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| \/ INTRODUCTION SURFACE-WATER RESOURCES
,', ™ Effective improvement of economic and social conditions of Indians The Missouri River and its impoundment, the Oahe Reservoir, both in ‘The water samples analyzed for this report were collected mostly in Water in the Moreau River usually is of sodium sulfate type but
45°|- -i living on the Cheyenne River Indian Reservation has been hampered by volume and in potential for development vastly overshadow all other June 1972; however, the Cheyenne River has been sampled each month during periods of high flow may be of sodium bicarbonate sulfate type. EXPLANATION
! ! lack of adequate and reliable information about the quantity and sources of surface water available on the Reservation. Lake Oahe stores since September 1972 at Cherry Creek and since November 1972 at When the stream is flowing the dissolved solids concentration ranges Stockponds and dugouts, December 31, 1975
l l quality of water supplies available for development. Compounding the more than 22 million acre - ft. The average annual flow of the Missouri South Dakota Highway 63 bridge. Single samples from these and other from aboyt 100‘ to 4,1 90 n'lg/L. Low dissolved solids' Cf)ncentration Estimated area, ~ Estimated storage,
i ! problem is the recent filling of Oahe Reservoir, which flooded about through the area is more than 16.2 million acre-ft; compared to this, surface-water sources have been analyzed at various times for public generally is assp(natgd with high rates of flow, th9ugh this is not always | Number in acres in acre-feet
l_ ORapid City 4 105,000 acres of Indian land, and the consequent relocation of many the average annual surface-water runoff of 0.1 million acre-ft or even agencies and for individuals. true. Those trlbuta‘nes of the Moreau whose dran}age areas are wholly fiess thari 1 acre 2,440 1,218 5.970
! : residents. This report summarizes the results of a water-resources study the average total annual precipitation of 3.8 million acre- ft are rela- