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typically is friable. Thickness of unit is variable because of the
unconformity at the top of the unit and it thins near knobs of

only. Dominantly granite, includes syenites

and 1,380-1,320 Ma (Van Schmus and others, 1996) (table 1). Similar ages have
been obtained from the St. Francois terrane to the northeast (for age summaries see
Van Schmus and others, 1993, 1996). On the basis of this contemporaneity, the
EVB volcanic rocks have been interpreted as a structurally isolated outlier of the St.
Francois terrane (Harrison and others, 2000).

Kisvarsanyi (1981) first noted a block-like pattern to the Mesoproterozoic knobs in
the EVB area and speculated that this pattern was the result of Precambrian faulting.
Regional aeromagnetic surveys of the area (unpublished data for Cardareva 15-minute
quadrangle on file at the Missouri Department of Natural Resources, Geological
Survey and Resource Assessment Division, Rolla) show linear gradients that are
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REFERENCES CITED 0 e ~QTtrc Z PSRN = ‘ , - SRR TS 2 e A : o i CORRELATION OF MAP UNITS Mesoproterozoic volcanic rocks; thickness ranges up to 300 ft in outcrops EXPLANATION OF MAP SYMBOLS Paleozoic Rocks Vertical offset of Paleozoic units is less than 60 ft. Several riedel and conjugate riedel
O a8 in the northern part of the quadrangle and may be as much as 400 ft in ) . . . . shears occur in the volcanic rocks adjacent to the fault. zone and most suggest right-

Ball, S.H., and Smith, A.F., 1903, The geology of Miller County: Jefferson City, [ 470000 Qal the southern part of the quadrangle. Contact with underlying Potosi Contact—A pproximately located; dotted where concealed _ Paleozoic rocks in the Stegall Mountain quadrangle consist of marine carbonate and lateral, strike-slip movement on the fault zone, but this is not straightforward as some
Missouri B ureau of Geology and Mines, 2d Series, v. 1, 207 p. FEET Holocene and Dolomite is gradational and is placed above the highest brown or drusy N . . siliciclastic rocks deposited adjacent to and in valleys between the volcanic knobs, shears suggest left-lateral movement. This fault zone cannot be traced along strike to

Bickford, M.E., Harrower, K.L., Hoppe, W.J., Nelson, B.K., Nusbaum, R.L., and ol Pleistocene QUATERNARY dolomite of the Potosi. Locally, unit unconformably overlies —7=—— Fault—Bar and ball on downthrown side; dip shown where observed; WhICh. existed as IS|€indS in the.sea. As.a result, the.re is a.grgat Yar|at|on in thickness the southeast in an area where the Peck Ranch unit extensively occurs. Minor offset of
Th J.J. 1981, Rb-S d U-Pb h I d distributi f rock Tir Ql Mesoproterozoic volcanic rocks arrows show relative direction of horizontal movement. Dashed where of units and some intraformational facies have variable distributions, possibly due to Paleozoic rocks can be seen as far northwest as Rocky Creek.

omas, 2.7 ! ran geochronology and distribution of rock types QTHC | inferred; dotted wh led; ied wh tai local transgressive and regressive cycles. Further complications to an otherwise "layer- i i i i
in the Precambrian basement of Missouri and Kansas: Geological Society of QT .| .QTgr oTr TERTIARY ) ) ) _ o Inferred; dotted where concealed; queried where uncertain , 9 9 ”y - Pur p - ' v y Slnh.a and Kisvarsanyi (1976) also' pc?stulated a northwest-trending fault zone ann.g
; . PRIPIPIP P €p Potosi Dolomite (Upper Cambrian)—Dolomite and chert. Dolomite is cake" stratigraphy are syndepositional draping due to differential compaction and an Terrapin Hollow on Stegall Mountain in secs. 18 and 19, T. 28 N., R. 2 W. This
America Bulletin, v. 92, p. 323-341. MESOZOIC? . . - . ) PLANAR FEATURES . . . . . ' Lo
_ _ _ ) ) light brown, brown, and light gray, massive to thick bedded, fine to unknown amount of possible syndepositional tectonism. postulation was based on linear topography and the presence of a pervasive fracture

Bridge, JO.SIah, 1930, Geolo.gy of the Eminence and Cardareva quadrangles: Missouri Or Lower medium grained, and contains quartz druse in vugs. Brown dolomite has Strike and dip of beds The oldest exposed Paleozoic unit in the Stegall Mountain quadrangle is the Potosi system. Our mapping confirmed their observation of a pervasive fracture system, but
Geological Survey, 2d Series, v. 24, 228 p., scale 1:62,500. P " og | o Ordovician ORDOVICIAN fetid odor when freshly broken. Quartz druse developed as botryoidal is Dolomite (ep), which crops out only in the northeastern corner along the banks of the found no evidence of offset units or any kinematic indicators on fracture surfaces.

Crane, G.W., 1910, The iron ores of Missouri: Missouri Geological Survey, 2d Series, 09%0mN. § E==ue 99 masses of chalcedony and small quartz crystals coating surfaces. White to — Inclined—Range of numbers indicates range of dips observed at outcrop Current River. Type locality for this unit is in the area of Potosi, Washington County, However, Terrapin Hollow maintains significant stream flow to relatively high
v. 10, 434 p. Oc€e light-gray chert forms nodules and stringers. A bed, 1 to 3 ft thick, of 45 ) ) ) ) ) eastern Missouri (Winslow, 1894); no type section has been designated. Potosi elevations compared to other drainages in the area, indicating that the fracture system

. . — Inclined—Showing approximate strike and di e . - . . . . !

Darnell, B.D., Al-Shukri, H.J., and Lowell, G.R., 1995, Density distribution model of 4109 €p rust.y porous chgrt occurs near or at the contact with the overlying gapp P !Z)olomlte is a massive to thick-bedded, fine- to.medlum-gralned, cherty dolf)mlte. that is well connected and penetrative.
the upper crust beneath the St. Francois igneous terrane and the Missouri gravity edd =z Eminence D0|0m|t‘?- U.nlt crops out only in a very small area along the @ H orizontal is (.:haracterlzed by second'ary quartz druse that lines vugs and coats chert. It is typlcally In addition to the fracture system discussed above, numerous other minor fractures
low [abs.]: Geological Society of America Abstracts with Programs, v. 27, no. 6, p. S Upper L CAMBRIAN banks of Current River in the northeastern corner of the quadrangle. Drill- . . S . fetid and brown to brownish gray in color. The Potosi Dolomite is 470 ft thick in the and joints in Mesoproterozoic volcanic rocks were mapped in the Stegall Mountain
193. €d § Cambrian hole log 21908 (table 2) indicates intense hydrothermal dolomitization to Strike and dip of flow foliation in Mesoproterozoic rocks southwestern part of the quadrangle (drill hole 21908 in table 2); elsewhere its quadrangle. Fractures are defined as any break in rock. Joints are a type of fracture

Fisher H.H. 1969 Stratigranhy and correlation of Precambrian volcanic rocks ot "white rock" in the southern part of the quadrangle. Exposed thickness is 45 inclined—R ‘ bers indi i b q thickness is uncertain. Orndorff, Harrison, and Weary (1999) reported a thickness of formed by tensile separation of its wall, but having no discernible vertical, horizontal,
Eminence. Missouri: Rollag hﬁoy University of Missouri at Rolla. unpublished M.S. 2 as much as 200 ft in the nearby Eminence quadrangle; thickness in —— nclined—Range of numbers indicates range of dips observed at outcrop 355 ft in the nearby Eminence quadrangle, and McDowell and Harrison (2000) or oblique offset. In the Stegall Mountain quadrangle, minor fractures and joints in
thesi 77' ’ ' ! k4 Shaks o E L ower subsurface of southern part of quadrangle is reported to be 470 ft (drill —— Vertical reported a thickness of as much as 428 ft in the adjacent Power Mill Ferry volcanic rocks are portrayed similarly and for descriptive purposes are grouped

315 P: - Cambrian? - NEOPROTEROZOIC? hole 21908, table 2). Thins and possibly pinches out adjacent to knobs of quadrangle. The Potosi Dolomite grades upward into the Eminence Dolomite. The together as fractures. The distinction between a minor fracture and a fault is arbitrary

Grawe, O.R., 1943, Manganese deposits of Missouri: Missouri Geological Survey and 103 Unconformity Mesoproterozoic volcanic rocks — Folded vertical flow-foliation—Showing geometry of fold contact between these two units is indistinct and probably due more to secondary and generally was based on whether movement of a few feet or more could be
Water Resources, 62d Biennial Report, Appendix 6, 77 p. f > ) . _ _ _ ) . _ . . . alteration (silicification) than to deposition. determined.

Guinness, E.A., Arvidson, R.E., Strebeck, J.W., Schulz, K.J., Davies, G.F., and Leff, -, : - Elvins Group (Upper Cambrian)—Shown in cross sections only. Strike and dip of fractures—Point of observation at intersection of The Eminence Dolomite (Oee) was named by Ulrich (1911) for exposures near the Fractures in volcanic rocks are characterized by their orientation, spacing, and
C.E., 1982, Identification of a Precambrian rift through Missouri by digital image |8 S Combined Derby-Doerun Dolomite (usage of Missouri Geological Survey, multiple symbols. Apertures are narrow (<0.5 in), except where noted by town of Eminence, a few miles to the northwest of the Stegall Mountain quadrangle. It persistence. Two types of fractures were identified: mineralized and nonmineralized.
processing of geophysical and geological data: Journal of Geophysical Research, v. g r MESOPROTEROZOIC 1979) and Davis Formation m (moderately wide, 0.5-2.0 in) or w (wide, 2.0-8.0 in) is exposed extensively throughout the northern two thirds of the quadrangle and Mineralized fractures are filled with either quartz or manganese oxides and are
87, no. B10, p. 8,529-8,545. Unconformity g €dd Derby-Doerun Dolomite (usage of Missouri Geological Survey, 1979) Throughgoing, vertical Lypc:;agy Wmea;cjherr;_tot short, rsttfbf')y.nplgnaﬁle;:(_Trls L:lz.con:_swrts of nr:a::wedtol tr:lf(k— qenerally fractions of an inch to.a few inches Ywde; however, some manganese-omde-

Harrison, R.W., Lowell, G.R., and Unruh, D.M., 2000, Geology, geochemistry, and N < (Upper Cambrian)—Only noted in drill holes listed in table 2. Dolomite . edded, mediu 0 coarse-grained, lig 0 medium-gray, cherty dolomite. filled fractures are a few feet wide and are discussed later. Nonmineralized fractures

o ' . . ! PP Y ' —=— Widely spaced Approximately 80 to 100 ft below the upper contact is a 15- to 20-ft-thick interval of h bund d typically less than 1/4 in wid
age of Mesoproterozoic igneous rocks in the Eminence-Van Buren area; A major - siltstone, and shale. Dolomite is buff to light gray, thin to medium bedded, friabl ilicified sand The Emi Dolomite i h as 400 ft thick are the most abundant and typically less than in wide. _ _
structural outlier of the St. Francois terrane, south-central Missouri [abs.]: Geological fine to medium grained, argillaceous and silty, and contains minor —-— Moderately spaced l’hla ? to |§I LCII e d'San Stone-h ke bmlr:ce,ace olomite .IS asl mu.c aSk c '; Ick, Mos.t outcrops contained multlple sets of fractl{re orlentatlgns. Fra.ctures. in volcanic
Society of America Abstracts with Programs, v. 32, no. 3, p. A-14. amounts of chert. Siltstone and shale are thin bedded and interbedded —-— Closely spaced t |nn|ng; |f9 tyti JaEcth to the df‘OtStCL ttiSOFC)rOtel;o'ZOICC)VZ canic l'CE)C S'd onodonts rocksvlvn 'che;| SNtegaII Mourétalg qua;ir_alir}:gle occur in two domlnalnt orler:\tauons: N. 3(()1
. . . . . : - o e ) o recovered from the tminence Indicate that the Lambrian-Ordovician boundary occurs -40 .an .40 -50 E. (fig. 3). These orientations are similar to those recognize

Hlldenbranq, T.G., and He.ndrlcks, J.D., 1995, Geophy5|ca.l set"cmg' of the Reelfoot rift g DESCRIPTION OF MAP UNITS with do!omlte. Lower pa!'t of .un.|t is silty and glauconltlc...ln the %teg'all Throughgoing, inclined in the upper part of the formation (Kurtz, 1981; J.E. Repetski, written commun., in fractures throughout the St. Francois terrane to the north (Kisvarsanyi and
and relations between rift structures and the New Madrid seismic zone, Chapter E Mountain quacrangle, this unit is hydrothermally dolomitized to “white 2 Widely spaced 1997). Previous mapping in the Stegall Mountain area by Bridge (1930) placed the Kisvarsanyi, 1976). The fracture orientations shown in figure 3 also are parallel to
of Shedlock, K.M., and Johnston, A.C., eds., Investigations of the New Madrid Qal Alluvium (Holocene)—Silt, sand, clay, and gravel derived from local rock." Approximate thickness of 289 ft reported in drill hole 21908 (table y . - : i N : ! . )

. ) , clay, g9 . . ; ) ) . Cambrian-Ordovician boundary at the Eminence-Gasconade contact. faults (in both Mesoproterozoic and Paleozoic rocks) and inferred shear zones mapped
seismic zone: U.S. Geological Survey Professional Paper 1538, p. E1-E30. | 4107 ; icti 2). Unit probably pinches out adjacent to knobs of Mesoproterozoic Non-throughgoing, vertical . X X _ ‘
g Y p P bedrock units. Gravel, angular to subrounded and consisting mostly of volcanic rocks ghgoing The Gasconade Dolomite (Og) was named by Nason (1892) for bluff exposures in the Stegall Mountain quadrangle, as well as to faults mapped in adjacent

Hildenbrand, T.G., Griscom, Andrew, Van Schmus, W.R., and Stuart, W.D., 1996, clasts of chert and lesser volcanic fragments and sandstone. Forms flood —e— Widely spaced along the Gasconade River in Laclede, Pulaski, and Phelps Counties in central quadrangles (see McDowell and Harrison, 2000; Orndorff, Harrison, and Weary,
Quantitative investigatipns of the.Mis.souri gra.wity low; A possibler exp.ress.ion of a plain and. streambed.dep.omts. .Unlt is as much as 30 ft thick along €d Davis Formation (Upper Cambrian)—Only noted in drill holes listed in —_— Moderately spaced Missouri. The Gasconade Dolomite crops out extensively throughout the Stegall 1999; Orndorff and Harrison, 2001) suggesting that regional faulting was controlled
large, Late Precambrian batholith intersecting the New Madrid seismic zone: Current River and major tributaries table 2. Silty dolomite and dolomite, hydrothermally dolomitized to "white —= Closely spaced Mountain quadrangle. It consists of thin- to thick-bedded, fine- to coarse-grained, light- by zones of weakness in the Mesoproterozoic rocks. It is also noteworthy that the
Journal of Geophysical Research, v. 101, no. B10, p. 21,921-21,942. . q s (Hol d Plei Sand L il d rock” and indistinguishable from the Derby-Doerun Dolomite (usage of to medium-gray dolomite. A persistent Cryptozoon chert bed is located 60 to 100 ft better developed northwest-oriented fractures are parallel to the MGL, further

. | Terrace deposits (Holocene an eistocene)—Sand, gravel, silt, an i i ; ; ; Non-throughgoing, inclined below the top of the unit. Above this Cryptozoon chert bed, the formation is typicall i ic relation b in the EVB volcani ks and th

Kane, M.F., and Godson, R.H., 1989, A crust/ mantle structural framework of the g clay. Gravel composed mostly of rounded to angular cobbles and pebbles Missouri Geological Survey, 1979). Approximate thickness ranges from \ : y ) ( . y suggesting a genetic relation between structure in the volcanic rocks and the
conterminous United States based on gravity and magnetic trends, in Pakister, © of chert and sandstone. Deposits occur within and along sides of stream 86 to 196 ft in drill holes in southern part of the quadrangle, probably = Widely spaced massive to thick bedded, chert poor, ar.1d comm9nly a cave-forming horizon. Below source of the MGL.

L.C., and Mooney, W.D., eds., Geophysical framework of the continental United 3 : y - o pinches out adjacent to knobs of Mesoproterozoic volcanic rocks the Cryptozoon chert bed, the formation contains more abundant chert lenses and Spacing refers to the mean perpendicular distance between individual fractures in a
States: Geological Society of America Memoir 172, p. 383-403. 2 Varlcii);)la:(: rl]'qeuf; aT:COhf::hiii ft above mapped alluvium (Qal). Unit is Structural and textural features in Mesoproterozoic volcanic rocks pods, which are commonly drusy. The basal 10 to 20 ft consists of interbedded set. Widely spaced fractures have greater than 6-ft spacing; medium-spaced fractures
Kisvarsanyi, E.B., 1974, Operation basement; Buried Precambrian rocks of ; P Y - Bonneterre Formation (Upper Cambrian)—Shown in cross sections only. = Shear—Arrows indicate relative horizontal movement sandstone, orthoquartzite, sandy dolomite, and dolomite. Ball and Smith (1903) have 2- to- 6-ft spacing; and closely spaced fractures have less than 2-ft spacing.

. A ! . L . . : : Interbedded dolomite, shale, limestone, and siltstone. Dolomite is light - . . . i i i i i
Missouri—T heir petrology and structure: The American Association of Petroleum @ ¥ 106 Qtl Loess-rich terrace deposits (Holocene and Pleistocene)—Silt, sand, ner ed dofompe, shaié, fimestone, and sitstone olomite 15 19 N Shear—Arrows indicate relative horizontal movement uncertain n:%med thls. basal interval the Gunter Sandstone.Member for exposures alolng thg Because the spacing of fractures is related to the number of fractures in an outcrop,
Geologists B ulletin, v. 58, no. 4, p. 674-684 . gravel, and clay. Terrace deposits containing fairly abundant reworked gray, medium bedded, fine to medium grained, locally glauconitic and Niangua River at Gunter (now Hahatonka Springs), Camden County, Missouri. weighting factors were applied in statistical analyses of fractures, including the
9 P mr e ) 3 loess. As much as 30 ft thick argillaceous; lower part locally contains small igneous rock fragments. A Quartz veinlets or stringers—Arrows indicate relative horizontal Conodont biostratigraphy indicates that unconformities exist both at the base of the generation of compass-rose diagrams (figs. 3 and 4). Fracture persistence refers to the

———1975, Data on Precambrian in drillholes of Missouri including rock type and Shale occurs as a 2-ft to 6-ft interval in upper part of unit, and is movement Gunter and within the Gunter (Repetski and others, 2000). The Gasconade Dolomite degree to which fractures have propagated through the rock. Two levels of
surface configuration: Missouri Geological Survey, Report of Investigations 56 o) QTtrc Residual and colluvial material on terrace-like landforms (Quaternary commonly referred to as the "False Davis." Limestone is brownish gray to ApD Breccia, other than autobreccia, probably hydrothermal is probably as much as 400 ft thick in the southern part of the quadrangle, thinning persistence of fractures in volcanic rocks were defined for the map area, throughgoing
(Contribution to Precambrian Geology no. 5), 20 p. and Tertiary)—Silt, clay, sand, and gravel. Terrace-like landforms are pink, thin bedded, and fine grained. Siltstone is light to dark gray, slightly adjacent to the knobs of Mesoproterozoic rocks. It is the youngest Paleozoic and non-throughgoing. Throughgoing fractures are those that cut the entire outcrop

———1981, Geology of the Precambrian St. Francois terrane, southeastern Missouri: found most commonly adjacent to knobs of Mesoproterozoic volcanic laminated, and quartzose. Thickness in drill holes in southern.part gf the o LINEAR FEATURES unit observed in contact with Mesoproterozoic volcanic rocks, particularly the highest and are continuous for many tens of feet. Many of the throughgoing fractures
Missouri Geological Survey, Report of Investigations 64 (Contribution to rocks in northern part of quadrangle. In part residual and in part colluvial qu.adrangle ranges from 124 to 406' ft; 450 ft reported in ad.Jacent —AM__ Aeromagnetic lineament of the knobs located at Stfagall,.MuIe, andThorny Mountains. _ . probably are related to minor faults, as kinematic evidence was observed on several of
Precambrian Geology no. 8), 58 p. N in rl1|atur<-:'.I Commoln:i/ have a thin vleneer of IIoess, ashmuch as 5 ft thick. AI Wlnog.a quadt"afl‘(gbb(Of?(’\iAOfff and Harrison, |200.1 ). UE"C probably pinches — — — Lineament—Determined from aerial photographs and linear geomorphic . T:;ed YOUV;QES'C Paleozoic Tur?lt exposed in thfe hStegaII r,\onI:"l;ta(;g guafldrangle is the them. Non-throughgoing fractures are those that are discontinuous over short
. . . . . . - i i i i out adjacent to knobs of Mesoproterozoic volcanic rocks i i . i i i in- ick- , fine- - i ioi ioi

Kisvarsanyi, Geza, and Kisvarsanyi, E.B., 1976, Orthopolygonal tectonic patterns in \;Vfcu?:\éi;pnfgnslmberc:zazt(:]nt:]peolsos:;z qul;l;/:t?:;atloir:t:éazgeir::rn ?:rc;:cc)g ut adj p Z0iC V! i features :;Lijnledoi);n(?s':(r(?::o:n(c?r())rtholsul;r::[ziignsi:tt;gaIgtlend tvc\)/i:hlcthin? tg m;r;?ur;cibzzagzz ;:hstances.. Most are probably JOIntS.' Columnar 19|nts (polygonal fractures developed
the exposed and buried Precambrian basement of southeast Missouri, in Hodgson, =5 . Y b ! Y L Sand U Cambri L Cambrian? — - — Surface- basin bound grain rthog ! ) ed, rom cooling) seldom were observed in the volcanic rocks.

R A ed. Proceedings of the 1st International Conference on the New Basement | 4105 deposits (Qt, Qtl). As much as 60 ft thick amotte Sandstone (Upper Cambrian, jower Lambriant, urface-water basin boundary medium- to coarse-grained dolomite and sandy dolomite. Sandy, oolitic,
T;ect.;nic.s,' Utah Geol% ical Association Publication 5 169-182 ! Neoproterozom?).—Shoyvn in cross. SECtIO!"I A-A’ only. Sandstone and OTHER FEATURES porcelaneous, and "dry-bone" varieties of chert are common throughout the Structures in Paleozoic Rocks
: 9 . a ' p . - ‘ Ql Loess (Pleistocene)—Silt. Discontinuous patches on hill crests and ridges, conglomerate. Unit dominantly consists of light-gray to brown, quartzose, . formation. Symmetrical and asymmetrical ripple marks, polygonal desiccation cracks, . . .

