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|l ntroducti on

This road guide was developed for use by
regi on, and s tNwdeent snuonrfe rgeucsl oggeyo.l ogi ¢ ter ms ar
| ocated enl.pagdglehsesded0 t erms are iarmlicitziked taet f

o)
n

State Highway Beégi(mAR in Little Rock and e

kil ometers) to the Okl ahoma State Line, 1.2 m
Hackett it i's designated anr dAs&kasnsaortScems c C
Arkansas' five physiographic provinces e XpPos
geol ogically compl ex. Al s o, you wi || be intr

copaloducing regions.

Physiographic Provinces

(Refer to Map 1)

Arkansas can be divided into five major p
Ozark Plateaus, Arkansas River Vall ey, Ouachi
Mi ssi ssippi River Al |l uvi alanRlsaiamp.es , Eaclr irealgirac
wi de range of geological features.

Ozark PlBheaOsark Pl ateaus afl ¢ isoegdmpnoesnetda rnye
roclkismdst one, dol ost onlegr fsammdisri gkremehsiagiha lae e aasn
byleeply eroded stream and river valleys. Sp
exposed at the surface range in age from Or
( my to Pennsyl vaniSaene paapgper 03x i€noarti enldye S3Gz30 ¢ noyg
ansas RiWVhkeae Wallll ey, |l ocated souimbsof th
ion of the Ouachita Mountains. The roc
0 323 mya) .-beddhed omcepkbbwedrzdad albimpr essi
ngefficarces from the south during the foc
Pennsyl vanian ti me. These stresssdsdiscausc
(@nt i canidn edss@gwsadysn c)l Tenresi on al forcetsagaxironfgethntpe |
caused f aaarnjdoriensttsy devel op which | ed to bl ock
downward toward the sout h. The | andscape off
topmedntains, including the highest el evation

The complex depositional hi story of the sa
changes caused by the devel opment ofr maatei ®uac
of natur al gcacsd érpeosseirtvso.i r sHyadnrdocar bon expl or at i
the Arkoma Basi n, a detailed description of
Appendi x, p . 6 A) .

Ouachita MObhet ®uashoutals @affr et he Arkansas Ri
sedi mentary rocks wer-cde edpeepnoisnigt emdariinnean r @atyih
ancestral North American continent. Some of
whil e others weepceapobated Bprt @i mMgeovacgliulei tsea
chert, and minor amounts of | imestone of this
to Pennsylvanian-buza99dimya)f.or cMsuyntagipd i ed over
theselof the Pennsylvanian period, resul ted i

)
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t
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see the results today as spectacular vistas o

We s t Gul f C-oTahset aCo aPsltaailn Pl ain is south and
The noenrmwesetti onragesd Qr6e6t atcoeolud5 mya) sedi men
gr avelc,l,afyaenydc,h | immgdt o mene(st one, and chal k. T

region is compgedd (66 Ter t2i. &r yny a) sedi ment s.
foll owi aglt tasnand,l ay wrcoHldligmatdteposdt sof some of
commerucalailt yj and scal e. The region offers br.

Mi ssi ssippi Ri ~Tehre Aelaieusveiraplh yRsliaoignr aphi c regi
the Mississippl River Al |l uvi adgdd ayfia. ttwhmpcrhe sceon
gravel, sand, si |ldte,pocsliatye d asnidl tl)o.e s sT h(ea twoi pnodg r a
fl-layi ng and offers unrestricted views of agric

For more information about dA\a ktam:s avwww.pdheyoslic
gov/ education/ physio_regions. htm

Ozark Plateaus

Mississippi River
Alluvial Plain

Ouachita Mountains

West Gulf
Coastal Plain

Map 1. Physiographi cARLrOo viisn cdeasr ko fp iArkk,a nbslausse d
towns along route. (Source: Arkansas

Geol ogic Ti me

A geologic road trip requires travel in f
space and in one more di mensi on: ti me. Geol
measuring it in a vastly expandedtmamenerpanke



hundreds of millions of years. The figeol ogi ¢

years since James Hutton, a Scottish physicia
that fAwe find no vestigne eonfd.ad begi nni ng, no p
The relative time scale was developed by
mapping and the collection and analysis of f
formed a basis for pl acing sedi menkRoarr ye xraontpkls
sedi mentary rock | ayer at the bottom of a se
above it. A great advance took place after 1
radioactive miner al sn. t hTeh emirnaedriaol asc tsipvoen tea neenoeuns
rate into more stable el ements. Therefore,
| aboratory analysi s, an age since the mineral
applied atto vtehet irnee scale (see below) to refine

Geol ogic Ti me Scal e

(United States Geological Survey,
ERA PERIOD AGE
(Est. million years before
present)
CENOZOIC Quaternary Presenti 2.58
Tertiary 2.581 66.0
MESOZOIC Cretaceous 66.01 145.0
Jurassic 145.01 201.3
Triassic 201.3i 251.9
PALEOZOIC Permian 251.91 298.9
Pennsylvanian 298.91 323.2
Mississippian 323.21 358.9
Devonian 358.91 419.2
Silurian 419.2i 443.8
Ordovician 443.81 485.4
Cambrian 485.41 541.0
PROTEROZOIC 541.01 2500
ARCHEAN -HADEAN 25001 4600



