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panying events, which were: (1) stimulated deeper erosion, ———1966. Relation of buried Tishomingo uplift to Ardmore
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g : " American Association of Petroleum Geologists Bulletin, v. 50,
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INTRODUCTION The accompanying maps (A, B, and C) show the major bedding faults, (2) other faults, (3) schistosity, (4) major left by sliding were probably accommodated by local 3. Schistosity or no schistosity, a lack of obvious low-grade metamor- in the Broken Bow uplift of McCurtain County, Oklahoma, A Late Pennsylvanian or Early Permian age for this Pliccens oreven Pleistacene B, slthoush syokh hits Hart, O. D., 1963, Geology of the eastern part of Winding Stair
The Ouachita Mountains of Oklahoma and Arkansas s!:ructural elements distinguished by photogljaph examina- lineaments, (.5) high-angle faults, (6) the big anticlinoria, slumping or tilting to fill the voids at the upper end of Schistosity and (or) rock cleavage in general increases phism, and a general absence of quartz veins and high-tem- and possibly also in the Potato Hills of Oklahoma. The uplift of the anticlinoria seems most reasonable. Shale of uplifts were not followed by any kx’lown % d%ance o 4hs gange, éenFtlprel Ogo;;lty, Oklahoma: Oklahoma Geological
are the central segment of an elongate belt of folded and tion. The cross sections (fig. 2) are part of an interpretation and (7) the Big Cedar fault. the moved blocks. This is a well-known fault relationship downward stratigraphically, and it is most pronounced in perature minerals. net result was a complicated series of anticlinoria with the Boggy Formation (Pennsylvanian, Desmoinesian) is sea in this region {see Speer and Melton, 1971) H ) ‘,i‘ = ;‘n Ga B L S. K M. N d
faulted Paleozoic rocks (table 1) called the Ouachita sys- of the tectonic history of the Ouachita Mountains. Most in the Gu}f Coastal Plain farther south.! . the beds below the Bigfori{ Chsri- Arkansgs Novaculite It is believed that the Mena and Hamilton lineaments very many small folds combining to make big folds. Vertical folded and faulted within the frontal zone of the Ouachita i i ’ ’ ENX:;(::} PauL, lgznng:;logs, of thtEggtEe; pm of atlllle
tem that stretches from west Texas to Mississippi. East of t‘he study is at a reconnaissance level, ba_sed on exami- 1. Early Bedding Faults In this assumed southward.und.erthrustmg, the crustal sequence in the central uplift of Arkansas. It is usually are two of the principal north-dipping de‘collements or dimensions of these early uplifts' cannot be measured, as Mountains and a.lso in the Arkoma basin. It is only the A VIEW FROM TODAY’S PERSPECTIVE Ouachita Mountains of Oklahoma: U.S. Geological Survey Oil
and southwest of the Ouachita Mountains, the belt of nation of contact-print mosaics a.md photo-index mosaics ] ) basemfent r(?cks caused shearing in the less competent at a low angle to the bedding, judging from reconnaissance bedding faults across or under which relative movement there have been several later uplifts probably of the same Late Pennsylvanian and younger strata in the foreland— and Gas Investigations Preliminary Map 66, 3 sheets, scale
deformed rocks is overlain by Cretaceous, Tertiary, and (map A); but the central Ouachitas of Oklahoma (maps A series of faults parallel or nearly parallel to bedding overlying thick shales, such as those of the Mazarn, Wom- field work. The youngest rocks examined on the outcrop occurred during underthrusting in the region. Another regions, each accompanied and followed by relatively deep and well removed from the mountains—that are not The great contrast in rocks below and above the Mena 1:42,240.
