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GEOLOGY OF THE GCEDAR CANYON QUADRANGLE

ALAN U. LANGE

Fox Hills Formation Meek and n, 1862 Table l--Lithology and Thickness of the Bubsurface Rocks in the
INTRODUCTION Fox Hills Formation Hayden, -~ )

The Fox Hills Formation was named fram exposures along Fox Hills oF
The Cedar Canyon quadrangle bum:n“t:.t‘!hayenm and Moreau Rivers, about 70 miles east of the FGl:ntian Wilaknass L4 thol.
Generalized Columnar Seetion c%ﬁ;ﬂ;‘ﬂ%t% in o In the type area and to the north the Formation consists of four erre (253 ‘hl-i?::- to dnrk-grniimicmm shale and
o t :t.ern Meade Ouu.nqr.y The members, in sscending order: Trail City -- bluish-green coarse- to ohavt :‘DCU nt.f:n; th calcareous and
Feet e is in the Cretaceous fine-grained sand end silt, and dark-gray to gray silty clay and clay; ol 5 Yozl Om“:; blncl'; % Tale
Quadrangl Timber Lake -- laminated greenish to light-gray to buff medium- to fine- rare ol SREHOTR OIS
665 = PbNean) mind risicn of the Grest grained graywacke sandstone with some glauconite; Bullhead -- thick b white calcareous specks.
= Patns pipaiogrepbic provinos, et ayvme ; W B LI ot ek
- . = is located 125 miles morthwest of alternating layers of brown to gray clay-shale containing streaks of shales with some clear S
¥ i— » Pierre. Topographically the area silt; and Colgate -- calcarecus and siliceous-cemented cross-bedded § Gree = trown to Biack s e
2|5 is sen;’-l.y rolling prairie grassland Tine- to very coarse-grained graywacke sandstone. nts of limestone. Abundant fossils
S| o|® vith & deeply incised upland and The Bullhead Member of the Fox Hills Formation is recognizable in 5 Fells Toorchs %‘E_ﬁr__w S gray bentonitic shals, cone
El& ] buttes to the south, and terrace the Cedar Canyon quadrangle. Nearly 20 feet of this unit is exposed in [ Mowry &3 taining carbonaceous material and ;:lnnt
600 | 3 remnants along the Moreau River and two cut-badks along the Moreeu Ri"""d”mksec' 22_ T;.llh "ﬁia]:; 13:“'1 L2 foesils.
B S| 2 > large: o This member consists of alternating -gray fissile s ne
c|&|5|s ;::t & e e into S light-gray fine-grained sand in bands less than eix inches thick. Tewcastle = iimm’a?l“%lﬁ;;mg”tif:‘m"_ma
o = Moresu River system; however, the Heutlntopofthenm.head}mherisugwmbuff, Tine- to Cree T —Eray ben P T
Ble - area south of the Fox Ridge divide medium-grained graywacke sand, three to four feet thick. The lower con- - 100 as much as 10 percent light-gray to tan
&2 e at the southern boundary drains tact of the Bullhead Member is not exposed in the Ceder Canyon quadrangle. Fall River very fine-grained sandstone; pyrite and
Qs toward the south into the Cheyerne The wper uptapl of th=d B&gﬁa?m;erlzi;h “1: ;’;’EE% Bfé-]lm 1‘?‘::‘; siderite concretions. g
T Formation is we expose:! Ca s T «s Re . - -
- Cedar Canyon, after which this tact is drawn where the aslternating dark fissile siltstone and light-gray Worrison 135 \;‘ﬂ::lui:g“ srt;ym °ﬁg}1:ﬁ: .«;:”slau
5 quadrangle is named, is the mosi Tine-grained sand with massive graywacke lenses of the Bullheed Member, o y e 55 Greem;h Elaiconitic Tine ;ineT
