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INTRODUCT ION

The Glencross quadrangle contains about
213 square miles in north-central Dewey County

COLUMNAR SECTION and south-central Corson County. The area is

OF located in the prairie grasslands of the north-
ern part of the Great Plains Physiographic Prov-

EXPOSED ROCKS Ince. The northern part of the gquadrangle is

a gently rolling, eastward sloping erosional

plain with a few sandstone or oyster-bed capped
i buttes. The eastern, central, and southern parts
of the area have been incised into broad valleys
by the Moreau River and its tributaries. Deep
arroyos cut into grass-covered colluvial slopes,
and many gravel-covered, flat-topped terrace
remnants are scattered throughout the quadrangle.

This area appears to be the cut-plain remnant
of a large erosional terrace sloping southeast
toward the Moreau River.

The walls of the Moreau River valley (SE
part of quadrangle) are almost vertical in some
areas but In most places they are gentle and
contain slumped areas (Qlp). In the southern

part of the Glencross quadrangle more than 80
percent of Moreau River valley wall slopes are
covered by slumped clay-shale of the Pierre For-
mation (Kpu, Kpvec). Farther north along the
breaks separating the tablelands of the Timber
Lake Member (Kftl) from the dissected areas to
the south is a continuous northeast-southwest

TRAIL CITY|TIMBER LAKE |5%5h~
FOX

abrupt slope, formed by the cropping out of the
Trall City Member (Kftc) of the Fox Hills For-
mation. This ridge has been affected in part
by slump.

The Moresu River meanders generally east-
ward across its floodplaln, with a gradient of
about 5 feet per mile. The major Moresu Rlver
tributaries, the Whitehorse, Little Moreau, Veo,
Jewett, and Jolley Creeks, are intemmittent streams
which meander south and southeast over narrow,
well-developed mature floodplains. Other than
the Moreau River, the only permanent bodies of
water are Spring Lake in the north-central part
of the quadrangle, Whitehorse Lake in the south-
western part, and stock dams. Intermittent playa-
like ponds are present in the northern third of
the mapped area.

Maximum topographic relief in the Glencross
quadrangle is about 600 feet, with altitudes
ranging from 2225 feet at Dog Butte to 1630 on
the Moreau River floodplain (SE corner of the
mapped area). Local relief may range up to 250
feet, being greatest along the sides of the ter-
Taces.

UPPER PIERRE
UPPER CRETACEOUS

PIERRE

The climate of the Glencross quadrangle
is semiarid, with a mean annual rainfall of 17.2
inches and an average temperature of 44.4 de-
grees F. at the U. S. Weather Bureau station at
Timber Lake, 4 miles to the west. It is a lightly
populated ranching area containing 1 family per
3% square miles. The village of Glencross in
the northwest part has a population of 27, and
the Indian village of Whitehorse in the south-
central part has a population of about 40 fam-
ilies. State Route 8 crosses the northern part
of the quadrangle. A small network of unsur-
faced roads and trails are present in the north-
ern part of the mapped area, but wet weather
makes these roads nearly impassible.

The mapping of the Glencross quadrangle
was done with the assistance of Alan Lange in
the summer of 1960 under the supervision of Dr.
A. F. Agnew, as part of the State Geological
Survey' s program of studying the State's eco-
nomic mineral resources. The geclogy was mapped

VIRGIN CREEK

KEY TO on air photos, and in the southern half on U. S.
COLUMNAR SECTION Geological Survey topographic maps. Elevations

KEY TO FOSSIL ZONES

OYSTER BEARING
SANDS TONE
ALTERNATING

BANDS
grau.r AND CLAY Surface formations include shale, silt,
m}w sand, and clay of the Late Cre

SILTSTONE WITH
LIMESTONE CONCRETIONS

%‘:‘;o:#}é" N CART present along the breaks of the tablelands in

in the northern half were determined with a Kolls-
man altimeter.

BXPOSED SEDIMENTARY ROCKS

eous Pierre
and Fox Hills Formations. Terrace deposits are

in the ith and stern parts
of the quadrangle. Intermittent boulders are

a northeast-southwest trending arc.