younger sedimentary rocks (fig. 1). Studies of the Ouachita B and C) were also gtudled with stereo-contact prints (scale in the upper part of the Stanley and younger rocks was ble_, and lower Stapley, and in other shale and sandstone in which cleavage is conspicuous are in shales in the lower shear zone is the Mountain Valley lineament, which erosion. deformed by orogeny in the present-day eroded Ouachitas, lineament points to a separation of the stratigraphic sec- Hongss, C. W., 1923, Geology of the southern Ouachita Mountains
Mountains are therefore of great importance in unraveling 1:20,000 or larger) in great detail. recognized early in the stereosqoplc study of photographs units, thus producing t.he many early bedding faults. This part of the Stanley Group (Mississippian), mainly eastward extends northeastward from the Mountain Pine area Part of the uplift in these anticlinoria definitely took and the writer (Melton, 1930) found that Late Pennsyl- tion along a weak shale zone, below which there may have of Oklahoma: Oklahoma Geological Survey Bulletin 32, 278 p. S IR AT
the geology and tectonic history of the southern margin ;le:.l‘l t;le gklahoma;ﬁrokansasd hl?e‘i' Th:hzalflgﬁ tng’l?;e;;z process e?o}l;plz]ac%i xgamly la}l;)lnf formation contacts that from Mena, Arkansas. In special o i o v (T.d2_S., R. 20 Wl.l, 1111_I Arkansas) through Mountain Valley place in Early and Late Cretaceous time. Work by Speer vanian and some Early Permian sedimentary rocks contain been underthrusting southward and above which there Hopﬁﬁa‘m}n 1?&5;’“&“{:&33”@;‘%‘; °l£ tth:heo“”}“"a LAY ,3:':\‘-‘,‘(\;\\:)L*‘,(‘-;?r;\f,'a'(;-‘\:'v‘
of the central United States. 3 The Geosyncline ormed when beds above an ow 1 : separated sharply different lithologies. It was most extreme babl ¢ ’ and intersects the Hamilton lineament just northwest of and Melton (1971) describes some of the aspects of these joint patterns that may be genetically related to the Oua- may have been overthrusting predominantly northward. g o 1,21, BUICENOOR L0 Mhe geo-ogy W PRI TSN ﬂe’;ﬁinﬂﬂ'z
. ] . each other during the early stages of deformation, possibly and had the greatest effect on geosynclinal sediments at - = P o0adby e Rubicon (T.18., R.17W.). The direction of dip of the uplifts during Cretaceous time. Part of these uplifts may chita crustal movements. In addition, adularia from quartz Many diagrams illustrating subduction in the geophysical e e e RIR A ol
The early stage of Paleozoic sedimentation (fig. 2a) by underthrusting. They are herein referred to as early a 4o bokt f hcsadimpnt ton. Tt miki Mouitain Valley B ti . ¢ the bi linal il ; S A . : RS homa: Oklahoma City Geological Society Guidebook, AAPG- >
5 . G & 2 - in the Ouachita Mountain region is represented in outcrops bedding fanlts. The date of this feulting is unknown :}111 zea" - € tOH}O € se ¥ l:m fal’y SeCtIOIL- t mltl{:lte.d ountain Valley lineament 1s uncertain. havlt)ee even p.receded thec:li steeer ﬁaultsi1 of t el'?lg sync hlna veins in the Ouachita Mountains gives isotopic ages show- h:erature cause the reader to speculate on the possibility SEPM Annual Meeting Field Trip, p. 104-108.
ABLE 1.— LIZ LOGIC SECTION OF PAL . . 3 - ) i o i i i 1 w
CENTRAL OU ACHITA MOUNTAING AND SotFuimy ::fg: A gf:lim by nearly 12,500 feet (3,800 m) of dark shale, sandstone, Movement may have begun in or soon after Stanley-Jack- ofepr:-vgt:lr):ﬁee; r:ckrsn?)ltle}l’ogv (s:ut;atoufl;eihce ﬁiﬁ:njfnlg Salipordnsnmerts Th lationships of secti 5 6. and 7. which tg)rezn ;:)r(nsgef:;(t)il;lg’arggcfieq?lggx'xtly ‘:':Je:zdup St g:lgrfxl:g ttﬁzeg:fxggﬁgﬁgzn%ﬁex;a?&ghmm SRS gnsegzri?::tlfrﬁl:? ep(s)i(t:itcl)(r)ln Il?t:hiznhggdl?;;ﬁ:dpio; t;(l)xlé KAN?AS- GEOZOGICAL Socm;rvil 105, EAMd Sotirepance ?r;(ﬂy o