Roclkorma)i Emscsount erldd al ong AR
(Listed in order (Mcétmryoamudgesteviceedl 2066Y, ) a

Savanna F@OIrPsaReinonnsyl vani an Period, Desmoinesi a
The Formation 1 sgrpayedomalnea,nt-grydydhatrktncn e,
fi-oeai ned sandstone. Al so, t he Savanna may c
invertebrat e fsdhsadillow irrradriicnaeteand coast al swamp
Savanna is up to 1600 feet (4 meters) thick
not present i n Arkansas. The Formatlon caps

i nucdi ng Mount Magazi ne.

Mc Al est er (FHoPrfmBagtninosny |l vani an Period, Desmoinesi

From its base wupward the Formation -consi s
bedded samcdbsuttomkbe mnhndeabl e Lower rHmaattisohno rbnas eC.
is the first coal seam stratigraphically ab
somewhat confusing nomencl atur e. The Upper Ha
Lower Hartshorne Coal by ds ée-hheddé¢d hsandetdorneet
thickness of the Formation ranges from appr oKX
meters) . The depositional environmeelptlaaf nt he
of a |l arge ronmegr2805tem. (32nes

Hartshorne Sandgt tBerdnsFplrwmani am Peri od, De s mi
The Hartshorne i s t ypiayalmayr pptddbeddewd s oo |
ma s shievded ed, -gmea d h a th, and -gyamevehlda ta( nf ¢r s tadbd ee.) sl t

commonl! yf aar merd ger e aoprpoeadk nmoofu nftlaatns ( Mt . Nebo,
etc.) in the Southern Arkoma Fold Belt (south
Map 2, p-st#h)e.am Ralaenm erles parneds ednetp oisni trsunmaer ous |
ranges from 10 feet (3 meters) to 300 feet (9

According to one interpretation, the Harts
del t ai c. This model propopeibmatohata tt me geawe st
fl owing meandering river in a belt about 20 n
during Middle Pennsylvanian ti me. An alterna
in a delta frontt awiyt hc maummeerlosu s( Slumnseesranb,bu 2005,
could be the Mississippi River Delta.

At oka Fo(rlmRa) onPennsyl vani an Period, Atokan Se
The Atoka consi srtisc hofs atnadns ttoon eg raanyd, gsfialyt t o

10 area the Atoka has been subdivided into |I|c
across the region. The | ower md ds turpupcetru ruanliltys
The middle unit i st Wrobri dhigtmewhhyi chandy ssthallcea ur a
more easily defor med. The estimated tot al t
meter s) in the Ouachiitzaox;t alh o vaenwde ru,n fcaounhpt leedt es th
not available for measurement.

Thi cknefsasccdemmges i ndi caner i@aoinsthii rfaemtgdriaonmfl a
depositional environment in the southean par:t
bat hnyaarlionreo g(e ni c) fsoertetdienegp i n the south (refer



contains thin discontinuous coal seams deposi
Continent al Foreland and Sout hehraalwAavieo ma oF adle @
water sedimentation occurs Theas t(tAifebwelntzc, a t2i 000n8
10)

Johns Vall ey S(laRjev) (FRemmsylomani an Peri od, Mc

The For mati on consi st+sclal egriagt erobeldldaedk ,v
i ntervabkaok -bgrooawgnr asyi Istayn dtsutrobniedi t eThe Johns Val
have been structurally-Mdssiiskseppi dm TihrebiRle ntn
(refer to Map o) atbhuenrdeandr erzanes< rocks and b
and chert) empl aced by submarine sl vamgpeidng o0
continepbaltsbeéefl to the north of the Ouachit
Thesatiear(exotic) rock masses are known as ol
accumul ations (olistostromes) of these chaoti
Val | ey. Accurate thickness measur emeaerttys c¢ aAmr
estimated thickness is 1,500 feet (460 m).
Jackfork Sands{o®@phnBgt maniam Peri od, Morrow

The JackfpboKk tbiedadkeldlt, o f c-gneeaseed, br ogumay t an,
siliseondst one owantzaoinneisngofmilmr own silty sandst
These sedi ments werwatceepomsartierde isnetd i dgep T
sequences, submarine |l andslide sedi mentary st
S 0me | ocat inoonrst.hern exposures ( Maumel | e Chao
PennsyiMvami asi ppian Turbidite Sandstone Belt)
sandstonel ¢endeult @acbar as distorted masses (o0
The Formation is between 3500 feet (1070 met
considered to have been structurally competen
Stanl ey Shal(eMs/) Kdwi matiisssn ppi an Peri od)

The Formation conwwiidths i oft edydbrald sgrdy st @ n
Hot Springs Sandstone Member, which may be as
Springs area, i's at the base of the Formati o
Formati ons -wantcelru dteu ndeenetips t € n e wd ir o cskush)mad @ maes iftas
systems oypgktaiedbdeps (Hatcher, 198BEntpillat es
present in the | ower portion of the Stanl ey,
parts of thee Fohimakness of the Stanley ranges
3048 meters).