Plerre Formation Meek and Hayden, 1862

The Pierre Formation (commonly called Pierre
shale) was named for exposures at Ft. Plerre,

P-Brotocordio subguodrgto South Dakota (65 miles southeast of the Glen-

G-Gervillig rectg and

cross quadrangle), and has been divlded inte
six members along the Missouri River Valley (Sea-

Limopsis parvulo right, 1937). It is difficult to distinguish the

D-Discoscaphites nicolleti

B-Boculite
C-Crab
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boundaries of the upper two members (Elk Butte
and Mobridge) in the Glencross quadrangle; there-
fore, these strata in this report are referred to
as Upper Plerre (Kpu). The Virgin Creek Member,
which underlies the Upper Plerre unit, is present
in the extreme southeast part of the d: le
although the upper boundary of this unit is diffi-
cult to distinguish.

The division of the Plerre Formation by Searight into members along
the Missouri River was logical because the river flows 1n a very broad
sense parallel to the strike of this unit. However, there is a great
increase in thickness, many facies changes appear to the west and south,
and the fauna changes also. Therefore the writer was unable to use the
members of Searight for a significent distance from their type localities.

The Pierre Formation is exposed in the southern half of the Glen-
cross quadrangle. About 80 percent of it is slumped, as is especlally
evident along the Moreau River and its affluents. Probably a great deal
more slumping has occurred than has been mapped, as it is difficult to
distinguish slumping because of the well-developed dendritic drainage
pattern and grassy areas.

Virgin Creek Member, Searight, 1937

The Virgin Creek Member is a light- to medium-gray fissile shale
containing a number of thin bentonite beds. The upper part of this mem-
ber may contain a number of iron-stained limestone concretions. The
writer found abundant specimens of small gastropods, pelecypods, and
scaphopods, as well as Foraminlfera in Section 35, T. 16 N.; R. 27 E.
About 150 feet of the Virgin Creek Member' is exposed in this quadrangle.

The Virgin Creek-Upper Plerre boundary is difficult to locate either
by fauna or lithology. The brown color which Searight believed to be in-
dicative of the calcareous Mobridge Member is intermittently present

gh the Plerre p area, regardless of lithology or topography.
The writer believes that this is not a good criterion for the recogni-
tion of the lower part (Mobridge) of the Upper Plerre unit in the Glen-
cross quadrangle, because it appears that the brown coloring is a weather-
ing characteristic and is present wherever the slopes are gentle. The
writer used as the upper boundary of the Virgin Creek, the base of the
"crab zone" reported by Rothrock (1947, p. 11). This boundary is neces-
m,;mum because of slumping and the grassy areas of the Plerre

tion.

Upper Plerre Unit

The Upper Plerre is dark bluish-gray blocky to fissile clay-shale
and fissile bentonitic shale. A few thin streaks of silt are present
in the upper part of this unit. Scattered selenite crystals and dikes,
iron-stained jolnt cracks, rusty streaks, and thin bentonltes are present
throughout this unit. Local haloes of white melanterite may be present
on bentonitic outcrops. Local intermittent layers of yellowlsh jarosite
(?) are present in the upper part and at the top of this unit. The Up-
per Pilerre Unit is about 280 feet thick Im the Glencross quadrangle.
An intermittent limestone concretion zone may be present near the lower

of this unity the light-gray concretions are barren of fossil
material. Directly underlying this concretion layer is a Baculite zone
which is easy to distinguish, and subjacent to the Baculite zone is a
"ecrab zone'. The "crab zond' was used as the boundary between the Upper
Pierre Unit and the underlying Virgin Creek Member. The fauna of the
Upper Plerre is small in rumber and is limited to fragments of Baculites
$p., looceramus sp., crabs, and Foraminifera.

Fox Hills Formation, Meek and Hayden, 1862

The type area for this formation is the Fox Hills on the Ch -
Moreau River divide, about 25 miles south of the Glencross qudg:gl‘:.
Four members of the Fox Hills Formation are recognized in thls area.