(Modified from Stone and others, 1973; Ham and Wilson, 1967) gxert, and (or()t ntﬁvaf)“?te gcfﬁ?ar ly }?rdovwlalr)le thro‘lllgh fork time; but the culmination of this type of bedding faults Hamilton lineaments: these features include tight isoclinal Structural discontinuities or bedding faults separate follo(w cisfﬁtrgeaslt(:tlzd f,)vsitg ciii;i(:g "I‘h,e ZI:‘dery ova prce The uplifts may have begun in latest Pennsylvanian , . Ouachitas, it may have occurred above the lower Stanley (}?:;ngzclzlll St;c)t;}lei;u(r}(:xigebt)oei( %g:}flll’«‘lit;d%g:g;ﬁ 2731;33as o iy
evonlan age (table 1). In a 10n, there ma another is. i i - . . : i £ ’ A y . i N . . .. . i 2 . 2 . ’ . S <
g LOW ot 0 ) b o of s Bey, O TRt on S, o e iy vnian b 0 hitotyand sty lesagelow-pade meamor- 16800 Sl ol rinad e Sanky ks senition, werer bl o be ot nd o By Ferman e, e oence G this fownd 27 i et Pl B e Mo
ROCK UNIT (FEET)  (METERS) " R\ i f R s . » = ] i ’ s s 3 s 1 i i i i 1 i- . in, t, Jr., Ki . B, , C. K.,
SysTEM ok Fosasatlian ' PN i b a_nd_ Camb_nan clastic sedimentary rocks farther sogth. A trical folding and complicated and repeated folding of the P ls?ixzr\lmgfar:}zr:;?:l;esas a strictly geological event (dis- of the upper Stanley-Jackfork-Atoka rocks to the north some evidence to support the order, as cited in this study.) fggn;);ls‘;m;}a?hzngf:gﬁ::g s%}ill;nzggg rgﬁﬁ;":ﬁﬁ:ﬁﬁ The longest fault observed in the study region appears 2:{{; i;fg;k::;e agt(’)‘t};ﬁ:;:': Iﬁgta?:lz:;fsg :g;itlyaphl The Ouac}n'l:la sy‘;f:ri: U;iversig,r of Tex:: Publ?:;,fiim 6120,
Pennsvlvanian Johns Valley Formation 1.500 458 similar thickness of such rocks was penetrated (without fault slices: this complex folding contrasts with a later . et : in the frontal Quachitas. One such major feature in the R e . . to extend some 200 miles (322 km) from the east end of ; ' : p. 175-190,
ennsylvania y . hing b X) i . ) P ding £ ‘ tinct from a geophysical event), can probably not be dis- s MRS . conglomerates in the Middle and Upper Pennsylvanian of i = The large synclinal-graben upland ranges may also be - : . . .
Jackfork Group 10,000 3,050 reaching basement rock) in the Viersen and 'Cochran 25-1 and much simpler type of folding (see section 6, following). tinguished from overthrusting in the opposite direction and lower Stanley between Smithville, Oklahoma, and the Lake 5. High-Angle Faults central Oklahoma and north-central Texas. cited for the Potato Hills in Oklahoma to Jacksonville in T.3N., a phase of the near-surface effects of continued and deeper MEeLTON, F. A., 1930, Age of the Ouachita orogeny and its tectonic
Mississippian Stanley Group 10,000 3,050 Weyerhaeuser well (sec. 25, T. 5 S., R. 23 E.) in the Broken These faults occur mainly along the contacts between : ; Winona area, Arkansas, is herein named the Mena linea- . . . - L ’ : R. 10 W., Arkansas. The significance of this fault was first . . pe effects: American Association of Petroleum Geologists Bulletin,
o ' - Bow uplift of McCurtain County, Oklahoma. This is tent and i t tbyeds (bit dst d a5 & higher Iodel: The semarkably detailed strucingsl ment Within, the zone o’f this lineament, which is generally Some major faulis in the central Quachitas extend' Secadey wa ook of Quachita uropmic exisodes wod Ryl recogniz;d at Big Cedar Gap, where it passes between milsinnkign of o, dumntal plate o K sl Sgee OF la V. M, p. 5172
Devoni Ark N lite 950 290 : ALY, - . competent and incompeten ween sandstones an i i i : . ) ; : ¥ : : z : ; ) , i s sols i =g b y N . .
