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92°00' Holocene- Alluvium and Terrace Deposits (Quaternary) - Unconsolidated
' [ Pleistocene — Quaternary clay, silt, sand, and gravel including deposits on one or more
i terrace levels along larger streams. Approximately 10-15 ft. (3-5
Unconformity - s
‘ m) thick. -~ <
Ph — ' & o & & ©
€ Morrowan — Pennsylvanian Hale Formation (Lower Pennsylvanian, Morrowan) - The Hale & 6@' Qoﬁ @e
Unconformity ‘ Formation consists of two members: the Prairie Grove and the A
— underlying Cane Hill. Only the Cane Hill Member is present on c
Mi the Marcella quadrangle. 1700 8 o
Cane Hill Member - Sequence of interbedded very thin- to (@) g
Mp Phe thin-ripple-bedded, micaceous, very fine- to fine-grained sand- 500— g 2 .
stone and fissile clay to silty shale and siltstone. Shale intervals 1600 = g Hale Formation .
. . ) . @) Cane Hill
— Chesterian commonly contain iron nodules and limonitic box-work frag- 2] S
ments. Commonly has a 20-40 ft. (6-12 m) bluff-forming sand- — é:
Mbe — Mississippian stone interval at the base. Unconformable with the underlying L 1500 O
Imo Interval. Thickness varies from 40-260 ft. (12-80 m). _| A
Mm — Imo Interval (Chesterian) - Primarily consists of sandstone with L1400
U ; it L Meramecian Mi lesser amounts of clay shale interbedded with siltstone, lime- Imo Interval
neontormity stone, and conglomerate. The sandstone is brown to gray, fine to —
Mb — Osagean medium grained, thin to medium bedded, stylolitic, lenticular to 400——1300
. —— Kinderhookian platy, and locally exhibits flaser, ripple, or cross bedding and
Unconformity quartz pebbles. Bedding is also irregular to convoluted in places. —
. The limestone is dark gray to red, fine to coarse grained, thin to 1200
— Upper to Lower — Devonian medium bedded and fossiliferous. Conglomeratic zones are red to
U fi it - - gray, fine to coarse grained and fossiliferous, with limonitic or -1 o
e e —— — limestone-pebble intervals up to 6 ft. (2 m) thick. Fossiliferous L1100 Ko Pitkin Limestone
| Ludlow to — Silurian zones commonly preserve a wide variety of organisms as well as §
Wenlock plant material. The contact with the Cane Hill is placed at the — »
Unconformity base of a thin- to ripple-bedded silty to micaceous sandstone. L 1000 6
— — Commonly forms a series of benches and bluffs resulting in a 300—
distinct topography. Conformable with the underlying Pitkin —
Limestone. Thickness ranges from 200-420 ft. (60-128 m).