5|2 striking physiographic feature in underlie & zone of alternating cross-bedded laminated graywacke sands H . nnd.utamm:zrl el e il
E § the mapped area. The relief in the and highly carbonaceous clays and silts of the Hell Creek Formation. 2 i nn:l nlny: clayey
Cle canyon ranges up to 200 feet, E-n e tgp:en::‘fana of plant leaves end bledes of grass are present through Fiper 10 m-’p‘y ol pale—pIek dense Time-
Shadehil| & von walls are composed of He o stone with a trace of red shale,
Creek (Kh) sand, silt and clay, ¥ PRI B, 1907 - Gypeum Springs
ﬁ:ﬂ;“h’& to gray Erass-tone Barl. Soeek Foimative; s E'g 0 215 Pale reddish-brown to dark-red shale with
by the i;cinonc:;yz:gw:mm“ The Rell Creek Formation wes named from exposures along Hell Creek %%g%
of Big Cedar Creek into a highland in eastern Montana, about 190 miles northwest of the mapped ares. nnekahta e il t:: mc:l 5 li‘;e"m Bhae
of Hell Creek sediments that are The Hell Creek Formation is mbout 450 feet thick, and is exposed e B e B e ke
capped vith sand mid sacdatine. in 90 percent of the area. The unit is composed of interbedded sad , 8 o ’ Ba- Totnds
The drainage system shows small interlaninated bentonitic sand, silt and clay. The contact between Eg ™ T quartz grains. T T e
well-defined flood plains. Gress- the fell Creek Formation and the Fox Hills Formation (Bullhesd Member) i3 pee % T e O s, S
covered remnants of pre-existing is d:.:imssed da:crve. The upper contect of the Hell Creek with the Ludlow § e s brown sp. Ty
- o faces are resent at erent Formation is drawn either at the base of a carbonaceous shale layer of B = =
400 R = ;3:1: above &”ﬁm pla:n.ugr- the Bhadehill (7) ccal facies or where it is ebsent, at the red, purple, E Mlonslusa % z:i:‘i;d?mit:‘::d i‘;:e;mi gahd:;k_
race remnants along the Moresu River brown, and yellow clay-shales. The Hell Creek Formation immediately h and n;.ah sinlsy
decrease in altitude from the west underlying the carbonaceous shale or varicolored clay-shale consists grayls -5 =
where they are about 2570 feet sbove of either massive of cross-bedded buff poorly cemented coarse-grained Big Snowy 300 Dense limestone to hard grayish sandstone
N sea level, to the east where they grayvacke ("somber beds"). tomgrlyia:ubluk msme RIER SR
= The sand and silt fraction varies in shades of gray, brown, and Stone contains ostracods.
o ::;r::?:t iﬁ&i;:ta'onm&s:ﬁn&ﬁ yellow. The sands are fine- to coarse-grained grajvncke: with cross- Kibbey To Derk Iimestone to Gleck sbale, and clear
o 2 bedding and graded bedding., Fresh cuts along the Moreau River in the medium to coarse unconsolidated quartz sand,
capping sandstone, slope both toward
o|  and avay from the present drainage BWEEL sec. 24 and SWAER sec. 25, T. 1L N., R. 12 B., show two gray. g Charles 22 White dense fo translucent limestone and
i systen, wacke sands, the lower one being sbout 40 feet thick. The clay occurs A vaxy varicolored shales in colors of tan,
& The Moresu River meanders esst- in layers as mich as 17 feet thick. = brown, n, red end black.