Trail City Member, Morgan and Petsch, 1945

This member was named for exposures near Trall Cit
about 4 miles east of the Glencross quadrangle. mpnu;:ls::t:h?:’:::i
City Member (Kftc) are present in both slumped and non-slumped parts of
the area where it is dissected by the tributaries of the Moreau River.
The Trail City Member is composed of interlensing bluish-green
coarse sand to sandy silt, dark-gray to gray silty clay, and clay. This
unit weathers to a buff color slightly lighter than the overlylng Timber
Lake Member. Local patches of selenite crystals and rosettes, and several
intermittent layers of yellow jarosite (?) are present throughaut the
Trail City Member. Fairly distinct, though intermittent, are layers
of spherical to lenticular locally fossiliferous dense to sandy blue-green
uﬁ‘lliﬂz:'—‘my;l.n:::::m, nd red-brown ferruginous sandy concretions.
ons are v rd -
— ery hard, and weather to a red-brown soft
Dr. R. E. Stevenson (oral communication, 1960 inted o
writer Waage' s arrangement of marine fossils in thn} zmr-tlo:: :; &:
Trail City Member. The fossil zones are named for index forms, but these
index fossils are nelther limited to the zone nor are they necessarily
the dominant forms. The concretion zones are not present everywhere
in the Trail City Member, and thus do not permit exact corr elation from
:3:1&;2 ::n:u:ﬁ?r; I-'unir;'n::lrc.l the concretion zones are barren of fos-
PS. e basal concretionary layer [lower 30 feet
characterized by an abundance of the ammonite, m n;m}ln)itf
The next higher fossil zone, 5-18 feet thick, contains an abundance of
:.‘::‘pul;cmntsﬁgiu ;Sqm "T;.M parvula. The highest fossil
» as been ¢ ﬂi! d
but 1t alsa eonhin: an -bundarv:.e a;d el : ey :;‘n;:
ﬁi:;mkz:.n:.m concretion zone may be next above the underlying fossil-
The Trail City Member in the Glencross quadran =
ness from 48 to 100 feet. The-Trail City-Hq:ﬂo mg’;l:l::ng;;“l:‘t ::cl:e
transitional in all outcrops, and it is marked upmard by an increase in
silt and by a color change from gray to buff. A jJarosite (?) zone is
present at the top of the transition zone in many areas. However, this
zone must be used with caution, for several jarosite (7) layers say be
present throughout the transition zone. Y

Timber Lake Member, Morgan and Petsch, 1945

The Timber Lake Member was named for exposu
South Dakota, about 3 mliles west of the N!rmo’: ;:dr::;l-lrh?h.: :::::
and sandstones of the Timber Lake Member (Kftl) crop out in about 30
percent of the mapped area, forming the tablelands in the northern and
northwestern parts. The Timber Lake Member ls partly non-indurated sand
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Kpu

by
W.A. Pettyjohn

and partly laminated greenish to light-gray to buff medium- to very fine-
grained graywacke sandstone, which locally contains glauconite. Thin
and massive cross-bedding is present throughout the sandstones. In the
upper part of this uniy l- to 2-inch layers of reddish-brown lron-cemented
sandstone are present between the massive cross-bedding planes. This
part ls also marked by an abundance of the problematic fossil Halvmenites

The Timber Lake Member ¢ontains an abundance of 2- to 13-Inch ledges
of reddish-brown ferruginous fine-grained sandstone. These ledges may
extend some distance (5 to 29 feet) laterally, and locally produce rough
spats in the unimproved country roads and trails. MNumerous subspherical
reddish-brown sandy concretions are scattered throughout the unit.

ldonarca nebrascensis and Halymenites major are the major guide
fossils of the Timber Lake Member in thls quadrangle, but many other forms
are also present. The lower part of the Timber Lake Member is clayey
in most parts of the mapped area, and thus the Trail City-Timber Lake
contact appears to be both irregular and transitional in most places.
There are no good exposures of the complete thickness of the Timber Lake
Member in the Glencross quadrangle, and only two damsites provided un-
grassed outcrops exhibiting the lower contact. This member ranges in
thickness from 80 to 115 feet.

Bullhead Member, Stevenson, 1956

The type locality for the Bullhead Member is about 20 miles north-
northwest of the Glencross quadrangle. Only five small buttes contain
this lithologic unit in the mapped area. All of the outcrops are grassed
over and covered with talus. The Bullhead Member forms the lower part
of the buttes capped by the Colgate Member. The Bullhead Member is com-
posed of a serles of thin alternating layers of brown to gray clay-shale,
containing streaks of silt. Orange-brown limonitic concretlons are scat-
tered throughout the unit.