evonian eiiioos Novsai Belived bo represant five beginbing of i peosynching] shalf::)' o A S A A geologic maps of the literature (especially Hendricks and 1ty Basilon (1660 22 kenpwite, eddingrie shsosbrimecsg; for many miles, with a nearly east-west alignment along during the Pennsylvanian (Ham and Wilson, 1967; Tom Windisg, Stair Mesntain on the northwestand Righ activity. Examples of similar grabens containing Triassic Miseg, H. D., 1943, Quartz veins in the Ouachita Mountains of
—_— Missouri Mountain Shale 250 76 Esqrinie : ppe: og others, 1947; Cline, 1968) document the structural nizable in aerial phot k. On tha other hand, <l most of their length. They show up as relatively straight linson and McBee, 1959; Weaver, 1954), do not appear to Mountai th theast (T. 2 N.. R. 25 E.. Oklah rocks are well known in the eastern Appalachian-Piedmont Arkansas and Oklahoma, their relations to structure, meta-
Blaylock Sandstone 1,500 458 The 'second PO S S oA b?ck:: but :lose is(tsel.'eoscoplc stludy tf'eve(;lil.s thg: tltle be(idntlg displacements formed by this deep faulting and other dis- Py d/orlsc;ist?)sirt);y;) (i)sgn:)gonbu:c edev?rhei: tﬁ: v;n":l :;vzgz or gently curved fault traces in the valleys and lowlands constitute a complete, normal suite of tectonic or orogenic It (i’:ﬁei:anino:alleg :ﬁ: Bfga%eﬁia.r fau'l,t (x.naps 1’3 s C(;ma). region. morphism, and metalliferous deposits: Economic Geology, v.
Polk Creek Shale 175 53 : T A o1 adjacent rocks 1s commonly at a discordant angle to tortions. The time of movement has not been determined . : i inal- lomerates of the t that should It from sha : : Finally, th der should k i i i 38, p. 91-118.
Bigfork Chert 800 244 sented by the thick sequence of Missiseippian through the fault surface by a few degrees. Early bedding faults exactly; but the writer believes that underthrusting started examined the lineament on the ground. A similar discon- E:a\llla:ﬂatl? t?: g:gni)me:hticslzggﬁxzognr: tt,le:itlslp};‘lggs sttr?liz lclmlli%tor:f tzilis 1(;1' e ere y%flal 2 ss:‘,e(r)r‘;l T{Ssl:a se:i(i)mentarrp This remarkable fault cuts across or touches a number contrill?\fti(})’r’x toe elt.:iaere:viihot‘;xe a:sf)rc)iz:tlzlednglrzlad tl;: tn(fz1 1s ——p1959’ Structure and vein quartz of the Ouachita Mountains i
Womble Shale 3,500 1,068 Early Pennsylvanian dark shales and turbidites in the are most pronounced in the coves of major synclines and ; " . . e tinuity, herein referred to as the Hamilton lineament, is Y cap Y . P & B y g : A of different structures in Oklahoma and Arkansas. In B g e oy f Oklah d Ark in Cline, L. M., Hilseweck, W AT,
Ctiad ik Hank oy 188 . p a in early Atoka time, though the culmination of all such ? . : ’ of the faults is commonly parallel or subparallel to the rocks lack the vast flood of coarse erosional debris (hard . ] : complete presentation of the geology of the Ouachita o oI, an ansas, i Lime, L. M., BCK, .. A NEDA
oran Mazarn Shale 3,000 915 St?i?lley vy Jacll{fork. Groups and Johns Valley Formation other large folds, and are present in Stanley strata on the movement—both southward underthrusting and northward en echelon to the Mena lineament; it extends eastward strike of rocks in these ridges quartzose sandstone clasts of Atoka and Jackfork sand- Oklahoma, at Big Cedar Gap, it truncates at a sharp angle Mountain system. This study does emphasize the types £ 40l Bers D B, it The seclony of the Oxiaciiily BLSATENEIAT. LA
Crystal Mountain Sandstone 850 260 (Cline, 1960; Goldstein and Hendricks, 1962; Seely, 1963). east end of the Lynn Mountain and Rich Mountain syn- overthrusting—must have been in Late Pennsylvanian to from the area just south of Mount Tabor, Arkansas, thence Many of these faults are zones of closely spaced mul- stone) that would have had to be eroded from a rising and apparently postdates other major faults of the area. of faulting, folding, and erosional remnants and the relative Mountains—a symposium: Dallas Geological Society and Ard-
Collier Shale (base not exposed) 1,000+ 305+ These three units have an aggregate thickness of 21,500 clines. The recognition of early bedding faults is extemely Early Permian time. Certainly the movement occurred southeastward in a giant curve into the core area northwest tiple faults, and fault wedges or slices can be seen locally Ouachita land area before the pre-Stanley cherty beds in Big Cedar fault is a fault zone along part of its length: age relationships of structural features. The missing M morﬁ GBologlé:all)USoclety, X 13{&43929 el —_
: 3 3 . — « % 1 1 2 % i 1 = ) e - s £l )., ,A.H, 1 > t!