< g Wsslon Camyon —Walte—eray a8 yellor o beamaTaR e ee-
300 o o ward across the northern half of Weathered exposures form badlands topography with fluted (sandy) o (Madison) s 11908 and o1 bt
£ o|  the quadrangle, with a gradient and popcorn (bentonitic) surfaces. Abundant fragments of ironstone B o e acaca !mm‘mﬂs s e Gt
E O of eight feet per mile. In the locally cover the surface of the weathered Hell Creek Formation suffi- 5 e % Tiaht . o ellorGE cto =
5 western part of the quadrangle the clently to retard erosion, forming bed-rock terraces. Manganese-iron Lodgep ooif:t;wumlﬁ limest;sr?yconﬁ“ -
L slopes to the River are gentle, concretions, and marcasite or pyrite concretions are scattered through- ish N m‘;m“ ey T greEns
out the unit, L ETey -
. TR o P e S X o-Toot Laer of sany Lignite yus sotes eas e as of & SRS T e e gt
o G s 5P tairass e eut on the east side of a terrace at NWiNE} sec. 25, T. 14 N., R. 12 E. i m 4
(&) by undeimining ood plain Numerous layers or lenses of peat, carbonaceous shale, and brown car- T Tard o ne. 5 Bored BIT
@ bty the Moreau River. The fl 2 bonaceous sand and silt are present throughout the unit, as are small 5 > gray, yellow-brown, grayish-red sIlt-
- E] of the Moreau River sttains a width black dull and shiny angular coal fragments averaging about i-inch in ’E stones, to pale reddish-brown to red dolo-
- 2 of nearly two miles. brptan L A mite; red to gray hard splintery shale,
200 B ® The largest tributary of the Moreau Neer the upper contact of the Hell Creek Formation, and within é 155 Light olive-brown b; light-gray bo.reddm
o River in the Cedar Canyon Quadrangle " the Formation, are cross-bedded brown to buff mediime to very coarse- ﬂE dolomite with etched quartz grains; dark-
o is Deep Creek. The eastward cm,:ogth grained graywacke sands and calcareous-cemented sandstones, These @ and li.ght—grglshales.
= Deep Creek is three to four miles sands and sandstones cap the Hell Creek upland pear Godar Canyon, Stony Mt. Lo Grayish-red omitic ehale, partly mottled
w|  of the Noreau River and roughly parallel Small buttes in the SWE sec. 2, T. 12 N., R. 13 E., and BW. sec. 27 “m—%ﬁ—&”’ Zicacecud ahale.
h o2y T .y Re H . 27,
* to it. The two waterways join about 13 T. 13 N., R. 12 E., and & short ridge in the B P 2; T 1k N 9 Red River 1) Greeni ive-gray fractured dense
miles east of the mapped area. The ¥ o8 A 2 4 L SR e, B limestone; traces of light to medium-gray
i R. 12 E., are also capped with the upper Hell Creek graywacke sande o
- gradient of Deep Creek is about 20 feet and sandntones, E shales.
Y R b Sizorm love, plant tepresetons, and voty ratarial sesemtiiog A e A
al of the quadrangle to 2660 feet in the twigs are present in the unit, lower part contains fine to medium, rounded
= east, Geomorphologically, the smaller, quartz grains.
Jesser ;n:;-ex;g:eg Desp Creek 43 Yook Ludiow Formation Lioyd end Hares, 1915 ; §  Deadwood 350 White fo Teddlsh glaucomitic sand and
cap arger, more entrenc! The Ludlow Formation vas nemed from exposures mear the town of 15 clay, with frosted rounded and angular
Moreau River., Evidence of capture is P o v uartz grains.
present in Sections 15, 17, asd 16, ™. Ludlow, South Dakota, about 60 miles north of the mapped area. 3 —au
13 N., R. 12 E., where the headwaters The Ludlow Formation is exposed along the northern and southern £ §1 Granite 7 Blotite, quartz and feldspar.