To | earn Aok @ngsedadatgy and str aftawmdpdli e whe
in the ysawmtean Gewhbgbad Mhpathft Arkawwwsgeol og
ark_state_map s/ gaenodl oigti c omip&tnri atni_gd capuhmecn t Su m
Arkamsashttp:// www. geol ogy.ar.gov/info_circul



Period Formations

QUATERNARY Alluvium and terrace

Savanna

McAlester

Hartshorne

PENNSYLVANIAN

Johns Valley

Jackfork

CARBONIFEROUS

Stanley

MISSISSIPPIAN

Figure 1. Generalized Stratigraphic Co
EncounteredO&t iomgl & Rpattern represents Kknc
No relative thickness is implied. (Sour



Map 2. Major StructurdinskRegisthmswsofl oStawdypynAre

Ter mi nolMgy MNMiroosn Asibpmiza,{,20I10B) =
ary, Q = Quaternary. Data for map



Overview of Major Structural Regions be
h

t
and t e sBriessi ppian Core of the Ouachit

Ar bzeen 2008, Pl ate 1, "Major Structur al Pr
Not e: Listed in order from north to south.
in earlier reports and maps authored by Hal ey

Continent al FoBak alnhjli:s( Aarpkpornoamii ImeaktiEeld@dme3 G r )
wi de weesdtsrti ki ng Redipp,ngPdnngseygteddyns amdst one anoc
broken bynonrummeelr dfaasu Idtosv.nt hr o wino wfaa)ul |l ar eb | gpecrkesr a(l |
the soutdrsfemiudBes@afmslet fng was act i ytehidcukreirn gd espeod:
accumutlhactilebded ayil b scombi nati onnepbbi viaomnalk i engi
(strebamsneslwamge!| $ @b ma)rhiampe olaned numerad wy atlr @S
in theSeegmbo. pros-pwedki hgi mgpddataas i msdiiacualttes t h
are related toCamlempiean f (aRg tdeds@mussmamaicde)s The Regi C
i s bounded on the nordanm &nyd tchne tMud bseautyh Foaw | ttl
Fold Belt. The Basin in Arkansas and Okl aho
regions in North Ameri ca.

Southern Arkoma Fol dTBest BéEIATt kbmasBhet wgen
Forel andRoarsd Ctrreeek Thrust Faul t System. The
miles (16 kilometers) in the east to-w&tmil e:c
strikingswamc¢/diichmee es hrTihset hfyaulotcsa.r bord argaepsgabkn
production fields are formed by <combinations

sedi mentary rock type (sandstone, siltstone,
bar,. Tehtec .r7fock type and btoedrymisnheadp eb ya rteh ef eartiugie
envir osnurcehnsttseam channel, swamp, héeetdpav@atteirdal

submarine fan.
Front al OQuachita ThrustThingd &ppdenBid hed t(d€IRD v

kil onneitdeergBes bt e k- mésst . Rocks in this Region ar
At oka)watdeerept urbi dite sandsbghaei eadae pssh.al eTheg p
bet ween the Ross Creek Thrust Fault System on
t he sout h. The Region contains two | arge sy
eastern and centrali nparhte, waersd erime aBleack ap@nmrlo:
kil ometers) north of Mena.
Pennsyl-Miasnsiiasnsi ppi an TurbiditeTIlBiandetishe B
striking Belt of turbidite sandstone and shal
wi de. The Belt is composed of the following
and Atoka. T le € troeadl caknsg @@ fs ptl kiys numer ocusdif man tur e
submarine sl umping and sl i di nogfc weha tcihc rsedil mes
structurTehe Bel t al so comndalienst thruingdtr efda u lotf s ,s m
ha¢fabemsndl itkegpefeaul ted anticlines.
Structur al and Stratigraphic Geology o
The Arkoma ils peri mhersaelvefrar el and basins (
Fold Belt. These basins are excellent e X amg
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foreland basin is defined as "an el ongate reg
cemtiah crust between a contractual orogenic
l es, 1966, p. 105) . Ot her rel ated basins i
rth in Texas, and Bl ack Warer iPcBsi weMies §iog gniej
e collision of the North American ancestr al
ndwatnei catpolna tce s ) . The Arkoma and rel ated ba
SSi ssippi-a47 Pemy apd attiBbiemdeevel opment in the
rio8073myga) (Suneson, 2012, p. 39).
The Arkoma Basin extends from the Mississ|
ut heastern Okl ahoma whe-agedtroskaye®kbhpphbda
e surface area of exposure i s approximately
e maxi mum di mensions of the bwesdtn anmdce BAD m
02 ki | onseotuetrhs.) nfohret hnorhdheAnk dmanBasiynoifn A
|l berry Fault Zone which separates the Basin
e Ozar k Pl ateaus) . The Mul ber r-we sRtaruil Ki ngo n
er | alpmintm @gsecout h rnudwmak hf are present i n Pennsy
d ol der strata. dMaomwitcholhtat et erustiscsegi sphays
the Arkoma is the Ross Creek Thrust Fault
koma oins iltesteastern end becauseand Quatermrmgear
ed (66 mya to present) sedi ments of t he Mi
unded by the Reelfoot Rift, the western edg
For additional geol ogi cal characteristics
koma Basin, see Appendi x.
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Road Gui des