The only fossils found were scattered specimens of Ostres glabra,
which might h been derived from the overlying cyster-dominated Col-
gate Member. e Bullhead ranges ln thickness from 25 to 35 feet. The
upper and lower contacts are grassed over, but lt appears that both are
gradational.

Colgate Member, Calvert, 1312

The Colgate Member, whlch caps the tableland buttes In the north
west part of the quadrangle, contalns two facies. The sandstone facles
is a siliceous and calcareous-cemented gray "'salt and pepper’ ledge-
forming unit composed of fine to very fine-grained graywacke, has shaly
to flaggy bedding, and is cross-bedded. Locally it contains silt and
clay streaks and oscillation ripple marks. Ripple marks on Dog Butte
strike N. 54%E., showing that the wind was from the northwest or south-
east. The Colgate Member on top of Dog Butte (Sec. 18, T. 17 N.y R. 26
E.) is an oyster-sandstone facles composed of about 50 percent shells of
Ostres glabra. Large (3 feet by 4 inches) and small pleces of siliceous
wood are present throughout this member. The writer found the following
fossils in the Colgate Member: Ostrea glabra, O. subtrigonalis, Corbi-
cula subelliptica, C. vccidentalis, Anchura spp., and worm borings. The
Colgate ranges in thickness up to about 34 feet.

Surficial Deposits

Unconsolidated surficial deposits include glacial till residuum
and alluvial material. Thin intermittent layers of loess, small areas
of glacial til] residuum, and glacial erratics were not mapped separately.

Till Residur

Boulder concentrations are present intermittently in a mortheast-
southwest arc that generally marks the edge uf the tablelands. The boul-
der residuum (Qb) appears to lie dominantly on the dlssected parts of the
Trail City Member and the uppermost part of the Upper Plerre unity how-
ever, a few boulders 1le on the lower parts of the Timber Lake Member.
The residuum consists of boulders, cobbles, and pebbles (84 percent granm-
ite, 5 percent greenstone, 4 percent gneiss, 3 percent diorite, 1 per-
cent gabbro, and 3 percent others), and may have a loess matrix; the lack
of carbonate boulders is characteristic. The boulders vary greatly in
size, the average being 1} feet across, and the maximum about 10 feet
in diameter. They are subangular to round, and some exhiblt striations.

Flint (1955, p. 86) considers the residuum to belong to the lowan
substage of the Wisconsin glacial stage, but Stevenson (1960) as as-
signed the deposit to the Illinoian (?) glacial stage.

Flint's reasoning for an Iowan assigmment is based on the fact
that the boulders extend farther west in the valleys than on the inter-
fluvesy thus the residuum was formed later than the present deeply dis-
sected topography, which he agrees was formed after the lllinolan gla-
cler had reached its maximum extent.

Stevenson' s argument for the 1llinolan (?) age determination is
based on pebble counts from the various terrace gravels. He states (writ-
ten communication, 1960),"the highest terrace gravels have abundant
glacial material indicating that the glaciation cccurred prior to the
main downcutting sequence of the Missour! which is Illinoilan according
to Warren'.

Landsllde Deposits

The Plerre Formation has a tendency to slump, and landslide de-
posits are especially evident along the Moreau River and its affluents.
The rotation of materials in slide blocks (Qlp) on curved soles in Sec-
tions 8 and 9, T« 15 Noy R. 27 E. initlally suggests hogbacks of an eroded
anticline; however, a more thorough study exposes their true nature.
Ungrassed slopes showing displaced layers of bentonite provide evidence
concerning the large amount of sliding throughout the area south of the
tablelands.

Slumping has and Is taking place along the breaks separating the
tableland from the dissected area (Qltc). Slumping along the breaks is
noticeable because the coler cha between the Upper Plerre and the
Trail City Member provides a mappable datum. Displacements as great
as 30 feet were noted.

Mapping of slumped material in most localitles proved difficult be-
cause the slopes are covered with vegetatlon, except for a few ungrassed
cutcrops along stream courses. At least some slumping has taken place
at each exposure; therefore, it may be assumed that most of the area
south of the tablelands has been displaced in this manner to some extent.