feet (6,558 m). o important in unraveling the structural sequence and before the big anticlinorial uplifts and also before forma- of Benton. The dips of these lineaments are not known, weithin thezones. These i for Slts and Taulf zones supesr the central uplifts could be exposed. Some 20,000 to 30,000 slices and wedges such as Honess Mountain (secs. 28-30, element, which would make a more complete contribution AEER e aé‘ RI;;’E yihs e{; ggéo A e leSQ“een
) ] ) The overlying Atoka Formation is a sequence of shale geologic history of the Ouachitas. tion of the steep faults and graben mentioned in section but probably they are northerly, away from the central o, Jse: sbeiap at the surface; Ehisr trave G sbrafight or ol foet: (6100 o 9150 m) of sandstones aud ahales would have T.3N,, R.26 E., Oklahoma) are incorporated within the ot e et s tiveatilbe niil ittt vaslire i and Caddo Gap quadrangles, Arkansas: U.S. Geological Survey
The Ouachita Mountains are a region of abrupt struc- and irregular sandstones. Its thickness varies markedly The exposed geologic record does not clearly enlighten : anticlinorium. P g : y ’ : fault zone, and a swarm of faults makes up the zone just . grap. ! napping Bulletin 808, 195 p.
i . X ! ) d § H r 5, following. gently curved, and they are not traceable into the nearby had to be eroded before the pre-Stanley cherts were un- s h p J the areas under discussion. The previously available stra- Morris, R. C., BURKART, M. R., PALMER, P. W., and RUSSELL
tural contrasts, with tightly folded and faulted sedimen- northward from near the geosynclinal axis. From sec. 16, us as to the origin of the Ouachita geosyncline. But the Thi . . . The M . . i ; Y . Md h southwest of Big Cedar Gap. It has been referred to as . 3 J ? L i ‘ ?
tary rocks in some areas and broad, relatively simple sy T. 6 N., R. 27 E. (Oklahoma), to sec. 36, T. 7 N., R, 32 5 £ faulti d folding visible at the surface. and his underthrusting probably culminated in some of 'he Mena and Hamilton lineaments clearly separate topographic uplands. The fault planes may be curved with covered! Once exposed, chert and novaculite could have the “Y” City fault b of its loneth in Avks tigraphic and structural maps are undoubtedly the best R. R, 1975, Stratigraphy and structure of part of frontal
diinal Bl alose iy ’ W (Ari;ansas) il harce of | \Hooh: Thi o M 29 i(m) L nature of faulting an 3 g ce, an the most outstanding faulting and folding of the Ouachitas. two distinct and contrasting regions of the Ouachitas; the depth, but this is not indicated at the surface. They have formed only a small part of the detritus. Even today, their e 1ty fault over much of its length in Arkansas. possible that dedicated geologists could have produced at Ouachita Mountains, Arkansas: American Association of
Most investigat.ors of the Ouachitas have relied heavily thins northwar’d from about 16,000 feet (4,900 m) to ab(’)ut _— fr(;nt:ootl:i;eaggrrgeacst.v::pll;iﬁrigi n';;?uygltloi?;ﬁig ?::1 9 But theko are iyl and faplis that did ot havethis tigin LSS sk, 2 ek (e e EDACTpe Ol ORI Tt a structural resemblance to the ranges involving Triassic (EOREPR fir om0 pemiBn AL Su okl B B ihe T'h? f: ultf %)'I;e?}rsdto Z‘lrmw Aef:-lat?ri'l mo‘;'eglﬁntf mltt}'le $hiat time, The fithor feels: thal the time has come for REi Petmleun?)GKo loglztsgulletm, iy 5V% e 747‘71695{;7 Prelimi
; X vere 5, : may poin ’ n p ; 3 : . ; . . : . . . : s ] vicinity of Big Cedar Gap. escription of this fault in : : EINEMUND, J. A., and DANILCHIK, WALTER, , iminary
on field studies, particularly on the examination of rocks 6,600 feet (2,000 m), a reduction of 9,400 feet (2,900 m), h logical custom t lain low-angle faults and 3 (see section 5, following). The faults shown in cross sections the lineaments do not cross them (exceptions are two rocks in the Appalachian and Piedmont provinces in east Ouachita Mountains in Oklahoma and Arkansas iti 1d be fruitl : s 8 detailed structural study to be made, using the best eologic map of the Waldron quadrangle and adjacent area 2c
the geological custom to explain low-angle faults and over of Hendricks and others (1947) and Cline (1968) abov 1 northwest- faul B writing wou ruitless except to point out: geologl p q gl ) 8,
. - . . . X ; e and unusual northwest-trending faults that do cross the linea ern North America. A flood of such coarse-grained quartzose clasts that available aerial photographs as well as the published stra- : :
in stream and road cuts. This has provided a wealth of or some 520 feet per mile (98.5 m per km; see Buchanan turned folds as having been caused by “overthrusting” or aver-the Potito Fills antichinoriu 1l in orincipl vaits, whih cati be sesty in Arkansan in L. [ 8, B 24W M fth - or faults have be . hould have heen deticdited i ok t in the Middl . . Yo sbretmgl The. phot hi te shoald Scott County, Arkansas: U.S Geological Survey Oil and Gas
knowledge about many parts of the Ouachitas (for exam- and Johnson, 1968). “overfolding,” it now seems best to start with the assump- g . 1 S WL [ 4T R 2o L9y T - any of the major faults have been mapped previously should have been deposited 1s not present in the Middle 1. Fault erratics large enough to be seen in stereoscopic 1graphic-structura’ maps. 1he photographic scale shou Investigations Map OM-192, scale 1:48,000.