Road Giwiiddeel e Rock to Lake Maumell e
(Refer to Map 3)

Al t houh® A&Rfi cially st3ar)t sa o teavd thtl eoncesktsa itee | 3
rr journey at Ottenhei mer Plaza in Julius B
ea of downtown Little Rock.

Benard de | a Harpe, a French explorer, dis
stream on trhel nArlk7azn2s.as IRi vies the high bl uff
named ALe Rocher Francaiso (The French Ro
ckfork Sandstone, as an edge of ABig Rock |
5 midl eksi | omet er s) downriver from the bl uff
t al

u h

tl ement near a sm |l er outcrop of Jackfork
|l d be forded at this | ocationHanpehobtseanday
be a good | anding place and it became kno\y
e settlement and | ater the town became know
A portion of AThe Little Rockod may stildl |
nction Bridge. The Bridge was built betwee
ttle Rock with a railroad. Tadl eoportuoni a



outcrop, and the remainder has been incorpora
Bridge and the Rock is webPetixtpl Roalead amd St ur

After viewing fATheghltit(tweestRo cfkrooom ttuhren Ri v e
onto President Clinton Avenue. At Cumberl and
Mar ket, twurn right onto La Harpe Boul ev-ard (t
10 designatied) .has been add

La Harpe Boulevard cont ianluleussa nwes r afc edls s i n

Arkansas River. Farther west, the road cross
Rock's Union Station. After crossing the bri
wesitort hwe st al ong the clolnutvaicum baentdweteenr rQaucaet ed e
progress farther west, note that the | andscap
hills are composed of rocks of the Jackfork F
|l eft (wegna)k,esCanttruerinl t o the north for approx
swings west going uphill. You wi || be passin
the top of the hill. Cantrell Road Etonhéersuet
430430) I nt erlcOh'asngreaut eAR i es on the Jackfork
nort Hwextdhrngst faul t s

Af t er pas4s3i0On gl nttheer clhange, turn right onto F
stoplight.

The Rosaddoéowmaii | | to the Two Rivers Park Br
of the excellent exposure of the Jackfork For
you to the pedestrian bridge. AboutmeHdlef way
Pinnacles to the west. This vantage point w
preview of what is coming as you travel west.

Return to Cantrel]l Road and turn right (we

St one and Mc Far | aadosiintieornparlet ed v itrhoen md n t

Formation, exposed for approxi-madteliyodtre mi &% sl
outer sl ope of a s wshendarmeme fdeenf oirmawhionh featft tu
1981, p. 13 heskcawuntdhiomg ,t « he deformation is
processes: (1) slumping of sedi memest dofwst iang
sever abloufnaeldt masses, ( 3) mul tiplbachpé@ddsgof
additional faulting (Stone, ly@byepnslaye pNeae
along fault planes and fractures.

On its westwé@rgaraule) shAhRuineratds ngashrust
the upper Jacketeekaln®dnrds tnoenaer.l vy -fhhoan e ofmda wallt, s b
repetition of the stratigraphic sequence. T
PennsyIMy asmiiasi ppian Turbidite Sandstone Bel't
The pcloenx structures present in this area are
processes as | i stoaad habevestr dbhturealsttrend (t
extends aplp8mok2%atf elmet er s) f rodn Tehret | Quayt ea vnear
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Road GBi deip to Pinnacle Mountain Stat
(Refer to Map 3)

Turn right onto State Highway 300 and trayv
onto Pinnacle Valley Road and go another 1.7
of f for tMoamnRianmacd/liesi tor Center which is anot

The Maumell e -Phapac | Ris|l (£onextend to the w

kil ometers) along the south bank of the Maume
(8 meters) above sea |l evel, and the Mawumell e
di pping, repeated wunits of the Jackfork Sands

FiguMaumtel | e Pinnacl es

Pinnacle Mountain is a unique&ldipmpiegtuBal g
klippe is defined as an erosional remnant of
underlying rock by a thrust frmuby.a mbet lbyasiko
thrust faul't in the Jackfork Formati on. The
fawlrt angldreowgpmte to the surface by deep erosio
slickdssirdiecshed aocds)raoegedoagauedtawi tdh ckheé e wh
Al s o, guartz wveins <cont acionoikreg d ¢t ead rheytda wmdirea uns
(St one, 1 9T8hle, s ep.f eaQ)ures are typical of faul i
Mount ai nunidedswmr o he south aadedo(f2héasnyaby oc
terrace and alluvial sediments deposited by t

The mountains to the east of Pinnacl e Mout
"pinthadc&leé hilklpigpmahree halghest of these peaks is
sea | evel

12



I

FiguPenBacl e Mouai n

There are several trails in the area i nc!
Mountain for those of you tmlatk emjoayndhi kiYog a
pamphl et titl d AThe Geol oagti ct hSet oViysiotfor Pisn nC
Geol ogic Storyo, prepared by the Arkansas Ge
informative and enjoyabl e.

