteins; Pourth,
galeoroous preeipitates from the Upper Cumbrien sess snd fifth, calear-
eous slgal semuons or possibly basterisl sccretions such as Bactorium

The first and socond source mentioned seem the most plamsible ori-
ginsl sources of this elestie materiasl. To these were added the mater-
ials from the vemsining sources as Uppor Cembrien timo progressed. In
as much as the coarse clastics grade upwerd throush argillsaceous into
calearecus phases, ﬁ: pecms veesomable to suppose that the Reagan send-
étone was 1nid dom in sm advencing ses.

The surface upon which the Reagsm was deposited was a pencplain
whose dissection continued on into Pesgen time. The monadnocks snd
topographic highs of this surface produced = irvegulsr contact with
the overlying fo mations, thus meking the basal conglonerste variaile
4n thiclkness. The maximum thickness is on the porih side of the Vichita

mountains, Vhere the projections from the old peneplainsd surface ove




hisher them the thicknoss of the Teegmn deposits, the Reagan ssndstone
is ahoomts

In the oastern aroa of the Reegmm outercps the cdleoreous phasce
gre entirely sbsent ond the erenaceous phase more prominent. This seems
¢0 indiecste either a shallower sca ani a nearcy const line or a pro-
gression of the sea to the eastwards Conssquenily, e calcoroous phase
is best developed in the Vichita mountain region. [he awoll, rounded
and frosted charscter of the clestie materiel in the Lover and Iiddle
portions of the Reepen indicate that the material sulfered condiderable
displocemont and trensportation on the part of stresmms and waves, the
lottor, povheps, being the more camnon process. Cum 0f the matoriel
méy be mentlo rock reworied.

The conglomerate found 80 feeot above the base of the fommation et
Stotion C in sec. 26, Te 6 M.y Na 14 VU, indicates that there may have
beea periods of heevy procipitation which produced lorce scecumilations
of debris at the mouth of streasms or that there may have been pariods
of great storms whose excessive weve actlon produced sccumilations of
boulders alon: the coost,

If the glemconite is of the smme origin es that in New Jersey, its
wide distribution indicates thot much of the matericl was laid dowm in
ghallow, neer shove deposits end perheps alony a sinking land massce

The famat.tm revesls o distinet seavcity of femna and {lora bud
of the life typos which Ao e:d.ét, the trilobites and brachispods are

mest NWNoTouS.
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mMnﬁuo&Wsmmepmgmasofmeelmo
ficotion of the rocks of the Arbueklo and VWichita mountainss

Taff*s Correlation, 1903,

Dovonisn:

foodTord Cherd.

Bois 4' Are limestone.

Haragon merle
Silurian:

Hunton limesione.

Mm ghale.
Ordovicians

Viola limestono.

Stigpson fomation,
Cambrian~Ordovician:
Cambrion:

Reapan sandstons.
Pro=Canbriang

Porphyryr{Colbert)

Gremite {Tishomingm)

UsSe3eSe Correlation, June, 1925,

Upper Ordovician:
Sylvem shale (Richmemd fossils)

Middle Ordovicien:
Tiola limestone,

Lover Ordovielion:
Simpoon {Tormation,
Upper most Arbuckie limestane.

Uppey Cambriam:
Reagen sandstone.

Pre~(ombrian:
Colbert Porphyay.
Tishoningo greni te.




Viola Groups :
Tornvsle linestone
Reiny Mountein limestone

Simpson Group: :
Bramide fomation (Cosrse sendstons ol the base)

Criner formetion (Upper ss. of Devis=Avdmore road section)
Melish Tovmation (Soft sendstone ot the base)

Tulip Creck formation. (Wilcox sendstons at the base)
Falls Creck formotion. (Bowcen sendstone et the base)
Nebo formation {20-100 ft. sendstone at the base)

Joine Pormetion (Conglomerate at the base)

UPPER CANADIAN:

West Springe Creek fommation. {Upper shely limestone beds)
Aldon limestons (Cerstopin bods)

MIDDLE & LOVER CAllADIAN:

Arbueide Group:
Cood. Creek limostone (Oolitos near the top)

Wolf Creck dolamite. (?)
HoKenzie Hill linestono.
. Chepmen's Rench dolomite,
Simal Mountein limestone.
Foyor ltarble.
Fte S111 limestons, {Spomse beds)

CAMBRIAN:
Timbered Hills Group:
Homey Cveck fommstion (Ptychespls zone ab the top)

Cep VMountein sendstons
Reagen sendstonc.

PRE~CAUBRIAN:
Grenites end porphyries.

 (afver Decko¥ ond Ulrdich)
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