Kurtz, V.E., 1981, The Cambrian-Ordovician boundary in Missouri as determined by including some of the highest parts of Thorny Mountain. Silt is commonly medium-grained, moderately to well-sorted sandstone. Coarse basal €5 Large sinkhole and crossbeds are all common in sandy intervals. As much as 200 ft of the Roubidoux Regionally, the Paleozoic rocks dip a few degrees or less to the southeast.
conodonts: U.S. Geological Survey Open-File Report 81-743, p. 115-117. mixed with residuum, probably because of bioturbation. Mapped at only Eonglomfer;ce beds are cornmorlw an'd cons;(ist onIigneous detr!tus §hed from K Small sinkhole—Queried where uncertain Formation occurs in the southern part of the quadrangle. Howe\{er, this gentle dip is interruptgd in the vicinity of the !mobs of Mesoproterozoic

Le Maitre, R.W., 1984, A proposal by the [IUGS Subcommission on the Systematics two locations; elsewhere a QI map symbol marks observed deposits. As nobs o esoproterozoic volcanic rocks. Clasts range In size up to ) volcanic rocks in the Stegall Mountain quadrangle. Paleozoic beds have been draped

. I . i Iders, several feet in diameter. The exact age of basal conglomerate @0 Paleokarst sinkhole o over all knobs and obtain moderate dips of as much as 38 adjacent to the knobs
of Igneous Rocks for a chemical classification of volcanic rocks based on the total much as 3 ft thick boulders, ! ! . Surficial Geology P I :
alkali silica (TAS) diagram: Australian Journal of Earth Sciences, v. 31, p. > FoS8d o o § ) ) ] ) beds is poorly constrained and may be in part Lower Cambrian and (or) ~e  Spring Infilling of paleochannels between the knobs and differential compaction have
243-255. ol / QT”" Re5|deum derived from Boubldoux Formation (Qua.te.rnary and Neoproterozoic. Thickness ranges from 0 to 27 ft in drill holes in _ _ Surficial deposits in the Stegall Mountain quadrangle include alluvium, terrace produced localized variations in the regional dip. Draped beds dip away from the

) » Tertiary)—Red and reddish-orange sandy clay containing angular southern part of the quadrangle (table 2), but greater thicknesses are % Abandoned prospect pit or small mine deposits, residuum, colluvium, talus, and loess. Overall, surficial deposits are estimated knobs in all directions, indicating that deformation is due to differential deposition and

McDowell, R.C., 1998, Geologic map of the Greer quadrangle, Oregon County, sandstone and chert cobbles and boulders as much as 6 ft in diameter babl Isewhere in th d | SM-6 . . . i
Missouri: U.S. Geological Survey Geologic Investigations Series Map 1-2618, scale S andst bbl 4 boulders. fine- & e | red. probably present elsewhere In the quadrangle X Sample locality for geochemistry of Mesoproterozoic rocks—See table to cover more than 90 percent of the quadrangle. compaction on a sloped surface.

T ' andstone cobbles and boulders, fine- to coarse-grained, poorly sorted, 3 for analyses Alluvium (Qal) is restricted to the present-day stream courses and is dominated by As described above, some of the faults that cut Mesoproterozoic rocks also cut
1:24,000. ini i i i V] S f Mesoproterozoic Volcanic Rocks y . : : h : .
and locally containing symmetrical and asymmetrical ripple marks. Chert pper >sequence o p ; i Pal k t d f different Pal f t In the latt
. . . > ¢ e 21908 . silt, sand, clay, and gravel. Gravel clasts are mostly chert and lesser volcanic fragments aleozoic rocks or juxtapose resiauum of different Faleozolc tormations. In the latter

McDowell, R.C., and Harrison, R.W., 2000, (-:.eologl.c map of the POWdeI.’ Mill Ferry cotft?les and boulders, light tc? medlum—gray conﬁlstlng of banded, sandy, - Rhyolite of Shut-In Mountain (Mesoproterozoic)—Lava, dense. Named ° Drill hole—See table 2 for summary of well data and sandstone. Pleistocene terrace deposits (Qt, Qtl) also occur in virtually all stream case, the faulting is inferred from indirect evidence, and it is uncertain as to whether
quadrangle, Shannon and Reynolds Counties, Missouri: U.S. Geological Survey oolitic, and porcelaneous varieties. Occurs on hilltops where bedrock of for exposures on and around Shut-In Mountain (secs. 2 and 11, T. 28 N., seeeees Approximate outline of buried knob of Mesoproterozoic volcanic valleys. Generally, at least two levels were observed but were not mapped separately. the faulting occurred before or after development of the residuum. Our interpretation
Geologic Investigations Series Map 1-2722, scale 1:24,000. the' Roubidoux Formation h.as been deeply' we'athered. R(?ubldOUX R. 3 W.). Unit is moderately crystal rich to crystal rich with phenocrysts rocks—Inferred from aeromagnetic data Terrace deposits (Qt) consist dominantly of sand and gravel; however, some are is that the faulting was pre-residuum and that extensive weathering of bedrock in both

Missouri Geological Survey, 1979, Geologic map of Missouri: Rolla, Mo., Missouri residuum was mapped only in areas where it directly overlies older ranging from 12 to 30 percent. Typically, this unit contains : - R capped by loess or reworked loess (Qtl). Gradational with the latter are dissected walls of the faults has produced the residuum against residuum pattern. However,

ivisi W3 formations and no in situ Roubidoux bedrock was inferred; unmapped - YPIcaly, Fe. Occurrence of mineralization—Cu, copper; Fe, iron; Mn, manganese : o ) . . - o : . -
Division of Geology and Land Survey, scale 1:500,000. g<2z ¢ w : ' ¢ . 2 .pp approximately 10 to 15 percent white to pink alkali feldspar; 3 to 5 remnants of terrace-like landforms (QTtrc) consisting of residual and colluvial material post-residuum offset cannot be ruled out. It is important to emphasize again that in

Nason, F.L., 1892, A report on the iron ores of Missouri: Missouri Geological Survey, ig : EOUbIdfOUX I'eSIdULAm eXIi'tS v;r;u]?tllt)rlfelz/eryWhere that the Roubidoux percent anhedral to euhedral quartz phenocrysts, and common (but —-—sc—— Stromatolitic chert in Gasconade Dolomite capped by loess. These depOSitS genera”y occur in the headwater areas of drainages our mapp|ng pro'cedu're 0n|y residuum derived fror.n a younger. formation .resting on

2d Series, v. 2, 366 p. g3 g ormation occurs. As much as Ic sporadic) blebs, pods, or disseminations of fluorite; and less than 1 to 3 ——ss—— Sandstone bed in Eminence Dolomite in the northern half of the quadrangle. These terrace-like landforms are only partially ?n older formation is pgrgayed on thel geologic Lnap; hI’ESIdl:lum Og |tslparent
2 o i d . ) . : ; : ; e ; ; i i ormation was not mapped, but is extensively present throughout the quadrangle.
Orndorff, R.C., and Harrison, R.W., 2001, Geologic map of the Winona quadrangle, ‘ ©.QTgr - | Residuum derived from Gasconade Dolomite (Quaternary and percent disseminated magnetite-hematite grains in a dense, light-pink to mapped and are interpreted as both old erosional surfaces that developed on bedrock Th .ppf ting in Pal yp y "rougt h Sq I ,ﬁ .
. ! . . Lo . < B - . maroon-red matrix that consists of cryptocrystalline aggregate of quartz and as old graded colluvial deposits. Hand augering and core drilling into some of e most extensive faulting In Paleozoic formations in the Stega ountain
Shannon County, Missouri: U.S. Geological Survey Geologic Investigations Series Tertiary)—Brown and red clay containing angular blocks of white chert ] . . d | | he Mill Creek faul hich Mill C reek i 4
Map 1-2749, scale 1:24,000 and masses of quartz druse. Chert blocks include porcelaneous, oolitic, alkali feldspar, and iron oxides. Flow banding is generally non-existent to these landforms penetrated less than 5 ft of loess, presumably of Wisconsinan age and _cliua ralr\]g eROCCLc’vS a onc?t e dl ref1 ault zgr;e, w |cI cross.es rl] reek in s;jec. ,f
! TET R . - S . oorly developed; where present it typically swirls and commonly displays roughly equivalent to the Peoria Loess, overlying a well-developed paleosol many tens . 27 N., R. 2 W, and extends northeastward for nearly 5 mi to the eastern edge o

Orndorff, R.C., Harrison, R.W., and Weary, D.J., 1999, Geologic map of the ?n(: algal strolmatollt.e vla:jletles, a:js muchbzs Ii{ ftin dlalmbetzr, :.alve(;afglng O}'f zow yfolding.p Locally tphis unit ti);p aut);brecciated. Small Zoner) )éf DISCUSSION of feet thick that formed on bedrock. the quadrangle. A continuation of the fault zone has been mapped in the adjacent Van
Eminence quadrangle, Shannon County, Missouri: U.S. Geological Survey Geologic btés:| rgi:i/ef)ggizsgrc]: ,\clelse;algeIrstc())ncecursuonet;J osr (s):\h?”;:vaerea;o:vwhzr: hydrothermal brecciation also occur locally. Vesicles mineralized with All areas underlain by carbonate rock contain residuum, from a few feet to greater Buren North quadrangle (D.J. Weary and R.E. Weems, unpub. data). The fault zone
Investigations Series Map 1-2653, scale 1:24,000. bedrock of the Gasconade Dolomite has lfeen deeply weathered quartz and feldspar are common. T his unit is interpreted as coalesced lava INTRODUCTION than 100 ft in thickness, that developed from dissolution by carbonic acid in ground probably continues for about 1/2 mi to the southwest of Mill Creek, but beyond that

i . ; o - iati i i . . . . . i i i i its continuation is uncertain because of poor exposures.

Orndorff, R.C., Sebela, Stanka, Weary, D.J., MC'?°We“' R.C., Harrison, R.W., and Gasconade residuum was mapped only in areas where it directly overlies f|0W§ and dqmes. Areas of hydrothgrmal brecaatlon. and inclusion of The Stegall Mountain 7.5-minute quadrangle is located on a highly dissected part walter. .Th'“,res'g‘ﬂuf“' Qe”e’a'_'é’ less tcl;ar) Sdftfth'Ck’ oceurs Ic:)cz:ly o;;Vlesop.roterozmc : The ;\A';:I Clreelk ?ault zolne s beit desgiberd :fa sueries of braided or en echelon fault
Weerps, .R.E., 1999, A geologic framework in ka.rst, U..S‘. Geological Survgy older formations and no in situ Gasconade bedrock was inferred; e-xotlc aphanitic volcanic cIasts. are mterpreted. ma.rklng probable Yent of the Salem Plateau of the Ozarks Plateaus physiographic province in Shannon and voh.car:ng l:plts. |st|nct|vedre5| uum derived roFm youngerI e ro'f:I ormat|o.ns' uponf trands. Only one drand was mapped crossing Mil Crock. whore differonces i the
contributions to the hydrogeology of the Ozarks of M.ISSOU.I’I, in Beck, B.R:, Pettit, unmapped Gasconade residuum exists virtually everywhere that the sites. U/Pb analyses of one multiple-crystal and five single-crystal fractions Carter Counties, south-central Missouri. Altitudes range from approximately 520 ft which it lies are mapped as separate units. For example, residuum consisting o oo y 9 ' .
A.J. and Herring, J.G., eds.. Hydrogeology and engineering geology of sinkholes Rl ) y y o f his unit vielded £1470.4 + 2.7 Ma (Harri d oth o J y sandstone and insoluble chert material derived from weathering of the Roubidoux altitude of the base of the Gunter Sandstone Member of the Gasconade Dolomite

o 9, J.4., €ds., Hydrogeology gineering geology | Gasconade Dolomite occurs. As much as 125 ft was reported in drill hole rom this unit yielded an age of 1,470.4 + 2.7 Ma (Harrison and others, along Current River in the northeastern corner of the quadrangle to 1,359 ft at the ; X s . X . . .
and karst,1999—Proceedings of the Seventh Multidisciplinary Conference on 2000). In part the same as Stegall Rhyolite of Tolman and Robertson . . . . " . L Formation that lies upon the Gasconade Dolomite is mapped as Roubidoux residuum from an outcrop at about 755 ft on the northwestern side of the fault and its location

. ; . . : 13385 (table 2) summit of Thorny Mountain. Current River and several of its tributaries have incised i . : 8 . . . . R .
Sinkholes and the Engineering Impacts of Karst, Harrisburg-H ershey, Pennsylvania, 14102 (1969, p. 14-15). Minimum thickness of 900 ft the area, producing a steep, mountainous topography. The quadrangle contains a few (QTrr). The Quaternary-Tertiary designation is based on the interpretation that the at about 655 ft in Norris Cave on the southeastern side of the fault indicate
April 10-14, 1999: Brookfield, Vt., A.A. Balkema, p. 57-62. QTr Peck Ranch unit (Quaternary and Tertiary, and Mesozoic?)—Brown, - . . . private %armlands that are ,restricted to valley bottoms. The majority of the land is residuum is probably younger than Cretaceous, although a Mesozoic age for some approximately 100 ft of down—tq—the—squtheast offset. Apparently the prgsence of .thIS

Pratt, W.P., Anderson, R.E., Berry, A.W., Jr., Bickford, M.E., Kisvarsanyi, E.B., and red, and reddish-orange sandy clay containing angular blocks, cobbles, er]yo“te of StegaI;tMo::r;\;am t(Me§oproter10920|cc)i—2I(_)a\_/l?, zdser’\\fe. RNaZmV(-\zld forested and includes sections of the Ozark National Scenic Riverways (National Park .reS|duum 'canpot be ruled out. Pratt and others (1992) speculated that some residuum faul';_ affectT t?le water ta.ble, a; |Tmed|atel)c; :pstrea:m fro;n thethfauflt, l!:m:\lﬂ.?lrgek E a
Sides, J.R., 1979, Geologic map of exposed Precambrian rocks, Rolla 1 by 2 and pebbles of sandstone, and various varieties of chert. Insoluble, or exposures on Stegall Mountain In secs. 17 an R ’ Service), Rocky Creek State Conservation Area, Mark Twain National Forest, and in the region Is as old asCretac.eous. ) ) o continuously Tlowing spring and stream, and downstream from the fauft, Witll & reek s
quadrangle, Missouri: U.S. Geological Survey Miscellaneous Investigations Series residual material derived from intense in situ weathering of Paleozoic This unit is a variation of the rhyolite of Shut-In Mountain in that. it hés .a Peck Ranch State Conservation Area. A contiguous area of exceptionally thI.Ck reSI-duum that covers many square miles in typically dry except c'iurlng heavy rain ev&::‘nts. Also, Norris Cave is dry to a depth of at
Map I-1161, scale 1:125,000. rocks from Roubidoux Formation down through the upper Eminence !owelj quartz phgnocryst content of.0.5 to 2 perce.n.t. Otherywse, it is As much as 1,000 ft of flat-lying to gently dipping Upper Cambrian and Lower which there are no outcrgps of Paleozoic s_edlmeptary rocks was mapped separately least 120 ft below Mill Creek, except during flood events. ' '

) ] Dolomite. Crude stratigraphic sequence is generally preserved. At least identical and is interpreted as genetically related. Minimum thickness of . . . ) as Quaternary-Tertiary residuum (QTr), and is herein referred to informally as the Peck The northwestern and southeastern contacts between Mesoproterozoic volcanic

Pratt, W.P., Middendorf, M.A., Satterfield, I.R., and Gerdemann, P.E., 1992, ft thi 200 ft Ordovician sedimentary rocks, mostly dolomite and lesser sandstone, overlie Ranch unit. This unit consists dominantly of chert and sandstone cobbles and rocks and Paleozoic rocks on Little Thorny Mountain in sec. 22, T. 28 N., R. 2 W.
Geologic map of the Rolla 1 by 2 quadrangle, Missouri: U.S. Geological Survey T28N.| 200 fe thick Mesoproterozoic volcanic rocks that crop out as discrete knobs and mountains. The boulders de:rived from the Roubidoux Gascyonade and upper Eminence formations are parallel strands of the Mill Creek fault zone. Between this arez; and Mill C’reek, one’
Miscellaneous Investigations Series Map 1-1998, scale 1:250,000. 401 = Or Roubidoux Formation (Lower Ordovician)—Sandstone, orthoquartzite, - Tuff of Mule Mountain (Mesoproterozoic)—Air-fall tuff. Unit is dense, Yolcanlc rocks range from. rhyolite to trachyte In composition and are dl\."ded into five Contacts' around this unit are arbitraril)’/ drawn near'areas of Paleozoic outcrop Bridgé strand of the fault zone was mapped along an abrupt contact between mapped

Repetski, J.E., Orndorff, R.C., Weary, D.J., and Ethington, R.L., 2000, Conodont T27N. . dolomite, sandy dolomite, and chert. Sandstone is white to pale orange, aphanitic, finely laminated, and commonly silicified. Phenocrysts are rare |nformildmat1)p units. Rleglo.nally, thlese units ?re d.|V|5|;>':et|n.to twoke:jupglve §e<qu:|ence; (1930) mapped an area of residual chert in which he inferred an approximate location Roubidoux residuum and unmapped Gasconade residuum. Alignment of three
biostratigraphy of the Eminence Dolomite-Gasconade Dolomite contact interval in 21307 21307 fine to coarse grained, thin to thick bedded, generally poorly sorted, and consist dominantly of angular quartz. Accret|onary' lapilli- (lapilli-sized se?ara'el t'yda syptvo_ﬁ]nlcl angular uncon orn"niy fa hlsﬂ ma; fe} ly a]llr @ and of the Gunter Sandstone; the boundaries for his area approximate those of the Peck sinkholes, zones of intense manganese mineralization, and topographic saddles are
the Missouri Ozarks [abs.]: Geological Society of America Abstracts with Programs, - commonly crossbedded and ripple marked; weathers light brown to pellets of ash formed by rainfall through a downwind ash cloud or voicaniciastic deposits. | he lower sequence consists or asn-Tlow s, lava Tlows, an Ranch unit. Total thickness of the Peck Ranch unit is undetermined. but based on other criteria indicative of possible faulting that led to the mapping of this strand. This
v. 32, no. 3, p. 39-40 T 27N reddish brown. Dolomite is light to medium gray, medium to coarse accretion from a moisture-laden eruption column) are relatively common. air-fall wffs (Orndorff, Harrison, and Weary, 1999; McDowell and Harrison, 2000) topographic relief, it is at least 200 ft thick in places. Estimates on the thickness of strand also borders a small knob of volcanic rocks that crops out in sec. 27, T. 28 N

T ' ' ’ . L i . . " is unit li i that erupted from multiple vents and is interpreted as having been deposited in a ! ) . - . L ."

Sinha, B.N., and Kisvarsanyi, Geza, 1976, Precambrian volcanic rocks exposed on grained, thin t'o. medium l?edd(.ad. Chert is white to medium gray, Igcal!y Iehlfjeunnclgllecffa\fg{zaanr:ca?c?sliasr i:”;?;‘ffs";?';)l’l bl\?lt(:\tljiigir:h:r:gp?rrhzngcﬁgii structuraplly controlled \?olcanotectonic depreision, o calde?'a. The s%utheastern the original Paleozoic section from which this material was derived are on the order of R 2 W., and a buried kn.ob of volcanic rock in sec. 33, T. 28 N,, .R. 2 W.,. that is
Stegall and Mule Mountains, Carter and Shannon Counties, Missouri, in sailndy and oolitic; occur§ in thin beds, lenses, and nodules.. Formatlor? is wi?h overlying units (Ysi and Ysm) is sha? and conformable. The contact margin of this caldera is in the Stegall Mountain quadrangle. The upper sequence 500 to 700 ft. Because this unit is composed of residuum derived from in situ inferred from aeromagnetic data..The .sense of displacement along this strand is down
Kisvarsanyi, E.B., ed., Studies in Precambrian geology: Missouri Geological Survey, highly weathered and is not well exposed. Contact with underlying with the u)rl1degrl o un?tl (Yltm)?:ncom Iexpand eaular. Uit was manoed consists of post-caldera lavas, domes, and air-fall tuffs that erupted from numerous weathering of several formations, the stratigraphic sequence of the parent materials to the northwest, apparently having bifurcated from the down-to-the-southeast strand
Report of Investigations 61 (Contribution to Precambrian Geology no. 6), p. Gasconade Dolomite ranges from 60 to 100 ft above the top of v where i y h? ‘ ded 3"30 “ b eguiar. php vents. U/Pb analysis of zircons from the rhyolite of Shut-in Mountain yielded an age can be identified; sandstone derived from the Roubidoux Formation overlies residual just northeast of Mill Creek.

114-121 ( Cryptozoon chert of Gasconade Dolomite. Top of unit not present; gny where its t ch r:ess exceede t[; kUt it is prese?t everwa ere of 1 "‘-70 4 + 2.7 Ma Harrison and others, 2000) drusy chert from the Gasconade Dolomite, which overlies residual sandstone from the Northeastward from Little Thorny Mountain, the Mill Creek fault zone consists of
) . i etween upper and lower sequences. Thickness ranges from 15 ft to , e 4 . : . : : : ; ;
Tolman, C.F., and Robertson, Forbes, 1969, Exposed Precambrian rocks in southeast gy thickness as much as 200 ft perhaps aspnﬁuch o oo q 9 The volcanic rocks are unconformably overlain by Paleozoic sedimentary rocks. Gunter Sar\dstone, which overllfes're5|dual chert from the Eml'nence'DoI.omlte. .Al'so three subparallel strands: The porthwestgrnmost strand is down tq the southeast with
. A . X o oo e — ) o ) . ) o ) . preserved in the Peck Ranch unit is the draping of the Paleozoic section in proximity as much as 90 ft of stratigraphic separation on the Gasconade-Eminence contact. The
Missouri: Missouri Geological Survey, Report of Investigations 44 (Contribution to Gasconade Dolomite (Lower Ordovician)—Dolomite, chert, sandstone The Paleozoic sedimentary rocks were deposited in a shallow intracratonic sea that . . ; - . . . .
Precambrian Geology no. 1), 68 p o9 and orthoquartzite. Formation can be divided into fo,r n'ts, not sho r,1 Lower Sequence of Mesoproterozoic Volcanic Rocks contained islands of the resistant Mesoproterozoic volcanic rocks. Thus, the older to the Mesoproterozoic volcanic knobs. As first noted by Bridge (1930), residual middle strand is down to the northwest, but only by a few tens of feet. Most of its
T ) - 10ggi vartzite. ' vided 1 ur units, W . ) . e material adjacent to the knobs is dominated by cherts and sandstone (Gunter trace is beneath Quaternary alluvium in Big Caney Hollow. However, an exposure of

Ulrich, E.O., 1911, Revision of the Paleozoic systems: Geological Society of America separately on this map. Dolomite of upper unit is typically light gray, thick - Tuff of Little Thorny Mountain (Mesoproterozoic)—Ash-flow tuff. volcanic rocks protrude into the younger sedimentary rocks. Adjacent to and Sandstone) #rom the lower Gasconade Dolomite, vx)/lhile 2t greater distances from the the fault surface, dipping 75 to the northwest, was found in a small waterfall near the
Bulletin, v. 22, . 281-680. bedded, medium to coarse grained, and vuggy. Weathered surfaces are ; o surrounding these protrusions, bedding of the sedimentary rocks commonly has been . . - . .