Ret urnl®oa®mdidt i nue west toward Lake Maumel |

Road GuLakKe Maumell e to Wi lliams Junct
(Refer to Map 3)

Bet ween west Little Rock and Lake-abadmel |
Lower Pennsyl vani an) Jackforkarmrdstmane onarfd u:
xposed between t hQi tPyanrtehgeiro nCarle etkhraunsdt Yf aul t s
he Jackfork i s br okseonutbhye armudmenrgo utsh rrucsrtt hfwaeusltt
mb r iccoampelde x of faulftrom athes sohhathwmstved o t he 1

Road cuts exfp06spdoaidegaARexcell ent opport
sodsedi ment and structur al def ormation of t he
PennsyIdMvasiasi ppiacnstTamédi Belte v Arbenz (refe
this region was referred to as the " Maumel |l e
F-2 , Pl ate 11) due to tsledipmeas ermna cfubmameée meu s
features.

13



nigur.e “
Sandstone olistoliths in th

e Jackfo

The geologic structure i nditphpiishtga P(@280 tihs) do
sandstone and shale wunits tweastr eanrde trherpuesat efdd
Evidence indicates that the overriding thrust
Orogeny (Middle to -22a%9empPannsylTha@&niJanc,kfdr % I
exotic bouldersbé¢ati =g bdalddnes)emnafst fomsesi IThe bou
have originawadern (aormsthian ¢ mtwa | shel f) deposi i
proposed that they were transportienddutcedt tséiirdi
down the slope Dbna, su®9&ayripe 2an. (S

Approximately 2 miles (3.4 kil ometers) wWe
Jolly Roger Marina) a | arge road cut exposes
of bl ack shale condgraayi segn(dbitigen all iIAtyhs df el iogih
thrust faults that display slickensides and r
amount s of | ead, zinc, copper, and silver n
mineralizationyicahusdygdbyt akeemal solutions rii
an orogenic episode, is responsiOnlleg 0o manhyes
kil ometers) west of the |l ast road cuywuwatrhenei.id
sandstone interbedded within black shale of t

shale on t
10 mRters)
nl et from L

A Cret-ageduisinkeo upr esent in the
ad cut approximately 700 feet (2
just east of a bridge over an i

OO0 "0 4T R =
—X DO T OO0

esence is i-ndcbased| byoamaectagtaining biotit
e tempenrdteli mate of Arksnsnansecalusgegs espeei
mposefdel adfs(parrtshocl ase and pl agiocl ase), f e
rromagnesian minerals (pyroxene and hornbl e
[
[

r
desmandt dhematite) kesSestiansiegd oot dbk ri dec
mates, they are often deeply eroded in Ark

From the di kleO lcorcoastsieosn ,t hAeR west ern end of
nort-heaestding thrust faults ar e tcrats stelde bjed matei
AR113. The southernmost faul't of this pair b
Johns Vall ey Shale. The Johns Vall ey, I i ke
originated el sewheras sa&rsd dtorwaav el esdi bansare xaet if @a nm
sedi ment s. The | ower Jackfork is intensely f

14



niancgk t hAubéenz, 2008, Pl atldd 4, aQ@QrosesSe¢edhtei a
|l e fiomataglpyr okx. 75 miles (1213 kuhoimeoer $p
ction where S9%9ptepoiHDgyghARWVWEed h(ARway parall
er anwedreedeagtthrust faults before react
ction, the road turns northwest and cCcr oss
er akdliyppnonrgt H ower At oka Formati on.

Q upguym—
®c —c 5O
S5 5<5S®

Road GWidekiams Junction to Perry
(Refer to Map 4)

&ohns Valley is brought into contact wit
approximately 1.5 miles (2.4 kil ometers
I An 1dOf axR¥ )AR According t o hfer b"emmozs,t tihnep oYr
nic boundary of the entire Ouachita Moun
ourche La Fave Syncline. Therefore, t h
nces of -aped BBaSMykt)aMNAmaeri can Coorrttihnent
he fault. South oWwatdeéar giacCEi@yc lHamdal Ime natrs
n
h
t