Unconformity — Upper & ( ) —900
_ Ordovician Pitkin Limestone (Chesterian) - Thin- to massive- bedded, — Fayetteville Shale
Ty and Ford SN RN . i ) - Mp locally cross-bedded, finely to coarsely crystalline, oolitic, L3800 (-
CTgem ) £ \ : [ S A1 A g N gl Unconformity . bioclastic limestone. Commonly gray to dark gray with abundant o
I N ‘ — Middle fossils. Black chert was observed near the upper and lower — &
Op contacts at a few locations. Locally, a black, fissile calcareous L 700 87
E— shale with interbedded limestone concretions is present near the 7)) B 1le Sand
top. Commonly fossiliferous with crinoids, brachiopods, corals, 200—+— 7 atesville Sandstone
and bryozoans being the main constituents. Karst features 600 2 —
. Ozark Plateaus including caves, sinkholes, and springs are common. Bluff form- E Meramecian Moorefield Formation
A g% S P ing unit. Conformable with the underlying Fayetteville Shale. — — e o
’ Thickness ranges from 140-400 ft. (42-121 m) but generally is L =00
260-300 ft. (830-90 m). N e lsle el
B o Ll e
@ e et
Fayetteville Shale (Chesterian) - Predominately black, fissile, L 400 o Figiirisiy ‘
clay shale that is locally fossiliferous. Interbedded dark gray to s FE el e TS TLT Boone Formation
Boston Mountains black micritic beds with chert are interbedded with the shale — o
near the top. Septarian concretions and concretionary beds are 100 __300
present in the lower part. Locally, a medium-bedded or nodular B e e
. ‘ concretionary siltstone is present. Locally, a 20-40 ft (6-12 m) — Kinderhookinr— | St Joe Limestone
Location of thg Marcella quadrangle on the Sprmgﬁeld aqd thick, dark gray, fine-grained to micritic limestone unit with 500 Devonian  Lower to Upper g:litetzqgﬁe;fhale Sylamore Sandstone
Boston Mountains Plateaus in the Ozark Plateaus physiographic abundant brachiopods was observed near the middle of the Silurian Ludlow to Wenlock Silurian (undivided)
province. formation. Locally, a well-indurated black shale was observed T Upper Cason Formation
near the top. The lower part of the unit forms steep slopes at the L 100 Fernvale Limestone
base of the escarpment. Conformable with the underlying Bates- Ordovici = Kimmswick Limestone
, : rdovician = s it
. ville Sandstone. Thickness ranges from 200-400 ft. (60-121 m). — o T Plattin Limestone
Introduction o | o < Esua——=
This map illustrates the surface geology of the Marcella Batesville Sandstone (Chesterian) - Fine- to medium-grained,
7.5-minute series topographic quadrangle in Stone County Mbv thin- to thick-bedded, locally cross-bedded sandstone. Calcare-
Arkansas. The mapping for this project was partially fundeoi ous intervals are common. Commonly forms bluffs and small = =TT
trongh s grant o th National Cperative Geologic Mapping plaieay surfaces at and aweyffom the bas of the cscarpment == £50 |
Program (NCGMP). g . Eete == = :
& T}(le map ;rea spans the Springfield and Boston Moun- Conformable with the underlying Moorefield Shale. Thickness limestone cherty sandy sandy or siltstone sandstone unconformity
tains Plateaus within the Ozark Plateaus province of the Interior ranges from 50-160 ft. (15-48 m) but is typically 20-80 ft. (6-24 limestone  dolostone  silty shale
Highlands region. Regionally, the rocks dip very gently to the m).
e e ) Mooretied Formation (Cheterian and Meramesian) iy =
mately 1725 ft. (530 m) of Middle Ordovician to Early Pennsylva- m gr«';{/ sfffﬁ;ﬁ?iﬁli%;ﬁin;fffsfgfffﬁi alr;i ;?ii?‘;iieds‘i?,‘;i e
nian sedimentary rocks crop out at the surface. Typically, larger . . . - spope 0 —
valleys are filled with alluvium and the hillsides covered by collu- forming unit. Unconformablg with the underlying Boone Lime- bedded  interbedded calcareous ripple-bedded clay shale interbedded
vium. The Springfield Plateau occupies the northern portion of stone. Up to 100 ft. (30 m) thick. chert limestone shale sandstone sanqstone and
the map and is formed on limestone and chert of the Boone B P “ ™ ) 40 ) - Fi . and shale and shale siltstone
Formation. A chert and red clay regolith has developed on the oone Iormation eéramecian an ) sagean - rine- to
surface leading to a characteristic topography of rounded hills Mo i‘f?srisfgggilﬁfcg;é;yiil:ii ossiliferous limestone with izﬁitg
and joint controlled drainages. In the north part of the map, :
erosiJon has cut through thegbase of the Boone F()3xposing Ordoin)— dark gray. Chert is white' to tan a}nd dark gray to black a.nd locgl—
cian, Silurian, and Devonian limestones and clastic rocks. Since ly r_ed. Upper part of the interval is comrponly coarse gramed'w1th
these units are less than 20 ft. (6 m) thick, they are mapped as v&;h1te todbuff C{lert' 1"? 1:(ed—browntl’11'egohtlfl com}t?ot?fd 1(3)f re&dua(i
composite units. The prominent escarpment between the Spring- ¢ azi’ aln. an%u ar t(': er cgvelzts e sgr age ?c I € ¢ o?net an
field and Boston Mountains plateaus exhibits bench and bluff T’mleg.y ing tormations. 02 a}nlihai uncanf ar‘; e.?hu:ﬁs
topography that results from the differential weathering of the an ul 1Sntg jprlnlig_S, ca‘tves, limt sin c;es. b?n or_1:£rllla 1(:1 wi i+ €
Upper Mississippian rocks. The Batesville Sandstone and Moore- asa - ©o€ Limestone but unconiormableé with older units.
field Formation typically form a narrow plateau surface at the Thlcslinass rir.lges irom ?80_400 ft. (9dl _Ii’QQdm)l.l Kian) - f ‘
base of the escarpment. It is overlain by the slope-forming L. Joe .1mes one sageap an ; inder _°°‘ an) - line- 1o
- 2 ; g S~ N 3 l_, iy, . . SRR . ) Fayetteville Shale, which in turn, is overlain by the bluff-forming Enedlum—,lgragnelg, thln—bediliedpllolloclistgc anlilb(irln01dgltllmeztolne.
T 14NF a e N\ I : SN U Fi ‘ ; ‘ Nhewgamy. [ ‘ ) Ty Pitkin Limestone. At the top of the escarpment and on the edge of o(rinmon y dark gray or re 1' li)Sp ate pe Ges, Pyllil € Eo tufes,
T 13N C = _ - i e —— e enin L : ' f ‘ Y ST O T 14N, the Boston Mountains Plateau is the Imo Interval, a series of ar'lhmanflglai{llese ZO(IileS are (1)ca y;ommon.h eneracy cher 1ree
’ : g R ! | @ ' = 3 g L f ;\__H_____. / sandstone and shale units with lesser amounts of limestone and with small flattene green clay spheres at the top. Commonly, a
‘I\/far\cellz‘i\ . |T- 13 N. conglomerate. Farther back from the edge is the sandstone and Sl’.léﬁe {); Sanc‘!s‘corTl‘;e1 .ull;ut is presenic1 at the ba;se. L;ngofnfoénéa‘glg
s shale of the Cane Hill Member of the Hale Formation. wit older umt.s. ICKNESS generally ranges irom 2- t. (0.5-2.
The map covers an area of 60.46 sq. mi. (156.5 sq. km). m) with a maximum thickness of 12 ft. (3.5 m).
The highest elevation encountered is 1520 ft. (463 m) on Irons Chattanooga Shale (Upper Devonian) - Fissile clay shale with
Mountain near the west edge of the map and the lowest elevation -
is less than 280 ft. (85 m) 0%1 Mill Creekpon the east edge. Approx- thin, lenticular sand bodies containing abundant trace fossils
imately 75% of the area is situated in the White River watershed 1ntel."bedded locally. Only seen n a few places on the northern
and the remainder is drained by tributaries of the Little Red River portion of the map. Brach1opods: were observed at one locatlf)n.
via Greers Ferry Lake. Limited prospecting for manganese and Unponformable with the underlying Penters Chert or older units.
phosphate in the Cason Shale and St. Joe Limestone Member Thickness ranges from 0-20 ft. (0-6 m)' .
has historically occurred in the north-central and northeastern Sylamore Sandstone - Med1um—grg1ned, . moderately . to
portions of the map. Several small pits in the Boone Formation well—sotrtded, sib;angul\;r ti}fub_ioﬁpiii’ frl‘iblte, omm orlcal'llmte_
have been used locally for road material and the Batesville Sand- cemented sandstone. Weathers to dght tan but commonly has a
stone has been quarried for building stone in the northwest sa}i‘;aillil—pepgerlappeei;‘ar{[ce O%E frtesh SL'llgface. U:lcogf?rrlilable
portion of the map. Caves, springs, and sinkholes are common in wi fe uno e; %;m(% len)ers €rt or older units. 1CKNESS
areas underlain by limestone. ranges irom U-s It. {U-1 m).