of the Big and Little Cedar Creeks boundaries of the area. In the northern ares the Ludlow is exposed Ll
bave been captured from Deep Creek by in the SE{ sec. 23, T. 15 Ney R. 11 E., and in the El sec. 20, R. 15 N.,
sbort tributaries of the Moreau River. R. 12 E. The western exposure contains at ite base four to five feet STRUCTRAL GEOLOGY
These short tributaries have the of brownish carbonaceous shale, whereas the eastern one contains only
p=T 5 characteristic nearly right-angle one to two inches of black coaly material. Above the carbonaceous shale
2 2 £ ‘:‘; stream bends normally associated with and coel layers are layers of clay-shale in colors of red, brown, and The. (Gedas: Royon quadrengle is located in the southeastern foynar
£EEIT g stream capture. A probable site of purple. of the Williston Basin. The regional dip could not be determined be-
S @ . © csuneofthemllmaofoubnrupormxsﬂis,a.ndthefs.ctthntthe
@ E| o 8 future capture is in Section 12, T. In the southern part of the quadrangle the Ludlow is present on Bell Creek, Ludlow and Chadron Formations are terre trial in origin
L 13 N., R. 12 E., vhere a tributary Fox Ridge and on the high areas to the west. In this part of the quad- In the 2 % £
area to the east, however, it was determined that the regional
of the Moreau River has been artifi- rangle the Shadehill coal facies igs absent; however, the varicolored dip was four feet per mile to the north or northwest; thus the beds
cially connected to Deep Creek by a clay-shales are present. The varicolored basal clay-shale becomes sandy are nearly flat-lying ’
diverson ditch. along Fox Ridge to the west. 3
In the past, Deep Creek extended The contact between the Ludlow Formation and the underlying Hell ECONOMIC GEOLOGY
. westward probably past the Cedar Canyon Creek Formation was dircussed above. The upper contact of the Ludlow
Key to Columnar Section area. The mumerous meanders developed with the White River Group is drawn at the bese of a zone of white Ground water, boulders, gravel, and grit and sand are the chief
coaL, BEE S in Deep Creek indicates a mature stream angular to sub-rounded quartz-feldspar coarse-grained sand and grit. mineral resources in the Cedar Canyon quadrangle, but the possibility
" possibly the same age as the Moresu The Ludlow Formation reaches a thickness of about 90 feet on Fox of oil and gas cannot be disregarded.
Sand River. The lithology of the upper Hell Ridge. Ground Water
sitd Creek (lenses of very coarse sand and s L
Biay ;{xm& a:n ﬁ?mm tzletﬁgt}x :]1; . White River Group Meek and Hayden, 1856; Chadron Formetion Darton, 1699 Ground water can be readily omed from f;:: 3n=11 E‘.reei:r{-‘ormution
» throughout the area, in shallow wells ranging 0 to 300 feet in
Clay -shale the Moreau's position eppears to have il ka'h Chadron Formation was named from exposures near Chadron, depth. The chemical enalyses of the water from these wells is shown
) been down dip from that of Deep Creek, Taska, about 150 miles southwest of the Cedar Canyon quadrangle. in Table 2. According to the ranchers, some of the wells cen be pumped
Limestons is probably the reason that Deep Creek The Formation consists of light-greenish to purplish bentonitic dry whereas other wells can withstand endless pumping. The water level
wae left stranded or perched 250 feet Flay, with ledges of celcarecus-cemented Tine white sandstone or lime- ranges fram the surface to 2l0 feet below the surface. The wells supply
® Fyrit Ve EohEraNisna above the Moresu River. As the perching grone, and vhite to buff coarse-grained sand and grdt. oo unit 1s as both household and stock needs.
yrite or marcasite concestion of Deep Creek was taking place, the thick as 120 feet. The sand and grit at the base of the Chadron For- During years of greater rainfall, numerous springs issue from the
@ Coal orcorbonoceous layers tributaries of the Moreeu gradually metion ranges from sbout three to more than 20 feet in thickness, the Hell Creek sands, and from the Chadron sands just above the white
& Manganese concrefions undermined the divide north of the latter thickness being measured at & Pit in the NE} sec, &, T, 12 N, calcarecus sandstone &nd 1imestone ledges.