T

@OOQO® " TODC D

Th
|t
ct
t o
E

O MO S C

[
[ g in age from Late Cambrian to Middle P
ita faiccals)hy werandspgpattoemd nort hward duri
e PenmsOyl vmaynai )a nr, e s3ull5t i ng i n t
ne. The distance of tectonic trans
3 miles (70 to 150 kilometers), dep
The | ower Atoka Formafaod®adtps nrco
However some dip reversals areipnese
t hrust aults are present between the
of the hrust faults are interpreted to have
Cont i ng northward fr e9 1T0h ocrrndosusregs ttow oP emn
faults the | ower and middl e AtemkK ad sF &kri rhatmed
north of T@bt@benger ARthe valley of the Fourc
is crossed beforerenwteriaeg thewsowasofp®&ralle
Fave Syncl ne which exposes the middle Atoka.
the south and the Ross Creek Faul't on the nc
ext enfdiionny near At ok a, Okl ahoma to-Qulhéeéemnwvanry
northeast of Little Rock (Arbenz, 2008, Pl at e
Val l ey Fault and the Ross Creek is named the |
The Nahnhsy Shale underlies the Y City Faul
1980 meters). The ductility of the shale in
f the Fault. The unnamed faultsl| patall alpipre
| ates are interpreted to have moved south as

c S

v
t
gi
ac
La he foredeece
e

r—FNf—FAﬂO'cf—Pr—F‘—'

t bet
i

—_— o —

I
e
h

z of fers an interesting anal ysi s of
ng the followingdsaedquancengf Oeaehtta
contact waigtend vteurrybitdhitcek ,s eAdtionkeannt s posi
side of @r dovatsle Rfeas!| tCr eek Faul t) , (2) advancin
over tthhreusnas siofe AM mlkiamd | ysch sedi ment s, (3) t
becamender whiodt | i fted the south | imb of t he
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ContinU|nngrorrytvh|IfIreomthe hi ghway <c¢l i mbs P
ridge (elevation 736 feet, 224 meters). Appi
AR6 0 ntersectionigmedDLes(rRaer\reir@ﬁiﬂ,viléa,hII&n known as th
Breccia or Perry Mountain Breccia) crops out
hi ghly weathered igneous rock was wearlier re
(Cronei s, -15%30Q, p. 153

This exposure of itgmemaspamntckef ia thosgéat
breccias (reported by Cronei s) i ncluding: Ar
Branch Brecci a. Considering the | ocati-on of
trending, meoverfradl|lbase The intrucamonnae rhatsietdegse n e
on chemical anal yses. The carbonatite matri x
grains, and rxoeunnodbepdt htpoiytaemigigd @tpiatt 0 tsky, j t shal e,
and sandstone ( McCor miTche saen dr oktekast hweortter adcd&t9e8d7
met hods and deter mi ned-1t0d hmey alat(eE bGr eatnadc e/as £ 0

Mo

& 3 2 = Si doid K s '\. :'l‘ & 2 XD ,/7.*
Fi gureLdwer Atoka Formati omde Perosegd bet we

Drive asnixdhmef a omiéliel omet er) ankmthhaeande®empr
Mountain summi't parking area. WafF kbr dawrchiolsle

examination of thi s eraoscek bsee gmiemdfeu |ld fFd figct Idd) olm g
road.
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The gaoawtph ng | ower Atoka Formation, situate
Fave Syncline, i's wel |l e X p ostnd yfoaurr twhad kn e xyto ul
we-ekposed example ofsemukhygyech &dHepageiht icocmaap g
subgr aywalidkeyh s andrsitoomesi Intisctaone with zones (b
pl ant fragments that have been partially conv
car bonnactree)t icooms have been found. These sedi me
been deposifad portheametl, asulempri ne fan 1in
turbidite environment . Many unique se8di ment
interpretation suactiahiaskgreasdse,d a,tbiedrds, cigpmsyt ¢l ut e
beddbhontgmamksamace (Sbeael s1981, p. 37).

See Appendix for [
e

i onal i nformati on a
Retaonyour vehicl t

addit n
andABD/ntd nue driving north
Road GkRedey to OIl a

(Refer to Map 5)

At the base of Perry Mountain, yoa/ leht er
di ver geslOwittuhr nARMg | eft (west) t® pgamdli lnalest
to Morrilton calolssgfng@yQurad £ e@ragneald 4 aurod uimh e
Arkansas River.

Turn | et® amdA®ontinue driving west.

The Ross Creek Fault i's the northernmost
i mbricate thrusts that can be mapped fsotr app!
before merging with the North Ti Val l ey Faul't
of the Frontal OQuachita Fold Belt. The Sout he
north of the Ross Creek Fault (refer to Map 2

TravelingRWesandnl cAoking to the right (no
Mountain whidhppsnghesowrhdédrn | imb of -the RO
facesgarpmenvomposed of Hartshor ne °BSarntdis:t one A
324 tuhesnoboth approximately 2.2 miles (3.5 Kk
Rose Creek Mountain and a portion of Round M

Syncline. Round Mountain is capped abtyi ommands
Pet it Jean Moaucnitnagi né sc anroprmehn t is formed by
Pontoon Syncline. Peti AnJeacebtaene PBathiledi
SP82 #AThe Geologic Story of P dtriotm Xehaen AStkatn
Geol ogical Survey's website: www.geology.ar ka
The town of Casa is approximately -BO'ns | es
route remains parall el to thmatRioes ICs eekpdodaad
the Fault and Rose Creek Mountain. To the soc
structur al d%s o sistast mauac sht qavsbreiaaehsmisod f aul t s .