' P Named for exposures on Little Thorny Mountain in sec. 22, T. 28 N., R , . knobs, cherts derived from the upper Gasconade and sandstones from the Roubidoux mouth of a small tributary to Big Caney Hollow in the SE1/4 sec. 11, T. 28 N, R. 2
. . commonly pitted. Dolomite of the upper part of the middle unit is Cesn v draped to more moderate dips of as much as 38 . Fragments of volcanic rocks are " ; . . . . .

Van Schmus, W.R., Bickford, M.E., Sims, P.K., Anderson, R.R., Shearer, C.K., and . ? ' ) . : ) 2 W. Unit is dense, dark maroon to purple, moderately crystal rich to . . ' . . Formation dominate the residuum. W. Eminence Dolomite formed both walls of the fault. A steep-sided topographic

. . . . typically light gray, medium to thick bedded, fine to coarse grained, and ] common in sedimentary rocks adjacent to the protrusions. Mapped Paleozoic rocks . . . ddle in the SW1/4 14 T. 28 N.. R. 2 W hich the Roubid
Treves, S.B., 1993, Proterozoic geology of the western midcontinent basement, in . . ! crystal rich, and quartz poor. Phenocryst contents vary from 5 to 20 . - - . . . . The Peck Ranch unit overlies pre-Paleozoic paleovalleys that are walled b saddle In the sec. P - R. ., across which the Roubidoux

y ' q p y y p P Yy y
. . contains white to light-gray chert nodules and lenses. The uppermost bed are, in ascending order, Potosi Dolomite, Eminence Dolomite, Gasconade Dolomite, . . . : . - i . : .

Reed, J.C., Jr., and others, eds., Precambrian: Conterminous U.S., v. C-2 of The £ th ¢ the middl o stent white C percent and consist almost exclusively of alkali feldspar; quartz is very rare and the Roubidoux Formation Mesoproterozoic volcanic knobs and contain a relatively thin Paleozoic section (see residuum-Gasconade contact is apparently displaced about 30 ft, down to the
Geology of North America: Boulder, Colo., Geological Society of America, p. of the upper part of the middle unit is a persistent white Cryptozoon to absent. Magnetite and hematite grains make up from 2 to 10 percent ; L cross sections A-A’ and B-B’). The volcanic rocks are highly impermeable; in northwest, is additional criteria used in mapping this middle strand. The
239-259 chert, 2 to 5 ft thick. Where identifiable, this Cryptozoon chert bed was f th k; fluorite blebs and di inati Sinha and Bedrock exposures are estimated as being limited to less than 10 percent of the contrast, the Paleozoic rocks are very permeable. It is interpreted that ground-water southeasternmost strand is down to the southeast with possibly as much as 140 ft of

' | mapped (sc notation on map); also, it was commonly used to map the ot the roci; Tluorite DIEbs and disserminations are common. sinna an quadrangle and consist dominantly of volcanic rocks on high topography and lesser ! ) yp : pret ground tratigraphi tion i 13and 14. T. 28 N. R. 2 W. H there i
Van Schmus, W.R., Bickford, M.E., and Turek, A., 1996, Proterozoic geology of the 4099 Roubidoux/ Gasconade contact. which rarely is exposed. This contact was Kisvarsanyi (1976) describe euhedral phenocrysts of relict fayalite, or sedimentary rocks along valley slopes. The remainder of the quadrangle is covered by flow around the volcanic knobs and through the Paleozoic rocks within the stratigraphic separation in secs. an T . R. - However, there is no
_ | Mid . b . d P uii B.A dc . - 1 y p . ' pOSSiny an iron pyroxene, WhICh are now altered to hematite, CaICite, N . A K . . pa|eova”ey5 contributed to increased dissolution of carbonate materiall the direct Indlcatlon Of that mUCh dISpIacement along Strlke to the SOUthWest, Suggestlng that the

east-central Midcontinent basement, in van der Plujm, B.A., and Catacosinos, placed at approximately 60 to 100 ft above the Cryptozoon chert, which >>! ) ' are’t m - unconsolidated residuum, colluvium, talus, and alluvium. Adjacent to the protrusions - ) X . : ) . oo L2 .
P.A., eds., Basement and basins of eastern North America: Geological Society of st ! ; X ' sericite, and epidote. Unit contains fiamme and eutaxitic texture, is f volcani K . ¢ | i h | | consequence of which was production of the Peck Ranch unit. fault either scissors or dies out in that direction. An argument for scissoring is that this
93 is an average of observed intervals. Dolomite of the lower part of the : Of volcanic rocks are extensive areas of several square miles where almost tota ) ) ) . d k f the faul h f I K

America Special Paper 308, p. 7-32. . R . . . moderately to densely welded, and is commonly, but not everywhere, flow . . : ) . Most hill slopes in the Stegall Mountain quadrangle are covered by mass-wasting strand is an on-strike continuation of the fault segment that runs from Mill Creek to

p p P middle unit is light to very light gray, medium bedded, medium to coarse . v ] e dissolution of carbonate material has left nonsoluble residual deposits as much as a ; . . . - . ) . . - A .
: . ) ) o ' : banded. Primary foliations are typically steeply dipping and generally . . deposits. In carbonate terrane, colluvium dominates and is gradational into residuum Little Thorny Mountain and is down to the northwest. Such a relation is consistent

Weems, R.E., 2002, Geologic map of the Low Wassie quadrangle, Oregon and grained, and contains chert as nodules, stringers, and beds. Chert includes few hundred feet thick. Elsewhere, numerous karst features, such as sinkholes, caves, - . . . . . . . S

; ; : ; B ot ; ’ " o ' . L strike N. 40 -50 W. Steeply dipping foliations are interpreted as being ; ; ; ; that caps the tops of hills. In volcanic and sandstone terranes, talus or debris-flow with a scissoring fault and is the basis for mapping it as such.
Shannon Counties, Missouri: U.S. Geological Survey Geologic Investigations Series porcelaneous, oolitic, porous with druse, and stromatolitic varieties. A oroduced by rotation during caldera collapse (Harrison and others, 2000) and losing streams, have formed in the carbonate rocks. Pleistocene loess is present deposits occur on hill slopes. None of these slope deposits was mapped A possible northeast-striking fault, parallel to the Mill Creek fault zone, was mapped
- : . i i i i i i ' : on many hilltops and as a reworked constituent in some alluvial terrace deposits. No ’ . . " e ) o !
Map 1-2719, scale 1:24,000 persistent oolite bed occurs In th.e middle part of the middle unit (Ornd(?rff Because of rotation, thickness of this unit is difficult to determine, but is at attem tywas nf)ade to map the distribution of loess in the quadrandle ra'taher a Qi Quaternary loess, presumably of Wisconsinan age and roughly equivalent to the from near the end of the Peck Ranch airplane landing strip in sec. 4, T. 27 N., R. 2
Winslow, Arthur, 1894, Lead and zinc deposits, part 1: Missouri Geological Survey, and Harrison, 2001), which defined the top of the Van Buren Formation . p p q gle, ! i hich is th id d and thick I it in th W., to near Rogers Creek, a distance of over 2.5 mi. Criteria used in mapping this
. . . least several thousands of feet thick . Peoria Loess, which is the most widespread and thickest loess unit in the , 9 , pping
i of Bridge (1930). Beds formerly called the Van Buren Formation are light symbol marks locations where loess was observed. . . . - . . : ; ; -
2d Series, v. 6, 387 p. . . midcontinent, occurs on most ridges and hilltops in the southern two thirds of the possible fault were (1) a consistent stepping down to the southeast of the stromatolitic
ray to vellowish gray, thin to medium bedded, fine to medium grained : : : Several northeast-trending and fewer northwest-trending faults were mapped or ’ 9 P - - . .
/ gray toy gray, - aed, ( 9 - Rhyolite of Russell Mountain (Mes.oproterozo|c)—Ash—row tuff. Named inferred in the quadranale. These faults are interpreted to have been active quadrangle. Loess was mapped only in two locations; elsewhere a QI symbol marks chert horizon in the Gasconade Dolomite along several ridges that occur between
wgg |/ The Gunter .Sandstone Membe'r ((?gg) is a Ilght-.gra)./ to white sandstqne, for exposures on Russell Mountain in sec. 2, T. 28 N., R. 2 W., in Stegall el b .q ° .9 th " 5 § g p b rending into th sites where loess was observed. In many places, the loess is intermixed with residuum, tributaries to Mill Creek and (2) an abrupt juxtaposition of Roubidoux residuum and
; san'dy dolomlte, or orthoqugrtznte .|nterbeddeq| with light-gray to tan, fine- Mountain and Powder Mill Ferry quadrangles (see McDowell and Eplzozlcia )g leglfn;llnliainlnh ebe ssgpr;?ner:gmctﬁin Iipro ably extending into the brobably the result of bioturbation. Loess, or reworked loess, was observed also on unmapped Gasconade residuum on a ridge crest in sec. 26, T. 28 N., R. 2 W. If this
1. grained, thin-bedded dolomite. This member is always present at the base Harrison, 2000). Unit is moderately crystal rich, containing 10 to 20 enozoic. Style of faulting has been dominantly strike slip. many terraces in the quadrangle. T hese terraces are designated as the Qtl map unit. postulated structure is real, these relations suggest that it is also a scissors fault.
4098 i ; . Bridge (1930) mapped this quadrangle and adjacent areas at a scale of 1:62,500 Y a 9 9 Q P
of the Gasconade, but only'prorplnent OUtCVOPS are mapped. The Gunter percent phenocrysts of pink alkali feldspar, locally altered to a pale-green p 9 4 oth 1322 a d hg d JI ¢ the Roll 1 ’b 2 Three other unnamed faults are mapped in the northwestern quarter of the
.y . - . ranges from 10 tO_ 25. ft in thickness. Maxmum observed thlcknes§ of color, sparse to no quartz, and 5 to 10 percent magnetite/ hematite ra':jt anl others (I f) Tnappe ¢ E, (;ua rangle a_lf lpart ° ; I: bo a Y STRUCTURE quadrangle in the Wildcat Hollow and Little Rocky Creek drainage basins. All of these
Tablte :M—'Ages' OA 'gneouss r:>c:<s |r'1c.the.Err.unen.ce-Van Ehuren and surrounding area, south- 430000| .Ga§conadej Dolomite in the quadrangle s about 259 f; cross sgctlons grains. Unit is typically densely welded with well-developed flow banding gf’ah rangdeKa?t a scale 8917'62)50’%08' ttls edr (1:69)619;);;? an.b do ec;tson a 26::‘)’ faults strike west-northwest. The northernmost fault is in sec. 6, T. 28 N., R. 2 W.,

central Missourl. Approximate location is given in parentheses. FEET[ indicate slightly more than 400 ft of thickness; drill-hole data in the and eutaxitic texture, although locally it is massive with poorly developed inha and Risvarsanyl {15 76), and ¥ ratt and others 7) described and mapped the The structural geology of the Stegall Mountain quadrangle is best described and sec. 1, T. 28 N., R. 3 W. A down-to-the-south throw of approximately 30 to 40

th t of th d le indicate at least 312 ft with th . PR -~ : volcanic rocks in reconnaissance fashion. Geologic mapping for this investigation was S . )

Age, in Ma Rock type Location Reference southern part of the quadrangie ndicate at ‘eas with the ‘upper or no flow banding. This unit is interpreted as consisting of multiple flows beaun in the soring of 1997 and was completed in the fall of 1999 separately in terms of features observed in the Mesoproterozoic rocks, in Paleozoic ft is indicated by the stratigraphic offset of the Gunter Member of the Gasconade