Alluvial Deposits

In the Glencross quadrangle two types of alluvial deposits are
present, terrace deposits and alluvium.

Terrace deposits (Qt) were implaced during the down-cutting of the
Moreau River and the Little Moreau, Whitehorse, Veo, Jolly, and Jewett
Creeks. The entire area south and southeast of the tablelands appears
to be a dissected remnant of a large southeast-sloping terrace. Scattered
flat-topped gravel-covered buttes are present throughout this area. The
terraces range Iln size from 2 acres to about 6 square miles. Thelr sur-
faces usually slope two or three degrees toward the streams, but the
overall trend is southeasterly toward the Moreau River.

The terrace deposits consist of gravel, pebbles, sand, and clay,
having a wide range in compcsition. A large percentage of ironstone
is present throughout every terrace. The coarse material has a sand
matrix and usually appears as channel fillings and lenses. The thick-
ness varies from a few inches to a maximum of 14 feet,

Apparently there were five major periods of downcutting during the
formation of the terraces. The present Moreau River flood plain has
a maximum relief across the quadrangle of about 50 feet, from 1720 to
1670 feet above sea level. Major térrace levels are present at alti-
tudes of 2000 (Qtl), 1900 (Qt2), 1850 (Qt3) and 1800 (Qt4) feet, the
present Moresu River floodplaln has an altitude of 1700 feet). However,
some terraces are not distinct, but show a gradual slope from 2000 to
1800 feet. All the terraces at 1800 feet sre present on the southeastern
side of the Moreau River or in its floodplain, with the exception of one
a mile northeast of Whitehorse (Sec. 12, T. 15 N., R. 26 E., and Sec. 7,
T. 15 N., R. 27 E.). This fact and the general topography of the area
indicate that meanders of the Moreau River were dominantly on the north
side of the present flood plain, until comparatively recent time.

Alluvium (Qal) is reworked Plerre Formation and sandy clay with
lenses ¢f sand and gravel along the floodplalns of the Moreau River and
its major tributaries.

SUBSURFACE ROCKS

The thickness and lithology of subsurface rock units are shown
in Table 1. These data are based on preliminary studles by the South
Dakota State Gealogical Survey gecloglsts of samples and electric logs
from the following oll test and water well in the guadrangle; Herndon
#1 Merkel (SE}SE} sec. 27, T. 17 N., R. 27 E.) end the Whitehorse water
well (SEfSW} sec. 12, T. 15 Nuy R. 26 E.)u

STRUCTURAL GEQLOGY

The Glencross quadrangle is situated on the eastern flankof the
Williston (Dakota) Basin. The regional dip is to the northwest at a rate
of only 12 feet per mile, making the sedimentary rocks in this area nearly
flat-lying (see cross-section A-# ). Preliminary studies show that the
rocks in the subsurface have a general tendency to thicken toward the
west and northwest. Determination of structure of surface rocks is dif-
ficult because of the slumping of the Plerre Formation.

ECONOMIC GEOLOGY

The principal mineral resource in the Glencross quadrangle is ground
water, avallable at depths as great as 117 feet in the northern part of
the mapped area. Sand, gravel, crushed rock and rip-rap have been pro-
duced in this area. Bentonitic shale ls present in the southern and
southeastern two-thirds of the area. Oll and gas are other potentially
economic mineral rescurces.

Sround Water

The Fox Hills Formation yields water in the northern part of the
Glencross quadrangle. The Timber Lake Member is the best water-bearing
zone in the area, and wells that obtain water from this sand are 35-74
feet deep. Generally, water from the Timber Lake sand 1s of excellent
chemical quality (table 2). The city well at Timber Lake produces about
150 gallons per minute from a well 70 feet deep.

The Trall City Member of the Fox Hills Formation contalns water at
depths of 47-117 feet. The water from this member is high in sodium,
sulfate, and total solids, but is being used for domestic purposes any-
way .

1 In the southern and southeastern two-thirds of the quadrangle the
Fox Hills Formation has been eroded away. Water may be obtained, however,
from the jointed clay-shales of the FPierre Formation. This water is high
in sulfate, sodlum, and total solids (table 2), making it unsuitable for
most domestic uses or for Irrigation. It can be used, however, without
treatment for stock. Wells in the Plerre Formation usually have low capaci-
ties and in a year's time may produce less than 10 gallens per day, and
drying up completely in 3 to T years.

Water is produced from the larger terraces near the Moreau River,
at depths of 15-50 feet. The water is of sor-w'al better chemical quality
(table 2) than that from the Trail City oo Flerre. The recharge of
water to the terraces depends on rain and snow, and thus the water with-
drawal may exceed the recharge.

Numerous small springs lssue from the contact of the Flerre For-
mation and the overlylng terrace gravels !n small ravines along the Mor-
eau River and Little Moreau Creek. Water !s also obtained from the Mor-
eau River and Little Moreau Creek floocdplalns. A 26-foot well, one mile
west of Whitehorse, produces 25 gallons per mirute. Care must be taken
to have such water analyzed often because the bacteriol.gical gquality
may change rapldly.

Water of good quality and sufficlent quantity is difficult to find
near Whitehorse, and consequently few wells are present in this area.
Becguse of the lack of water and difflculties In transportation of wa-
ter elther from Timber Lake or Mobridge, much of the Indlan population
ness Whitehorse uses water from Whitehorse Lake for all domestic pur-
puses. The bacterlological purity of this water is questionable, but
the writer could find no one who had become sick as a result of drinking
it.

White Horse
Creek

GEOLOGY OF THE GLENCROSS QUADRANGLE

A 2021-foot flowing well in Whitehorse provides arteslan water
from the Newcastle Formation. In July, 1954, it flowed 10 gallons per
minute. This water is not good for domestic use, stock, or construction
(table 2}, Concrete made from this water cracks and crumbles within 3 to
5 years, while casing rusts cut in a shorter pericd of time. Stock will
not drink this water.

Table 2.--Chemical Analyses of Water from the Glencross Quadrangle

Parts Per Million
Total

Source of Water Ca | Mg Na S04| CL Fe Solids Hardness
1. Standard limits 12% 250 250 0.3 500 120
2. Timber Lake 5 5 13| 26 4| none 236 160
3. Timber Lake 130 | 23 55| 164 9| none 624 420
4. Trail City 64 | 32 | 1280|2439 66| 0.6 4268 231
5. Plerre 105 | 10 800 |1634 157 | none 2974 302
6. Terrace 157 | 32 400 | 869 42| -- 1920 524
7. Moreau River No data, marked “Satlsfactory for drinking at this

floodplalin time', July 7, 1960.
8. Newcastle Fm.

(artesian) 29.6 3549 | 0.6 Cal0,

140" |

1. U. 5. Bureau of Public Health (1946)

2. Casewell farm, Sec. 14, T. 17 N., R. 24 E,

3. O Leary farm, Sec. 24, T, 15 N., R. 23 E,

4. Thill farm, Sec. 2, T. 16 N., R. 26 E.

5. Glencross store, Sec. 9, T. 17 N., R. 26 E.
6. Marshall farm, Sec. 27, T. 16 N., R. 27 E.
7. Foster farm, Sec. 11, T. 15 N., R. 26

8. Whitehorse store, Sec. 12, T. 15 N., R. 26 E.

Analyses 2-6 by State Chemical Laboratory, Vermillion, 5. Dak., 1959, 1960
Analysis 7 by S. Dak. State Dept. of Health, Pierre, S. Dak.
Analysis B supplied by U. S. Bureau of Indian Affairs, 1960

Boulders

Boulders from the till residuum have been used in the past for
rip-rap. Many of the older dams have splllways reinforced with this
materlal. Because the maln concentrations of boulders are scattered
in the deeply dissected parts of the quadrangle, they are difficult to
remove because there are no roads or tralls in this area.

Gravel

Terrace deposits along the Moreau River contain gravel suitable
for surfacing roads. These deposits range in thickness from & few in-
ches to 14 feet, but a large percentage of sand and some clay are usually
present. A relatively large percentage of ferruginous material prohibits
the use of this material for concrete aggregate. Seven pits along the
Moreau River have produced road metal.

Sand

Some of the sands in the terraces could possibly be used for con-
crete. A zone 3-feet thick in the center of Section 9, T. 15 N., R. 26
E. contains well-sorted medlum-grained quartz sand. Most of the sands,
however, contaln a large percentage of ferruginous material. Sands of
the Timber Lake Member could possibly be used in making concrete and
plaster.

Sandstone

The Colgate Member is 3 hard massive to thin-bedded unlt consisting
dominantly of fossil oyster-bearing sandstone in this gquadrangle. It
could be used for rip-rap, but in the Glencross quadrangle it is limited
to a very small area.

Shale and Clay

Bentonitlc clay-shales of the Plerre Formation may be used to make
earth stock dams because they are excellent sealing materials. Some of
the non-bentonitic shales could possibly be used in the manufacture of
bricks. The upper Pierre clay-shale in the vicinity of Mobridge (20
miles to the east) is potentially suitable for the manufacture of light-
welght aggregate (Cole and Zetterstrom, 1954, p. 30).

Qil and Gas

Gas has been produced from the Lower Cretaceous Dakota Groy near
Pierre, South Dakcta. The same stratigraphic unit was penetrated by a
deep well at Whitehorse, and produced only foul water. The same zone
was penetrated Ln the Herndon #1 Merkel oil test, (Sec. 27, T. 17 N., R.
27 E.) but the water was not analyzed. This oil test was continued down
to the Ordoviclan Red River dolomite, which is preductive in several
Williston Basin oil fields, but this test was dry.

Table 1.--Character and Thickness of Subsurface Rock Units

Group or
Serles Formation [Thickness Lithology
Cretaceous | Plerre
Formation 1045z Dark-gray clay-shale, bentonitic clay
containing seams of bentonite, limo-
nitic and calcareous concretions.
Niobrara 330 Light- to dark-gray speckled marl and
Formation calcarecus clay-shale.
Carlile 4207 Medium- to dark-gray shale.
Formation
Greenhorn 60 Light-gray sandy limestone contalning
Formation » gray to white calcareous
shale.
Belle Fourche- 400~ Upper; dark-gray shale
Mowry Formations 375 Lowery siliceous shale, siltstone,
and local bentonite seams.
Newcastle 140 White quartzose sandstone and light-
Formation gray siltstone with interbedded shale.
Skull Creek 167 Medium- to dark-gray micaceous shale
Formation containing siderite pellets.
Inyan Kara
(Dakota) Group 33+ White, red, and gray sandstone, dark-
gray glauconitic siltstone, dark-gray
fissile shale containing siderite
pellets. Coarse quartzose sandstone
in lower part.
Jurassic Morrison 110+ Variegated clay and shale, some gray
Formation siltstone and sandstone.
Pliper 7 Light-gray dense limestone and dolomite.
Formatian
to 120+
Triassic Spearfish 7 Red claystone, shale and siltstone con-
Formation taining anhydrite.
Pennsyl= Minnelusa 332 White sucrosic dolomite with pink inter-|
vanian Formation granular anhydrite, pink dense dolomitey
vari-colored shale, red sandstone, gray
to pink sandy dolomite and anhydrite.
Mississip- | Blg Snowy 302¢ Dark-gray, red and green shales with
plan Group buff limestone; black, gray to brown
shale and coal; light-gray to red
coarse sandstone and grit, buff su-
crosic dolomite, varl-colored reddish
brown and gray shales.
Madison 561t Chirles Formation; white to gray dense
Group limestone; white anhydrite, blue anhy-
drite at base.
Mission Canyon Formationg buff to
gray granular limestone.
Lodgepole Formation; buff to gray
dense limestone and oolitic limestone.
Englewood 153z Orange to buff siltstone, calcarecus
Formation siltstone with vari-colored shale.
Devonian Undiffer- 210t Buff and gray dense limestone and
? entiated calcarecus shale; dark-gray shaley
§ilurian strata white calcareous sandstonej white
and pink dolomite; white, gray and
pink limestone and dolomitic lime-
stone.
Ordovician | Red River 149+ Gray limestone, some calcite sandstone
Formation and buff dolomite.
MWinnipeg 170- Green fissile shale, basal quartzose
Formation 180 sandstone.
Cambrian Deadwood 180~ Buff sandstone and glauconitic sand-
Formatlon 230 stone; glauconitic dolomite and dolo-
mitlc sandstone.
Pre-
cambrian Granite and schist.
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