The geology of the Marcella quadrangle was previously Penters Chert (Lower to Middle Devonian) - Medium- to
mapped at a 1:125,000 scale by Branner (1892) during the thick-bedded chert. Gray and white banding is common. Com-
survey of north Arka,nsas and by Glick (1973) in preparation for monly brecciated gnd highly fractured. Contain_s drusy quartz j : erl
the 1:500,000-scale Geologic Map of Arkansas. This map builds _and I&anganf:[se nglde Cofatlngg. ;Jontionéogmabii.w 11; h the underly- Point map of data collection sites on the Marcella
on the previous work and depicts the structure and stratigraphy Ing older units. Ranges irom u- - (0-6 m) thick. quadrangle.
in greater detail. Data for this map was collected between August Silurian (undivided) (Ludlow to Wenlock) - Discontinuous
2023 and April 2024. Several samples were collected and > . 5
processed to make thin sections for petrographic studies and to hmeStEne ﬁlm':li ﬂlljat Crog ZUt_a_(:rOS(S: the r;ortheip pa;t oi the
COl’ldL:lCt. detrital zircon analysis. Field station locations and Ezgi)e((i)cgi 3;1 t;e S%?Eiianr (;‘;leél itsasc(l)irrlnin?;gz lg? n:,;ligie‘t;g .
?rftsecgrrlgcéc()ini;Ze;egzzca(:“g%ié): a portable GPS data collector and thickness. Each formation is unconformable with underlying J Oll’lt Frequel’lcy
units. (Wise and Caplan, 1967) Thickness ranges from 0-20 ft.
(0-6 m). N
Lafferty Limestone - Thin- to thick-bedded, finely crystalline to
micritic, stylolitic limestone. Light to medium gray with small red

to dark pink blebs. Most persistent and thickest Silurian unit
exposed. Thickness ranges from 0-20 ft. (0-6 m).

St. Clair Limestone - Thick-bedded, coarsely crystalline fossilif-
erous limestone. Color ranges from light gray to light pink gray.
Up to 3 ft. (1 m) thick.

Cason Formation (Upper Ordovician) - Lithology is variable,
however, it is most commonly composed of light-brown siltstone
or fine- to very fine-grained sandstone with minor, dark-brown
silty shale. Locally contains dark-brown to black, irregularly
rounded phosphate pebbles and silty or nodular limestone.

Unconformable with the underlying Fernvale Limestone. Thick- 270
ness ranges from 0-15 ft. (0-4.5 m) but is generally less than 6 ft.
(1.8 m).
= 35045 Fernvale Limestone (Upper Ordovician) - Medium- to mas-
35045 L 91°52'30" sive-bedded, medium- to coarsely crystalline, locally cross-bed-
92°00' A ded, gray to white limestone. Outcrops form rounded friable
masses covered with lichen or moss. Unconformable with the
7 : : : : underlying Kimmswick or older strata. Thickness ranges from
SCALE 1:24 000 : BN, : et 20-80 ft. (6-24 m)
. . . ' Ordovician to Mississippian units exposed along Massey . . . . i . .