1,470.4 +2.7 rhyolite Stegall Mountain (Harrison and others, 2000) contact not encountered (drill hole 21908, table 2). Contact with of both simple and compound cooling units. Primary foliations are 9 pring P ) rocks, and in surficial deposits of Cenozoic age. Some faults appear to have affected Dolomite. Subsidiary left-lateral vertical shears, striking N. 40 W. and having

(sec. 19, T. 28 N, R. 2 W.) underlying Eminence Dqlomlte was placed at the base of lowest typically steeply dipping and generally strike N. 40 -50 W. The steep dip STRATIGRAPHY rocks in all age groups. slickenside striations raking 10 NW., were observed adjacent to this fault. Both the

1,461.8 5.5 granite Big Spring quarry (Harrison and others, 2000) :sandstone or sandy dolomite of the Gunter Sandstone Member. Contact of foliations is. interpreted as being produce.d from rotation du.ring caldera sense of motion and vergence direction of these subsidiary shears suggest right-lateral,

(sec.29, T.27 N, R. 1E) is unconformable collapse (Harrison and others, 2000). Relation to the tuff of Little Thorny Mesoproterozoic Volcanic Rocks Structures in Mesoproterozoic Rocks strike-slip movement on the fault. The Gasconade Dolomite adjacent to this fault is

1,480 + 42 granite WN 21-B (Van Schmus and others, 1996) __O_és__ Emi Dolomi L Ordovici d U Cambri Mountain is uncertain, is possibly in part correlative. Because of rotation, exceptionally thin (<120 ft), consists of uncharacteristic dark-gray massive chert, and

(sec. 7, T.27 N.,R.3W.) 4097000 < minence Dolomite (Lower Ordovician an pper Cambrian)— thickness of this unit is difficult to determine, but is at least several i i i i Volcanic rocks in the Eminence-Van Buren area, including those in the Stegall di latively steeply ( h as 37 ) into the fault. An int tation is that th

) 097000m.N. Dolomite, sandstone, and chert. Dolomite is light gray, massive to thick X ' Volcanic rocks crop out extensively in the northern part of the Stegall Mountain ’ 9 9 Ips relatively steeply (as much as Into the Tault. An Inteérpreétation IS that these

1,473 12 granite SF-20 (Van Schmus and others, 1996) ' A ) ; ' . thousands of feet thick drangle and fa cl £ han 50 knobs th de i h Mountain quadrangle, have been interpreted as intracaldera deposits of the Eminence anomalous features resulted from syndepositional or post-depositional tectonism and

(sec.1,T.26 N, R. 2 W) bedded, and medium to coarse grained. It typically weathers bluish gray quadrangle and are part of a cluster of more than nobs that protrude into the . ! . )

-1, T.26N., R.2W. ) . Paleozoic section in the Eminence-Van Buren (EVB) area of south-central Missouri caldera (Kisvarsanyi, 1981; Harrison and others, 2000). The southeastern margin of mineralization. Both of the other faults are in sec. 12, T. 28 N., R. 3 W., and are

1,473 £15 granite Round S pring (Bickford and others, 1981) and medium gray, has pitted surfaces, and commonly crops out as small . . . . . . . . - . s

. . s Volcanic rocks, undifferentiated (Mesoproterozoic)—Shown in cross (fig. 1). Drill-hole data from the EVB area suggest that the volcanic rocks persist in the the Eminence caldera is postulated to be the contact between volcanic and granitic down to the north. Stratigraphic displacement, based on offset of the Gunter Member,

(sec. 28, T.31 N, R.4W.)) knobs or pinnacles. Many fresh surfaces contain oxidized rust-colored sections onl g- 1 99 ; ° p ks that is buried b th Pal . ks in th th t of the Stegall is 20 f | both and d strike | h f h df Small

13236 granite BR-124-14C (Van Schmus and others, 1996) mottles. Unit contains variable amounts of chert throughout, commonly y subsurface between the knobs and form a continuous volcanic terrane that extends ﬁcc)u;tai: qLIJSadr:::;Ie (szze:ross stgzﬁ:; Ir_ocwarI?equ:nzce)uvoli;nnicp?;ckc; wheich vevz::]e Is 20 1t or essl on botth z:n tmappe strike lengths are a few thousand feet. Sma

(sec.7,T.27N. R-5W.) as light-gray and white stringers and nodules. A 15- to 20-ft-thick bed of i i over approximately 270 square miles. Dril-hole data, geophysical data, and limited — . . ) : - SPrINGS 0cclr along bOth STCHIres. .

: N sandstone (ss notation on map) occurs approximately 80 to 100 ft below Mesoproterozoic Plutonic Rocks exposures indicate that the EVB volcanic terrane is surrounded by silicic plutonic initially deposited subhorizontally, have been strongly rotated (fig. 2) during caldera Fractures in Paleozoic rocks also were mapped in the quadrangle and were
3700&015 s s 'A‘ T ) B/"\ 91007’33707’00' the Gasconade contact. The sandstone consists of quartz grains and Unnamed plutonic rocks (Mesoproterozoic)—Shown in cross sections rocks (Kisvarsanyi, 1974, 1981) of two age groups: approximately 1,480-1,460 Ma collapse. Upper sequence, post-caldera volcanic rocks have not been rotated. characterized under the same scheme (orientation, spacing, and persistence) as were

fractures in the Proterozoic rocks described above. In addition, the apertures of
fractures in the Paleozoic rocks were inspected, and, for the most part, were found to
be open and narrow (<0.5 in). In some places, however, apertures were observed as
moderately wide (m) (0.5-2.0 in), and even wide (w) (2.0-8.0 in).

Most outcrops of Paleozoic rocks contain multiple sets of fracture orientations. By

10,000-foot grids based on Missouri coordinate

Table 2.—Summary of drill-hole data in the Stegall Mountain quadrangle, Shannon and system, east zone

Carter Counties, south-central Missouri.

TRUE NORTH
MAGNETIC NORTH

1 5 0 1 KILOMETER

e interpreted as possible shear zones that offset basement rocks and are depicted on the

geologic map. Also shown are possible shear zones inferred from lineaments on aerial

far, the dominant trends of these fractures are N.-S. to N. 20 W. and N. 70-80 E.
(fig. 4), similar to fractures mapped regionally (McDowell, 1998; Orndorff, Harrison,

Regionally, EVB volcanic rocks form a complex that consists of two sequences
separated by an angular unconformity that is marked by air-fall tuff and volcaniclastic

1000-meter Universal Transverse Mercator grid

APPROXIMATE MEAN CONTOUR INTERVAL 20 FEET

[Drill-hole numbers are Missouri Department of Natural Resources, Geological Survey and Resource
Assessment Division (MDNR) and U.S. Bureau of Land Management (BLM) file numbers. Ct drill
holes are from Kisvarsanyi (1975). Qtl, Loess-rich terrace deposits; QTrr, Roubidoux Formation
residuum; QTgr, Gasconade Dolomite residuum; Og, Gasconade Dolomite; O€e, Eminence
Dolomite; €p, Potosi Dolomite; €dd, Derby-Doerun Dolomite (usage of Missouri Geological Survey,

ticks, zone 15, shown in blue

DECLINATION, 2002

MAP LOCATION

deposits. The lower sequence, consisting of the tuff of Little Thorny Mountain and
the rhyolite of Russell Mountain, is quartz poor and is dominated by ash-flow tuffs and
lesser lavas and air-fall tuffs (Orndorff, Harrison, and Weary, 1999; McDowell and

photographs and the block-like geomorphic features found in the pattern of
Mesoproterozoic knobs.

One of these inferred shear zones, herein named the Denning Hollow shear zone,
coincides with a northeast-striking fault on Mule Mountain in the western half of sec.

and Weary, 1999; McDowell and Harrison, 2000; Weems, 2002; D.J. Weary and
R.E. Weems, unpub. data). These two sets appear to be conjugate and have no
obvious crosscutting relations. Along all orientations, non-throughgoing joints (those
that are confined to individual beds and do not extend into adjacent strata) dominate