&F & Plant moteriol Deep Creek Valley, until at least two R. 13 £. Loose boulders camposed of siliceous-cemented quartz-feldspar grit
&0 Varisbhrata x;b::rmm:d o:he mmm:r:u:rtﬁu;’gh rmngg: it; ;:t?k‘éﬂé sec. 10, T. 12 N., R. 13 E., where they reach & Table 2--Chemical Anslyses of Water from the Cedar Canyon Quadrangle
Creek. Smaller buttes in the SWE sec. 2, T, 12 N., R. 13 E., and sw} Porte per million
Other tributaries of the Moreau sec. 27, T. 13 N., R. 12 E., have fragments of cemented fine-grained
River 1n the mepped area are Starve Out, sandstone of the White River Group scattered as float over the surface. Source of Water 50y, cL Mg Ca Na Total Hardness
Cabin, Brushy, Cottonwood, Mud, Ash, Rig The fragments of float lie directly on the upper Hell Creek sands, Solids
Cedar and Little Cedar Creeks, and Dillon which means that if the intervening Ludlow Formation had once been 1, FHell Creek 153 1 X 10 520 1566 520
Draw; these and Deep Creek are inter- present, no evidence remains. 2. Hell Creek N6 5 2z 30 300 1064 165
mittent streams that meander over narrow The Chadron Formation contains two conspicuous ledges of calcarecus- 3. Hell Creek 33 1 1k 57 Lo 340 200
well-defined flood plain alluvium (Qal). cemented fine-grained sandstone or 1imestone with thicknesses up to (upper coarse sands)
The Moreau River, Maurine Lake, and ope foot. The lower ledge forms & benck along the side of Fox Ridge. k. Hell Creek 369 2 0.9 9 432 1232 25
stock dams are the only permanent 5. Hell Creek 337 3 0.2 13 430 1256 33
bodies of)watar, but upring(s iu)mg intermittently from sands in the Hell Surficial Deposite 6. Hell Creek 5T - - L 150 542 10
Creek (Kh) and White River (Tow). T. Btandard 250 250 125 500 120
Nia.r the southeastern corner of the quadrangle, the western part The Cedar Canyon quedrangle has two types of surficial deposits:
of Fox Ridge rises 300 feet above the surrounding upland. This flat- terrace deposits and alluvium.
topped ridge and adjoining buttes are composed of Hell Creek (Kh), Ludlow Terrace deposits (qt), composed chiefly of sands and gravels, 1. M. Fisher ranch, SW corner sec. 22, T. 15 N., R. 13 E.
(Tpl), and capped by White River (Tow). The cap is composed of cal- occur along the Moreau River and Deep Creek. The gravels are mainly 2. B. Haines ranch, SWBE{ sec. 10, T. 12 N,, R. 13 E.
careous-cemented fine-greined white sandstone and limestone. Fox Ridge rounded ironstone and quartz grains, A cut-bank on the west gide of 3. W. Packer ranch, m%m% sec. 26, T. 13 N., R. 11 E.
has a minor degree of slumping, as smell blocks of Ludlow and White 8 terrace in the SWNEL sec. 27, T. 14 N., Re 13 E., exposes 12 feet 4. E. Pullins ranch, Nvi sec. 13, T. 13 N., R. 11 E.
River material have moved short distances downslope. of gravel. The gravel is cross-bedded and interbedded with thin lenses 5. E. Pullins ranch, sec. 13, T. 13 N., R. 11 E.
Maximim topographic relief in the Cedar Canmyon quadrangle is about . (one to two inches thick) of coarse- to very coarse-grained quartz sand. 6. H. Thingelstad ranch, N. center of sec. 33, T 13 N., R. 12 E.