The topographic base is a collarless Digital Raster -0°33'W 1 . . . V2 . . . 0 1 MILE . &0@ & °§<~$ Creek. Klmmswlck I..,lmesifonf: (Middle (;)rdo‘{lc1an) - 1.3‘1.ne— to medi-
Graphic (DRG). The DRG is a scanned image of a i i 1000 0 1000 2000 3000 4000 5000 5000 7000 FEET ARKANSAS A & S R ROAD CLASSIFICATION um-grained bioclastic limestone with minor micritic zones that
U.S. Geological Survey 7.5-minute series topo- % - == 1'_' = = = 1KILOIVIIETER Secondary highway are locally stylolitic. Fresh surfaces are typically light gray to 180
graphic map published in 1969. = g S R 0 , é\@: & ) white, but weather medium or dark gray. Weathers into rounded n =556
3 z . F® & Light duty road masses but remains well indurated. Karst features are rare.
Polyconic projection, 1927 North American Datum. HlE CONTOUR INTERVAL 20 FEET Quadrangle Location N —m=—=-==-== Unimproved road Unconformable with the underlying Plattin Limestone. Only Rose diagram of the strike frequency of joints recorded on the
E NATIONAL GEODETIC VERTICAL DATUM OF 1929 R 05,& 0@@ S b 1 present in the northeast corner of the map. Very thin unit Marcella quadrangle.
Fine red dashed lines indicate selected fence and Approximate mean ImMmpolLS mapped with the Fernvale Limestone. Up to 10 ft. (3 m) thick.
field lines where generally visible on aerial photo- ggclination 2024 Adjoining Quadrangles y
graphs. Contact op Elat;ir:i dLicIlne:istone (Middle1 (;rdovician) - Velry thin- to (;chlick—
. . at-bedded, dense, gray to light-gray micritic limestone. Calcite
A A’ Line of cross-section veins and pyrite clugstezs areg corgnm};n. Karst features such as References
: Normal fault - ball and bar on downthrown disappearing streams, caves, springs, sinkholes, and scalloped
""""" foeeneens side. Dotted where concealed. beds are common. Only the upper 100 ft. (30 m) is exposed in the Branner, J.C., 1892, Geologic Map of north Arkansas, Arkansas
? Monocline northeast corner of the map. Geological Survey, Annual Report for 1892, Vol. 5, 8 sheets.
1:125,000.
S Strike and dip of bedding Glick, E.E., 1973, Geologic map of the Marcella quadrangle,
AQ Mine or quarry Stone County, Arkansas: Arkansas Geological Commission,
) 1 sheet, 1:24,000.
= Pit Wise, O.A. and Caplan, W.M., 1967, Silurian and Devonian rocks
Abandoned mine or quarry of northern Arkansas: Tulsa Geological Society Digest, Vol.
e 35, Symposium Volume, 11p.
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1250 Hurricane Hollow 1250
Phe Chalybeate Spring Creek High‘l”ay 5 — Limitations: This map, like all geologic maps, is based on inter-
pretations which were made from the data available at the time it
1000 Mi o 1000 was created. As new information is collected, the features depict-
Pme| Hit ed on this map may be changed.
_—Mbv\
750 Mm 750 For the latest edition of this and other maps and publications,
Highway 14 produced by the Office of the State Geologist please call Publica-
Mp | tion Sales at 501-296-1877 or visit our office at 5301 Northshore
500 w1 500 Drive, North Little Rock, AR 72118. This map is also available at:
https:/ /www.geology.arkansas.gov/maps-and-data/geologic_
250 ™ . J r 250 View to the southeast from the top of the escarpment on maps/geologic-quadrangle-maps-for-arkansas-1-24k-scale.html
Mbv /\? Preo Op Miller Mountain across Knights Cove to Davis Mountain. Suggested citation for this map: Gist, J.T. and Thomas, J.M.,
Sea Level , P Sea Level 2024, Geologic map of the Marcella quadrangle, Stone County,
] Scale: Arkansas: Office of the State Geologist, Digital Geologic Map,
Horizontal: 1 Inch = 2000 Feet DGM—AR—00527, 1 sheet, 1247000

Vertical: 1 Inch = 500 Feet

(Exaggeration: 4x) Map and cross section digitized by Brian Kehner.