ple: Cline, 1960; Fellows, 1964; Harlton, 1938, 1966; Hart Thi proat thicknessan of e pEdRpLnEREy Wits bib- ( gyl 4t % all s Tastd with the early bedding faults of this paper. The writer, and T.2 8., R.26 W.). Features characteristic of the pre- (for example: Reinemund and Danilchik, 1957; Seely, 1963; and Late Pennsylvanian sedimentary rocks that are pre- aerial photographs at a scale of 1:20,000 or larger are be larger than 2 inches per mile (1:31,680). Satellite and SEELY, D. R., 1963, Structure and stratigraphy of the Rich Moun-
1963: Hendricks and others. 1947: Honess. 1923: Miser and viously listed mark the position of the Quachita geosyn- t;lo.n of ke et' SI;“g &nd o afpp ybii tposs1 ‘éh ; to however, was not able to map such a fault, or faults, after =~ Mississippian rocks south of the Mena and Hamilton lin- Miser, 1959; Walthall, 1967), and it is clear that further served in the vicinity of the Ouachitas. They may have usually aligned at a noticeable angle (10° to 30°) to  Similar imagery should be used, but it shows only the tain area, Oklahoma and Arkansas: Oklahoma Geological =
Purdue, 1929; Reinemund and Danilchik, 1957; Seely, 1963;  cline, It was an elongate, approximately east-west-trending 11 se tbeimin ot Drosset lhena: eoenlrioe] do e o very careful stereoscopic study of 1:20,000 and larger scale  eaments include tight isoclinal folding of shales (in some intensive field studies combined with aerial-photograph  existed close to the Ouachitas in an eastern facies of Early the trend of the fault, whereas erratics in the other ~ 1argest structural features. Survey Bulletin 101, 175 p. Ly
e 1960). In addition, a e gy gl i erustal trough filled with sedimentare rocks and was prob. unde: sting at present, although geophysical data may contact prints. The faults of map C are a fair example places recumbent), schistosity and slaty cleavage, low- examination are likely to bring to light many more major Permian rocks—perhaps of Garber, Duncan-San Angelo, fault zones discussed are much more nearly parallel SHELBURNE, O. B., Jr., 1960, Geology of the Boktukola syncline, 3 NINTANA g Ay e AT ntA Ny
€ ; ) yImpOS g ; ntary i wasp later show that this geosyncline lay above a zone of sub- of the most detailed faulting that can be mapped with grade metamorphism, hydrothermal quartz veins with faults than have been recognized thus far. or Whitehorse age. This coarse-grained eastern facies, if {6 the faul R southeastern Oklahoma: Oklahoma Geological Survey Bulletin e v M\ QY A LTNB 41N RN LN ot T
and other major reports have assembled data on the entire ably nearly full of sediments while it was subsiding. duction, wherein one crustal plate descended laterally and available aerial photographs associated high-temperature minerals, and elongation and b winted, wassbesyerilyensied, pobubly duzing Tri,a . o the au t. EFERENCES 88, 84 p. SNVAVEARVA SR, ANV HEErEViIAS NS ANEIE AN
region (Cline, 1968; (?lme and othgrs, 1959; Flawn and ) There exists a large a{nount of geo'logical- apd geophy- downward beneath another. suturing of quartz grains in sandstom;s (Miser, 1943, 1959; o dic oF Jur’assi & Bine. Tha e)}z'isting Nii%dle anﬁ Upper Penn- 2. The Big Cedar fault touches or borders the following Bass, M. N., and FERRARA, GIORGIO, 1969, Age of adularia and SPEER, J. H., and MELTON, F. A,, 1971, Outcrop geomorphic study ° = 0 S
otl:1ers, 1961; Goldstein and. Hendn.cks, 1962; Ham and sical literature that describes the possible origin and des- The. first recognizable major tectonic movement was 9. Other L Faults Goldstein, 1959). These features contrast with the following 6. The Big Anticlinoria avlvanian cheety stveim sonplomsraies were neahabl major geologic features in Oklahoma and Arkansas: metamorphism, Ouachita Mountains, Arkansas: American of basal unconformities and related movements, upper Gulf