1970} €4 Davie F " eb B A . " ol L e ot v = Harrison, 2000). The lower sequence in the EVB area is estimated to be as much as
; , Davis Formation; , Bonneterre Formation; , Lamotte Sandstone; , o . X . , . X . . . .. R .
Mesoprotorozor . arantic. rocks, includos syenites: Yua. Mesoprotorovor volamt rockgs, A o 2 A 4 to 5 mi thick, strongly implying that this area is a major eruptive complex. Locally, 24, T. 28 N, R. 3 W. There, the Dennlrjg Holloyv shear.zone and a conjugate over throughgoing joints (those that cut the entire outcrop and persist through all
undifferentiated. Altitudes are in feet: datum is mean sea level] E ; foliation attitudes in the lower sequence are chaotic, a characteristic that, as first northwest-striking fault offset Mesoproter_ozonc volcanic rocks in an orthogonal block- beds).
iz - o noted by Kisvarsanyi (1981), is suggestive of megabreccias in an intracaldera setting. faulted pattern. The southwestern block is downdropped relative to the northwestern
o : : ) =R 3i- RN 4 - . . . i i i
E:1rlljlrlnrl1:>oelf Location Collaiar: ef);t;ude, Contianctf:;ltude, Bott?r:nfeaelttltude, CEET : ge 5 o3 FEET Foliation strikes are dominantly northwest trending and steeply dipping (90 = 30 ) and northeastern blocks, and there is a relatively thick accumulation of as much as Structures in Cenozoic Units
= @l b o i i : i i initi i 100 ft or more of the tuff of Mule Mountain in the southwestern block. Directly across
600 - A @ = 1600 (fig. 2). These per5|stent. nc.>rth.west trending steep attitudes of |n|t|aI.Iy subhf)rlzontal he Dennina Holl " he tuff of Mule M i 20 30); hick As discussed previously, some faults involving the Peck Ranch unit have been
MDNR 13385 SW1/4,SE1/4 sec. 4, 745 No data to 685 7 layers are interpreted as indicating a structural control on both volcanic eruptions and the Denning Hollow shear zone, the tuff ot Mule Mountain is only 20 to t thick. ; : ; LAt ;
T.27N. R.2W. 620 QTgr-Og . . This relati hat the faulti d duri : : d L f mapped in the quadrangle; all of which are continuations of faults mapped in bedrock
volcanotectonic collapse (Harrison and others, . ; ; )
' 570 0g-O<€e 525 1200 1200 I tect 1l H d oth 2000) is relation suggests that the faulting occurred during or just prior to deposition o units. It is not straightforward as to whether these faults are younger than the Peck
i i this air-fall tuff. :
800 I 800 The contact between the lower and upper volcanic sequences is an angular . : A . - Ranch unit, or if they already existed in the parent Paleozoic rocks prior to dissolution
MDNR 21908 SE1/4 sec. 14, o4 QTrr to 866 B unconformity. In the Stegall Mountain quadrangle, this unconformity is marked by an Along a linear trend, the Denning Hollow shear zone coincides with boundaries of ' Y y o pare S P
N 400 400 . - . - of carbonate material. A 20-ft-high topographic scarp occurs in Quaternary terrace
T.27N,R.3W. 554 0g-O<€e ir- i i is air- several outcrops of volcanic rocks in the Stegall Mountain quadrangle and adjacent
235 0€e—€ air-fall tuff that is from 15 to 100 ft thick. Locally, this air-fall tuff can be mapped and - . . deposits where the main strand of the Mill Creek fault zone crosses Mill Creek in sec
P SEA LEVEL SEA LEVEL is referred he tuff of Mule M in. Elsewhere in th d le iti hi Powder Mill Ferry quadrangle (McDowell and Harrison, 2000). It also projects through ; : o
-235 €p-€dd Is referred to as the tuif of Mule Mountain. Elsewhere In the quadrangfe, It Is too thin . . . 4, T.27 N., R. 2 W. This could be a young fault scarp, but in order to evaluate it,
-524 €dd-€d 400 400 to map separately, but it is always present at the contact between the lower and a proml.nept narrow saddle between Mill Mountain and ﬂ.]e northern part of Thorny further work such as drilling and (or) trenching will be necessary
‘?(‘)?:g;cgl 800 800 upper sequences. Tuff of Mule Mountain is fine grained, generally devoid of Mountain in secs. 5 and 8 T.28 N, R. 2 W. There Is apprqmmately 300 ft of
1043 Cl__Yg 1062 phenocrysts, and typically intensely silicified. It contains spherical to ellipsoidal topographic relief on both 5|de§ of the Sf]dd|e- Eminence Dolomite crops OL.'t in the SURFACE DRAINAGE DIVIDE
1200 1200 features that are from 1/16 to 1/8 in. in diameter, which are interpreted as .tro.ugh and the rhyolite o_f Shut-in Mountain crops out on the steep flanks. This sadd!e
MDNR 28318 iE;?,’\lSE:zMzs\?\;:. 2, 550 212255%;;;?%<3 o 1600 1600 accretionary lapilli. Tuff of Mule Mountain was deposited on an irregular surface is interpreted as a partially exhumgd pa.\IeO\{aIIey that formed along a Proterozoic A segment of a regionally important surface drainage divide between the Pike
e Only surficial deposit shown is QTr unit NO VERTICAL EXAGGERATION formed on top of lower sequence rocks, which have been strongly rotated and shear zone, which was subsequently fllle.dI:n with Paleozoic rocks. . Creek basin and the Mill Creek and Rocky Creek basins was delineated in the
MDNR 20715 NE1/4,NW1/4 sec. 4, 750 No record to 225 Paleozoic-Proterozoic contact based on aeromagnetic data commonly have dips greater than 45 . Dips of the tuff of Mule Mountain are In proximity to this saddle is a "shut-in” on Rocky Creek between Buzfard a.nnl:'i Mill southern part of the quadrangle. The tributaries of Pike Creek in the quadrangle,
T.27N.,R.2W. -85 €b-Yvu -130 = subhorizontal to about 15 . From these relations, it is interpreted that the tuff of Mule Mountains in the so.uthea.stern corner of sec. 6, T. 28 N., R. 2 W. (A shut-in" is a which include Big Hollow, Vermillian Hollow, Nordic Hollow, Midco Hollow, and
BLM 801-001 center sec.14 900 No record to -200 % ar 2 Mountain was deposited after caldera collapse. local term in the Missouri Ozarks for a site where a stream flows through a narrow other unnamed hollows are all losing streams that are generally dry and in which
- 14, - - = w P4 , The upper sequence consists of coalesced quartz-bearing lava flows and domes that gorge over erosion-resistant igneous bedrock producing waterfalls and pools.) Exposed h infall i ired t d fl Mill Creek. Rocky Creek d thei
T.27N. R.3W. -271 €p-€dd B r > < v ® B pp q q 9 : - A - . ! eavy rainfall is required to produce flow. Mi reek, Rocky Creek, an eir
-330 €dd-€d g = ; w ™ have a minimum thickness of over 1,000 ft. In the Stegall Mountain quadrangle, this in this sh.ut—ln is a closgly spaced set of noth-strlklng \{ertlcal fractures. Conjugate tributaries are flowing, perennial streams.
»ggg 2g—$b s 09 =3 §}< z[z e 2|z sequence consists of the rhyolite of Shut-In Mountain and the underlying rhyolite of fractures, interpreted as riedel shears, and horizontal mullions suggest that the north- Also, Mill Creek is actively pirating headwater areas from the Pike Creek tributaries.
- ~Yvu - FEET g x e g HH %E 3 %E FEET Stegall Mountain. U/Pb analysis of zircons from the rhyolite of Shut-In Mountain south fractures have acc'ommodated right-lateral, strike-slip motion. 'If th(?se fraFture"s Numerous wind gaps (abandoned shallow stream notches or saddles along ridges) and
Ct-6 SE1/4,SE1/4 sec. 18, 750 No record to -1289 1600 i ST ‘ = = = ~ 1600 yielded an age of 1,470.4 + 2.7 Ma (Harrison and others, 2000). Upper sequence are related to the Denning Hollow shear zone, then leftlateral, strike-slip motion is low gradients in Pike Creek headwater areas, as well as steep gradients and incision in
T.27N,R.2W. Yg 41292 1200 on " 1500 lavas are typically massive, and flow structures are generally absent to poorly inferred to have occurred on the Denning Hollow s_hearzone. . the Mill Creek headwater areas are topographic features that attest to this piracy.
. SW1/4SW1/4 sec. 7 820 No record t0 -716 o6 Or L developed. When present, flow banding is steeply dipping, and is also commonly Subparallel to the Denning Hollow shear zone is the Mud Spring Hollow fault and Similar features are found between the Pike Creek basin and other perennial basins in
T.27NLR.2W. Yg -750 800 Og — 800 folded, which imparts a "swirly" appearance in outcrop. Areas of steeply dipping, shear zone, which runs from near the center of the quadrangle northeastward to near the adjacent Winona quadrangle (Orndorff and Harrison, 2001) and Van Buren North
400 o€e 400 folded flow banding are interpreted as representing the margins of individual lava the northeastern corner of the quadrangle. The Mud Spring Hollow fau.lt cuts quadrangle (D.J. Weary and R.E. Weems, unpub. data).
Ct-8 ?’E;;‘I;\ISWR”‘Z‘ ;\Tc. 17, 741 NoYrecord to-1113 . SEA LEVEL G LEVEL flows. Localized areas of brecciation that contain inclusions of foreign volcanic Mesoproterozoic volcanic rocks on the southeastern part 'Of Stegall Mountain, the The close spatial correlation between this drainage divide and the outcrop pattern
27N, R.2W. 9 fragments are interpreted as probable vent sites. Basal parts of upper-sequence lavas southern end c.>f Thqrny Mountain, and Russell Mountain. Between Stegall and of the Roubidoux Formation suggests that the bedrock controls the hydrology of the
0z-6 NW1/4 sec. 11, 820 812 Qtl-0€e 792 400 400 are commonly autobrecciated. Upper sequence lavas are restricted to the Thorny Mountains, this structure also offsets Paleozoic rocks, down to the southeast. area. A straightforward interpretation is that areas where the Roubidoux Formation
T.28N., R.3W. 800 800 southeastern part of the EVB area. Because their eruption was post-caldera collapse, However, between Thorny Mountain and Russell Mountain there is no discernible

Table 3.—Major-oxide analyses of Mesoproterozoic volcanic rocks in the Stegall Mountain quadrangle, Missouri.

[Sample locations shown on map. Whole-rock geochemistry using fusion-inductively coupled plasma emission spectrometry with 0.01 percent detection
limits provided by Actlabs, Inc., Wheat Ridge, Colorado. LOI, Loss on ignition]

Sample

1200
1600

Only surficial deposit shown is QTr unit

NO VERTICAL EXAGGERATION

1200
1600

INTERIOR—GEOLOGICAL SURVEY, RESTON, VA—2002

they are interpreted as being related to resurgent doming.

Major-element geochemical analyses were determined for 22 samples of volcanic
rocks representing various units in the Stegall Mountain quadrangle (table 3). Using
the classification scheme of Le Maitre (1984), all of the samples plot in the alkali
rhyolite to rhyolite fields on total alkali versus silica diagrams. It has been interpreted
that these rocks have undergone pronounced K-for-Na exchange, suggesting that
pristine compositions were peralkaline (Harrison and others, 2000). Plots of Zr/TiO,
versus silica indicate pre-alteration compositions of rhyolite to rhyodacite/ dacite
(Harrison and others, 2000).

offset of Paleozoic rocks, possibly due to the lack of exposure. Both to the southwest
and northeast of Stegall Mountain, prominent aeromagnetic lineaments occur along
the projection of the Mud Spring Hollow fault. These lineaments are interpreted as
continuations of the fault in the Mesoproterozoic rocks that are buried beneath
Paleozoic rocks. The buried lineaments are mapped as the Mud Spring Hollow shear
zone to the northeast. On the southern side of Stegall Mountain in the NE1/4 of sec.
30, T. 28 N., R. 2 W., extensive shearing in volcanic rocks adjacent to the Mud
Spring Hollow fault indicates left-lateral, strike-slip motion. Our interpretation is that
this shearing occurred during the Proterozoic and that the resulting structure was

and upper Gasconade Dolomite are at the surface are largely incapable of supporting
perennial streams, whereas areas that have middle to lower Gasconade Dolomite and
Eminence Dolomite at the surface are more capable of supporting perennial streams.
This is supported by the observation that regionally the upper Gasconade is a primary
cave and dissolution horizon (Orndorff, Sebela, and others, 1999) and thus has a
greater ground-water capacity than other stratigraphic units.