See Appendi x for addiexonal sidkeotmapi on ahnd

18
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roxi mately 4.5 mil es -1(07 ckriolsosneest eetrige) e owoenst
per and middle Atoka Formati on. The cc
hat forms Rose Creek Mountain (Rose Cr
aphically, north of t hee Bahritcah ciosmmfumri me
one unit in the wupper Atoka. From Bir
i mately 1.5 miles (2.4 kilometers) sout
i on t o°taop ptrhoextinnoarttehlwe s3 0

Road GOl deto Danvill e
(Refer to Map 6)

———

FiguLeoﬁingwest towar d Danville, Danville |

From O18, cARtinues west toward Danville (F
he sout her n Jeedagne Roifv etrhevaPeéteiyt which 1is | ocat
he Ross Creek Fault curves to the northwest
el evation 1269 feet, 387 meters above sea | e
alt makes taurbnr otaodwa4r5d t he sout hwest . The hig
n his area is known as Dutch Creek Mount ail
y l' i ne.

he noratrtwamd) trend of the RdosBanCrielelke Fraeufl
urface structure that was the drilling t
, t he Danvill e Oxy USA Number 1. The

met eDanvielalsd, owa-9 2 cht wlelpga ch iof R2MV9JB6E61 feet

et format-Oodovitchhean CaAmlbrudc8s e myGr)o,up wa(ss 10 e
ver, the well was a dry hol e. Many dr il
tures, and t-hiechhasameéstsonoef aguagrneat dep't
I
h

r
r

ems were related to the elevated temper

oD "I XSO
O~ "0 —omC
- ows - ——0oC
DT ODQO —0W O ~
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The Ross Creek Faul't I n this region is ir
decol hemerzton (see Gl ossary p. 42 for a diagr
nor mal faul-QrsdoivibaG€amiené Arrbberkzs, 2008, Pl ate 5
AR4) . According to Arbenz's interpretation,
nort hward, as were rocks of the Poteau Syncli
t hi s tencatjoowrive ment .

Since crossing the Front al OQuachita Thrust
Perryl,0 ARRs paralleled the Ross Creek Thrust F
turns more northwesterSoyutared ndiAa konmel |IFy | odr oBsesl
menti oned before, -pcrondsu csdsk, aobliea régeemp sle sled merhte d
rocakeng ductil e nGrdodwtehi Afit acukhae ssAlt adlkea. of t en ext e
fol ds.

The noréehefntbdgPetit Jean -Res&r nMdalnige yp airsa
thrust faults along the axis of the Ranger Ar
These backfolding faults bring then | Yavlelre yAtios
floored by the middle Atoka.

Gas Producing Regions
Southern Arkoma Fold Bel't

For the remaind@rwiolfl tphasd rt hprroBld®iciinmgp arrtea
the Arkoma Basin. Maj or gas -weddmlddshgar & aslit
anticlines. They are from east to west the
fields in the following counties: Yell, Logan
collectively by the ArkassaAsd4ed®i B Saingdni Gas a@Gom
fiel dsd iaar eB t he Wavel and, Chismvill e, and Boo
Greenwood, and Bonanza in Sebastian County
t he Atoka For maotni ofnrdodm @Bas PphlhoddO®t 628 Mcf (thec
2015 (AOGC Annual Report, 2015, p . 34) . Cu
devel oped, is 566,090, 365 Mcf.

Wavel and and Mansfield Gas Fields

Gas production in thdsWawoel 42d mGaesFi(&abdke
Ranger Anticline's crest in the area centered
is broken into slices by numerous stacked (i m
which f ot ememrtcohori zons. Thi s regpulotdsaci mg r
sandstone zones in t-bepeni dBldreu Mt okiat FOBumtalt & ror
slide 2).

The ol dest gas field in Arkansas, yt hlel Man:
miles (17.7 kil ometers) sout heast of Gr eenwo
Formati on, here folded into the Hartford Ant.

See Appendix for a more complete discussio

22



RoaGui des

Road GDhDadeill e to Havana
(Refer to Map 6)

At Danv-LiDl ¢ ur AR northwesterly heading tow:
(5.8 kil ometers) fi0omndhA&ARjBecsuor ©D ARBti ce
south wheeeexbelrlemt views of the frontal Ou a
(Fig. 7). The Petit Jean River flows across
Mountain), south of the Ross Cr eerk Ataouklat., ar e

Over 300 gas wells are in Yell County, anoa
AR1O between Belleville and Havana. The eastc¢
Danville and approximatel yl 8vimille.s (H®Bheas & iwelm
met hane natur al gas from Atoka sandstone that
associated with the Ranger Anticline.