Wilson, 1967; Kansas Geological Society, 1966). tiny of these deep subsiding troughs. Much of this literature downward and was the cause of the geosyncline; and it . r Large Fau f e i b s b . : e y ng pro/ y " ; ; Journal of Science, v. 267, p. 491-498. Cretaceous basin of Oklahoma and Arkansas: American Asso-
. : A ; . ; M s > : . . eatures, which are characteristic of Mississippian-Penn- The next stage may have been extensive broad anti- derived from some area other than the central uplifts of (1) Potato Hills complex, Oklahoma (south side and . s e . :
This current aerial-photograph interpretation of has appeared since 1970 and shows that many troughs are continued, giving place to new subsidence and new sedi- Two nearly horizontal faults (revealed by klippen) sylvanian rocks in the Ouachita frontal belt th of th linal arching of the Benton-Mount Id lift of Ark the Ouachit shly feoi th tern Arbuckles) and £ ond): (2 % end of Winding Stair B d Berry, R. M, and TrumBLY, W. D., 1968, Wilburton gas field, ciation of Petroleum Geologists Bulletin, v. 55, p. 241-253.
structural features and tectonic events in the Ouachita part of the continents and that others lie beneath the mentary formations in the geosyncline. were observed in the area of stereoscipic study: examples hiena and Hamilton lineaments: broad o ,nn;) rld ol.ttle fﬁ a2da)rcs_ nglo (leifter; (;:,n-bl iy aduptxtho agsas he 1:11 ac tlbzs (p%S:I dy t on T-fiasfirl? Ou m}:l-t% an east e d)’ f(- I)TezlilsMen t? : tllr: - Ba‘er a:ingeGan. Arkoma basin, Oklahoma, in Cline, L. M. (editor), A guidebook SronE, C. G., HALEY, B. R., and VIELE, G. W., 1973, A guidebook
Mountains was undertaken in the belief that stereoscopic oceans and no doubt form some of the greatest ocean deeps. If one assumes, as do many geophysicists and geolo- are Carver and Harvey Mountains (sec. 6, T.2N.,R. 25 E., ’ PR et Saie 5 FE AT SR IS = T A SES B e EESHEE I B et N QA0S MEAIY G BN Ui weet endof Tich Mountain fircough. Big: Cedat 7pi; ;} the g.e°l°%ykl';€_lthe w?)s]t;?rxl: Arkogi b?;ml axxd P‘éad.n:a g)ef)}lle gwlloéy o t.he‘Oualc;:;ta Mountains, Arkansas: Arkansas
inati £ p . . | . = 5 o ; ountains, oma: ahoma City Geological Society ogical Commission, p-
examination o large-scale aerial photographg of good gists, that the crystalline crust (“basement” to some) and and secs. 22 23,- T.3N,, R 23 E.), both on the. south ﬂan}( Guidebook, AAPG-SEPM Annual Meeting Field Trip, p. 86- ToMLINSON, C. W., and MCBEE, WiLLIAM, JR., 1959, Pennsylvanian
quality covering the central part of the mountain system Acknowledgments upper mantle moved laterally southward beneath the Oua- of Winding Stair Range in Oklahoma. Other sites of possi- 103. sediments and orogenies of Ardmore district, Oklahoma, in
might help establish some of the regional trends and rela- .. chita region to form the crustal trough of the geosyncline, ble low-angle faults in Arkansas are in Rich Mountain STE REOSCOPIC AND MOSAIC AERIAL-PHOTOGRAPH STUDY BucHANAN, R. S, and Jounson, F. K., 1968, Bonanza gas field—a Petroleum geology of southern Oklahoma—a s ium, vol
tionships that are obscure when studied only on the The author is indebted to Kenneth S. Johnson, Okla- he can point, for evidence, to some of the faults formed syncline (T. 1S, R. 31 W.) and Blansett syncline (T.1 N model for Ark basin growth faulting, in Cligne L. M 2: Ameri gA e tion of Petroleum Geol 'S}t’smpoz 52. ad
5 : A - . : _ . . . > y . .y - ¢ . . . Oor Arkoma basin ow s y . . : American Assoclation o etroleum (xe010gISts, p. o-04.