MINERAL RESOURCES

Virtually all of the major valleys in the Stegall Mountain quadrangle contain

~ umber Location UTM North UTM East  Unit SiO, Al,0; Fe,0; MgO0 MnO CaO TiO, Na,0 K,0 PO Total 3800 3 ARES | o100 9000, ¢ oo reactivated at some time after deposition of early Paleozoic sediments. significant quantities of gravel and sand, none of which are being exploited presently.
e i i An unnamed fault that parallels the Mud Spring Hollow fault and shear zone and Several small prospect pits have been dug on meager shows of copper mineralization
SM-1  NE1/4SE1/Asec.19, 4104685 659820 Ysi 824 751 226 003 001 046 013 031 6.05 0.02 99.55 Steelville o . o Relatlc?ns Be.tween. EVB Volcanic RQCkS. the Denning Holl h ’ dI_D J 30and31 T.28 N.. R. 2 W in the Pal prospec P di k g £M ’ i F|>p i ks in th
T 28N R W, ‘ and the Missouri Gravity Low, and Implications e Denning Hollow shear zone was mapped in secs. and 31, T. . R. /. in the Paleozoic seFtlon a Ja.cen.t to knobs o esoprot.erozmc volcanic rocks in the
SM-2  NW1/4,SW1/4 sec. 20, 4104800 660020 Ysi  77.61 1098 3.03 014 006 006 02 261 547 0.03 100.65 The basis for mapping this structure is the abrupt juxtaposition of Mesoproterozoic quadrangle. There is no indication that any of these pits ever produced any metal.
T.28N., R.2W. _ EXPLANATION The Missouri gravity low (MGL) is a prominent, 50- to-60-mi-wide gravity low that volcanic rocks against the Peck Ranch unit at two locations along strike and the Crane (1910) reported several small occurrences of iron as limonite in the southern
SM-3 ?E;?;\ISV‘;”: W 1, 4107220 655705 vsi 7271205 253 005 006 003 019 046 952 0.01 9853 [ volcanic rocks extends for a distance of over 400 mi in a northwest-southeast direction from the occurrence of tuff of Mule Mountain at altitudes more than 100 ft below outcrops of third of the quadrangle. There is no indication of any significant development or
SM-4  SE1/4SE1/dsec.6, 4109020 659870  Ysi  76.22 11.65 2.64 013 002 003 02 156 684 0.2 100.11 [ ] Plutonic rocks Midcontinent rift system to the Reelfoot rift (Hildenbrand and others, 1996). Its great the tuff of Litde Thorny Mountain across the unnamed fault. In addition, heavy production.
T.28N.,R.2W. ’ ‘ extent and prominent geophysical signature (local amplitudes range from 19 to 44 manganese mineralization occurs along the trace of the fault. The apparent sense of There are several small occurrences of manganese mineralization in the Stegall
SM-5 ivg;/il,s?zmv\slec. 18, 4105880 658535 Ysi 7812 9.4 225 0.03 001 001 016 018 7.73  0.09 98.89 3745 ! .T . 137.45' mGal) make the source of the MGL a major intracratonic geologic structure throw reverses along strike of the fault. It is unknown as to whether this fault is post Mountain quadrangle. Most of the following summary is from Grawe (1943). Some of
SM-6 N‘W1/4,.éW‘1/4 sec. 12, 4108690 656730 Ysi 7779 9.93 235 022 006 035 0416 223 515 <01 99.38 L OViburntm (Hildenbrand and others, 1996). The intersection of the MGL and Reelfoot rift Pecl'< Ranch unit, or merely post early Paleozoic.. Itis notewothy that a rel.atively thick these deposits have yielded minor amounts of ore, primarily prior to and during World
T.28N., R.3W. ‘r coincides with the area of intense earthquake activity of the New Madrid seismic section (>50 ft) of the tuff of Mule Mountain occurs adjacent to this fault. As War 1I; no mines are currently active. The occurrences are of two types: residual
SM-7  SE1/4SW1/4sec.2, 4109080 655910 Ysi  73.03 11.91 245 004 001 01 019 047 943 002 98.53 w zone. speculated earlier, this thickening could represent syntectonic or immediately post- material cemented by psilomelane, and hydrothermal vein/replacement deposits in
T.28N., R.3W. . . . . L. . " . . . . L . . .
SM-8  NWIANE/4sec.11, 4108895 656175 Vsi 7219 1278 212 008 002 002 018 054 1002 0.04 9914 - J - | The source of the MGL is c.ontroversu?l. Gumness' and others (1'982) nan.wed the tectonic depos!tlon of this air-fall tuff, which could indicate that the fault has a Mesoproterozoic voIc§n|c rocks. Deposn:cs in res]duum typlca.lly consist of chert or
T.28N., R.3W. feature, and, based on analysis of gravity, magnetic, topographic, geologic, and Mesoproterozoic ancestry. sandstone fragments in a manganese-oxide matrix and contain cobalt contents of a
SM-9  SW1/4,SE1/4sec. 18, 4105990 659240 Ysi 7448 119 309 012 003 006 021 147 756 0.03 99.62 ( w E ' E remote sensing data, concluded that the MGL expresses a Precambrian failed rift. Both the northwestern and southeastern contacts of Mesoproterozoic volcanic few tenths of one percent to as much as 1.30 percent. The largest working in the
T.28N., R.2W. , 3730 | — 13730 Kane and Godson (1989) identified the source of the MGL as being relatively shallow rocks located on Little Thorny Mountain in sec. 22, T. 28 N., R. 2 W., are faults that Stegall Mountain quadrangle is the C.P. Turley shaft in NE1/4 sec. 36, T. 28 N., R. 3
SM-10 NE1/4,SW1/4sec. 14, 4106300 655820 Ysi 7598 11.27 251 0.5 0.04 005 0.8 131 645 <01 99.14 . , . . . . . . . h -
T.28 N, R.3W. N in the Earth’s crust and placed a maximum depth to its center at about 10 km. are part of the Mill Creek fault zone, described in more detail below. These faults are W., which reportedly shipped one car of ore containing 32 percent manganese,
SM-11  NE1/4,NW1/4 sec. 30, 4103820 659075 Yitm 75.85 8.86 271 0.04 0.02 0.05 022 1.08 624 0.04 95.34 o 4\&‘\ x Further, Kane and Godson (1989) postulated that the MGL possibly reflects a subparallel to the Mud Spring Hollow fault and shear zone, and the Denning Hollow which almost paid the freight bill. Deposits in the volcanic rocks consist of narrow
M1 1!\-1‘E2184NI\.I,V\F;‘124W. u . ‘I a1 1107 4 " . ) : : 10027 x . Precambrian batholith of felsic igneous rocks associated with a subduction-related shear zone. Subsidiary shearing in volcanic rocks on Little Thorny Mountain is veins and breccia zones; wall rock replacement adjacent to these zones is common.
h T 2;,;‘ : /va/ec’ 30, 03955 659020 tm s 9 89 0.0 0-0 0.05 0. 035 1008 <0 00. 600" magmatic arc. In a synthesis of the regional geophysical setting of the Reelfoot rift consistent with left-lateral, strike-slip motion on these faults, similar to that interpreted Braunite (Mn+2Mn+3,SiO,,) is the principal mineral in these deposits, with minor
SM-13  NE1/4,SW1/4 sec. 30, 4103220 659195 Yitm 70.79 12.58 4.85 0.12  0.03 0.19 0.4 15 7.85  0.09 99.24 @'\" [ and New Madrid seismic zone, Hildenbrand and Hendricks (1995) interpreted the for the other shear zones. occurrences of pyrolusite and barite. Cobalt contents are less than in the residual
T.28N.,R.2W. ‘ MGL as a series of batholiths of unspecified ages in the upper crust. On the basis of The Little Rocky Creek shear zone is another inferred northeast-trending deposits, ranging from trace amounts to a few tenths of one percent. The most
SM-14 iE;g‘,'\ISV‘;”;‘ \Sic' 22, 4104250 663890 Yitm  72.05 11.93 43 008 0.04 01 034 056 936 0.09 99.57 3715 L X 1 13715 density distribution models of the upper crust around the southeastern terminus of the Mesoproterozoic shear located in the northwestern corner of the quadrangle. Its significant mine in volcanic rocks in the Stegall Mountain quadrangle was the Thorny
SM-15 SE1/4NW1/dsec.31, 4101820 658900  Yltm 6916 12.21 572 0.1 004 02 058 046 921 024 08.85 °.-; " MGL, Darnell and others (1995) concluded that it represents a steep-sided graben of existence is inferred strictly on the linear trend of several knobs of Mesoproterozoic Mountain mine in SE1/4 sec. 8, T. 28 N., R. 2 W., on the western slope of Thorny
T.28N.,R.2W. S - Mesoproterozoic age. Hildenbrand and others (1996) used quantitative methods to volcanic rocks along its trace in this quadrangle and the Powder Mill Ferry quadrangle Mountain. At the time of Grawe's report in 1943, it was the only operating
SM-16 $E215:4NNER”‘; e 35, 4102220 656540 Yltm 73.49 11.89 29  0.01  0.02 006 017 217 6.96 0.03 98.61 £ minence > op) L investigate the overall lateral extent of the MGL, to model the shape of its low-density to the north (see McDowell and Harrison, 2000). Related subsidiary shears in manganese mine in Missouri, consisting of two 30-ft-long cuts, approximately 40 to
oy e om0 c50590 v 1100 1140 22 007 002 002  oa  ose 872 oo o070 : 4k ?/ﬁega” M ounﬁain quadrangle . source, and to interpret its or.igin. They cqncluded that the source of t.he MQL is an Mesoprgterozoic rocks have not bee.n identified, and no indication of. offset of 45 ft dgep énd 7.5. to 8 ft wide. As many as seven railroad cars of ore were shipped
T.28N.,R.2W. ‘ BT 1 0 5 10 15 MI upper crustal batholith, the Missouri batholith, that extends from the Midcontinent rift Paleozoic rocks has been found. While other possibilities, such as erosion, could from this mine during World War II, probably the last manganese production from the
SM-18 SW1/4,SE1/4sec. 19, 4104265 659449 Ysm 7576 10.56 231 0.04 0.01 <01 017 0.19 868 0.05 99.05 - ’ - — —ado 7 0 20 KM N =209 N = 486 system to the Reelfoot rift. Further, Hildenbrand and others (1996) proposed a explain the termination of these landforms, we prefer a tectonic origin because of the map area and the State. The Reeves Prospect in NE1/4 sec. 11, T. 28 N., R. 3 W.,
T.28N., R.2W. ° e = = . L L . . . : o ) - . . )
, Van B
SM_19  SEIASWI/sec. 19, 4104369 659144 vem 7468 1198 266 009 002 016 02 214 676 003 100.26 3700 1 II ° Oan uren ’ o0 1300 tectonic model that relates the origin of the MGL to hot spot activity that occurred at extreme linearity a'n.d parallelism to other Identlfl?d structures. ' consists of a shallow pit dug on m.lnerallzed fractures. trending N. 59 W. and N. 50
T.28N., R.2W. 50 P STo0 e s p e about 1,300 Ma. A northwest-striking fault zone was mapped in the valley between Mule Mountain E.; 6 to 8 tons of ore were stockpiled near the workings, but none is known to have
SM-20 SW1/4,5E1/4sec.20, 4104170 661100 Ysm 7459 11.96 251 0.04 002 0.1 02 036 9.67 0.01 0.96 100.42 Ei — . for the S M in 7.5-mi d e i h | Mi . Figure 2.—Lower-hemisphere, equal-area plot of poles to flow-foliation for Figure 3.—Compass-rose diagram of vertical fractures in Mesoproterozoic Figure 4.—Compass-rose diagram of vertical fractures in Paleozoic Volcanic rocks in the EVB area overlie a portion of the MGL (fig. 1) and have been and Stegall Mountain, in sec. 24, T. 28 N., R. 3 W., and secs. 19 and 30, T. 28 N., been shipped to any smelter. Grawe (1943) described several other small prospect pits
T.28N., R.2W. igure 1.—Location map for the Stegall Mountain 7.5-minute quadrangle in south-central Missouri, | : . . ; . . . . . . . N : : : ) : : ) : . .
- o ower sequence volcanic rocks (YItm and Yrm) in the Stegall Mountain volcanic rocks in the Stegall Mountain quadrangle. Interval is 10 degrees. sedimentary rocks in the Stegall Mountain quadrangle. Interval is 10 rotated to steep dips that parallel the trend of the MGL. The interpretation that these R. 2. W. This fault zone was first postulated by Sinha and Kisvarsanyi (1976), on the in the Stegall Mountain quadrangle. The largest previously unreported area of
SM-21 SE1/4NW1/4sec.20, 4104925 660465  Ysm 7375 1145 274 004 001 001 0.18 026 941 <01 202 99.87 showing outcrops of the larger knobs of Mesoproterozoic igneous rocks; many small knobs are not q ( ) 9 9 a 9 9 y 9 a 9

basis of topographic features and a pervasive fracture system. Our mapping indicates
that there are offsets of Mesoproterozoic volcanic or Paleozoic rocks along this fault
zone. The Peck Ranch unit also occurs in fault contact with the volcanic rocks.

steep dips are the result of caldera collapse has two implications: (1) both the source
of the MGL and caldera collapse were structurally controlled and (2) the age of the
MGL source is, at least in part, approximately 1,470 Ma.

manganese mineralization discovered during fieldwork for this report occurs in secs.
27 and 28, T. 28 N., R. 2 W., along the Mill Creek fault zone. Mineralization was in
residuum and float scattered discontinuously over several acres.

T.28N., R.2W. quadrangle. Contour interval is 1 percent. n, number of measurements. Numbers on diagram are percent of total. n, number of fractures. degrees. Numbers on diagram are percent of total. n, number of fractures.

SM-22 SE1/4,SW1/4 sec. 30, 4102640 659230 Ymm 74.07 10.81 2.53 0.02 0.03 0.02 0.18 0.16 9.61 0.84 0.55 98.82
T.28 N,,R.2W.

shown. White area represents Phanerozoic sedimentary deposits. Also shown are the boundaries of
the Missouri gravity low. Approximate sites of major base-metal mines on the Viburnum trend are
marked by x’s. Modified from Kisvarsanyi (1975).
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