Approxi mately 0.6 mi | es (1 kil ometer) S 0 L

sout hernraosst faul t of t he Rminlgekri( |dnkeotoedri)n e
Ranger Anti clliOnef oprar3a3l ImneillsesAR( 53 kil ometers) L

|t |l ies between the Mount Magazine sand i Rottdal
t hrfuassul t ed anavemomutr mear dstructur e from apprc
kil ometers) northeast of Ola to an area south

At Haval3ntad, |AARads to the summit of Arkansas'
whi ch ehlaesvaatni on of e2&b8) feat S{ A8 lemKiell Il eMEi g.e
map of Mount MagadZinrcd uanad gvishianvidtivhtael Paf kpom t
Geol ogical Survey's website: www.geohtomy. ar ka

See Appendix for a side trip road @$Y0Wi9de to
from Havana.

FiguOea¢e¢hita Mountains south of Petit
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Fi guMeud8t Magavi aw

from

near

Road GHadaena to Wavel and

(Refer to Map

6)

approxi matel )

From Havana towdi0d sWawaltand,s AskRepdetr prodierdg o
thrust faul t for a distance of
nort hwest, crossing two thAwmsictankt $dauhttliermn
reaching Wavel and. Di°pe bhet Bteou sthhrea bnac8r7tahn gien
of faulting.

Fi Munt ai

24
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Turn | ef-L0Ofoon®Bm0BARRNd follow the sidghe to E
short drive (2.4 miles, 3.8 kilometers) to BI
across the dam and park at the southern end (

Bl ue Mountain Lake is a reservoir on the F
|l ong, 117 méeob@h) d8art hen dam was built by the
1947. The Lake has a surface area of approxi
approximately 50 miles (80 kilometers) of sho

The | ower Atokasddbrantatti loem, sexth end of the
sequence of "ahtewnami aogcbeoowni shirly clean t
and bl ack shale and are -wahsrderedi no" bé Sbbdn:
Sever al sedi ment artyurfbe altmargessh e tsyepenc ail ncolfudi ng
bottom ntaornkvsol ut e beddi ng, |l oad features, char
along with Isenat kawldarntlcamregeand ssbhape asdbmdridree
(Stone, 1981, p. 55).

A prominent contact can becekenedor oblesr(E
The -tobbted sandstone i s i ntteurrpbriedtietdyaticouirhnaeve e
a channelndiemtl y ictojeod gk aifnencersedi ment s. Thi s
could have been deposited -vaast ear ssulbonpaer i dneep of saint
p 59)

See Appendix for additional information co

Figafleower Atoka turbidite sequence, south

Return from Blue Mountain Lake to Wavel and
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Road GWadel and to Magazine
(Refer to Map 6)

Continuing westwar dl0,r oyno Wawielllande oar &Afs i n
exposed on the northwest flank of the westwar
the Atoka range from 30U to 40U when not affe
60U to 80U range.

Approxi mately 4.5 miWasel(ad5iARR -4t eéms AR
the town of Magazine. A short H409p b1 nhsmiyloe
guarry where the middle Atoka Formation i s WEe
gap, known | acrhRréWwy" ,ast idte WidNseds eeodedga®Poodos s &
n o rstohttrhendi ng Revil ee Creek. He rger atyh € d mineéd |

medi-gurmai ned sandstone and thindnimMhnegdsitse fprseisletnstt
nunoeurs f r(gojimnmatesd bedding pl anes.

et

Fi gurMi didil.e Atoka

=

Fvo‘rmat'ion, south of t h

Return to Magazine 40d continue west on AR
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Road GMadazine to Greenwood
(Refer to Map 7)

Three Hhmadfomel es-t é ki e RnHome Xxdrom) wdasht ARf
23 in Boobhe@evi utes A&rt hwes t6 0ata ntdh eb ejgu nncst iao nc | w

collection of ridges, namel vy Boonevill e Mo |
Approximately O0.75 miles (-@0u2njckiildamectAeRr sss)e sn ofrr
upper Atoka to middle Atoka which is exposed
(Fi g. 12 )M.auTlhtee dt Wawsshtbur n Anticline extends ap
i n anwesastdirecti omorwihttelmsta tsi e mdt The Chi s
approximately 5 miles (8 kilometers) north o
approximately 6 miles (9.7 kilometers) nort hv
Washburn AmasbBotimaeednf@iaults are present in va

FigurMi ddkl.e Atoka Formation on Washbur.

The first fault in the Washburn Fault Comg
roxi mately 3.7Bomit#B66/-AR kuhomebars) Thi s i

app

soudtihpping thrust faults in the | owedi ppokhg w
nor mal faults i n basement rocks approxi mat el
(Arbenz, 20CBpsPlI &8eet bon AR 5) .

The Washburn Anti-sdumRwecsotntii mu@es Seveasst i an
addi tional gas fields (Greenwood, Gragg, Wi t
structure. Al so, anot her iJasntlicdathead a@sppruecxiun
(17.6 kil ometers) sout heast of Greenwood. Tt
gas wells (Mansfield Field) in the State.
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