ground. This discussion relies heavily on the interpretation :ﬁgggri:)(})llsogi:lciiless:e‘;fai; é‘(’); glfu:;)}; p}slealﬁdvgtt}?eraielflllzl in Atoka time in the Arkoma basin, north of the Choctaw R.30 W.). Outstanding low-angle overthrusts, as distin- OF THE STRUCTURE OF THE CENTRAL OUACHITA MOUNTAINS (editor), A guidebook to the geology of the western Arkoma VIELE, G. W., 1966, The regional structure of the Ouachita Moun- o
of these photographs, which are especially useful in recog- t R ratio ¢ = fault, in the frontal Ouachita folds. These faults are shown guished from underthrusts, are probably not common in basin and Ouachita Mountains, Oklahoma: Oklahoma City tains of Arkansas, a hypothesis, in Field conference on flysch AR ESAS A
nizing and mapping faults. This in no way belittles or _traélc;ns, for cnfti"i?il e;(atlpmai:.xortlhof :hg manusglp_t, alnd by detailed structural and stratigraphic cross sections in the OQuachitas, although bedding overthrusts northward IN OKLAHOMA AND ARKANSAS Geological Society Guidebook, AAPG-SEPM Annual Meeting facies and structure of the Ouachita Mountains: Kansas ;;:\?::,'5'\(:';::’—‘7:::5\1,5\3\— Pk :’{ i E,T;\.\\'_\_'li':-ls
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that has been carried out by others; the many stratigraphic HEREDNE VY0 EIIG. Lk (RO e R GO Sl Dl ey moderate present-day dips, many of these faults were dis- in the Ouachitas compared to certain other places, such CuiNg, L. M., 1960, Stratigraphy of the late Paleozoic rocks of 278. . =TSN NN N B0 N SIIN N AR TS 2 DI Y <ded TR\ Y
: P : the original maps used in the study. oL . . ’ B the Ouachita Mountains, Oklahoma: Oklahoma Geological WALTHALL, B. H., 1967, Stratigraphy and structure, part of Athens v <~ — 20
and structural maps now available are indispensable in placed downward on the south side, in some cases in Atoka as the Northern Rockies of Canada or the Alps, where Y Survey Bulletin 85, 113 p Platesii, sotithern Ouschitas, Arkansas: Afheican Association 0 2 40 60 MILES
any study Of the Ouachita system. T_hlS study, however, time. This is perhaps best explained by southward gravity they are common. CLINE, L. M. (edjtor),’ 1968,'A idebook to the geology of the of Petroleum Geologists Bulfetin, v. 51, p. 504-528. Figure 2. Schematic cross sections through Ouachita Mountains in
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does eml{haswe the Vall_le of approaching fl‘f)m a d_lffer?nt sliding of Atoka beds along shaly formations, toward the e Frank A. Melton western Arkoma basin and Ouachita Mountains, Oklahoma: WEAVER, O. D., JR., 1954, Geology and mineral resources of Hughes western Arkansas, showing progressive development. Vertical exagger-
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perspective the geological problems of this fascinating Principal observations made during the stereoscopic center of the subsiding Ouachita geosyncline. These slides 'The author is indebted to M. W. McQuillan, Norman, Oklahoma, Oklahoma City Geological Society Guidebook, AAPG-SEPM County, Oklahoma: Oklahoma Geological Survey Bulletin 70, ation, 2:1. Line of sections shown in figure 1
region that has long challenged geologists. and mosaic study of aerial photographs concern (1) early are called growth faults by oil and gas geologists. The voids for important suggestions regarding this process. 1976 Annual Meeting Field Trip, 126 p. 150 p. ’ ’
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