760 feet, between altitudes of 3170 feet on Fox Ridge and 2410 feet on A topogrephic break between the terrace deposits and the Recent
the Moresu River flood plain at the eastern edge of the quadrangle. elluvium in the form of benches is evident. The benches mumber from Doulders
The climate of Cedar Canyon quadrangle is semiarid, with a mean three to five in any one slope, and clearly indicate steges in the down-
everage rainfall of 15.2 inches and an average temperature of 4.9 degrees cutting of the Moreau River and Deep Creek., Highly polished tan-colored quartzite boulders Tongue River (7) are
Fahrenheit at the U. 8. Weather Bureau Station at Faith, 25 miles east of The larger terraces are present on the southern side of the River scattered locally throughout the area. The boulders are most noticeable
the quedrangle. The area is sparsely populated, with one femily per six and Creek, ranging up to sbout 100 acres in area. The alluvial benches in the northern half of the area, with the greatest concentration in the
square miles. The town of Maurine, in the southeastern part of the quad=- along Deep Creek have as much as two feet of fine- to medium-grained northwest quarter. The boulders range up to four feet in diameter.
rangle, is composed of & store, garage, town hall and two houses. U, B. sand; however, some have gravel like that of the terraces.
Highway 212 extends east and west across the southern part of the quad- Locally, boulders of the Tongue River Formation are scattered Gravel
rengle, Three gravel roads lead northward from this Highway, but only over the surfece; however, they are not concentrated encugh to warrant
one reaches the northern boundary of the quadrangle. separate mapping. Gravel deposits on the terrace remnants along the Moreau River and
Cedar Canyon quadrangle was mapped with the assistance of Deep Creek are used for road surfacing, The gravel deposits range from
Charles J. Mickel during the summer of 1961 under the supervision of BUBSURFACE GEOLOGY & few inches to 12 feet thick, The gravels are interbedded with lenses
Earl J. Cox as part of the State Geological Survey's program of studying of fine- to coarse-grained sands, and contain a high percen of iron-
South Dekota's economic mineral resources, including ground vater, The lithology and thickness of the subsurface rocks are ghown in stone, thus making them mx‘m:t,i::-l for use as concrete. =
The geology was mepped on topographic meps prepared by the U. 8. Geo=- Table 1. This table is a camposite of well samples and electric logs A pit in the M#6W} sec. 16, T. 13 N., R. 13 E., wvas used during
logical Survey for the Meurine, Cedar Canyon, Bixby, and Imogene T- of nearby oil tests. The wells are the Shell #22-7 Bestian (SEiswh the summer of 1961 for road surfacing. The terrace deposit in the SWAEZL
minute quedrangles. Advice and assistance fram Wayne A. Pettyjohn is sec. 7, T. 15 Nu, R. 16 E.), located sbout 25 miles northeast; the sec. 27, T. 14 N., R. 13 E., is to be used in the rebuilding and recon-
acknovledged and greatly appreciated. The writer wishes to thank the Phillips 1 Nelson (NWiSE: sec. 18, T. 13 F., R. 18 E.), located about ditioning of U. 8. Highway 212. Many of the smaller terrace deposits
pecple of the area for their help in providing valusble information, 3C miles east; and the Evans-Querbes #1 Capp (W corner sec. 9, T. 13 N., have small pite where gravel has been removed,

R 16 E.) which 1s located 20 miles mortheast of Maurine. Grit and Sands
EXPOSED SEDIMENTARY ROCKS —
An sbundence of massive and cross-bedded fine- to coarse-grained

The exposed sedimentary rocks of the Cedar Canyon quadrangle are graywacke® sand 1s present in the quadrangle, but the composition makes
Fox Hills and Bell Creek Formations of Late Cretaceous sge, the Ludlow the sand unsuitable for concrete,
Formation of Peleocene age, and the White River Group of Oligocene age. The cemented fine-grained white sandstone and limestone of the
Also present are terrace deposits and alluvium, of Pleistocene and Wnite River Group on Fox Ridge bas been crushed and used for asphalt
Recent age. road surfacing., The material, however, is very difficult to crush,
The grit and sand which marks the base of the White River on Fox
Fox Ridge Ridge in the NE{6EL sec. 8, T. 12 N., R. 13 E., has been used extensively
for asggregate. The grit is camposed of angular to sub-round Very coarse-
ow greined quartz and feldspar sand and grit. 1In the pit more than 20 feet

of this material is exposed.
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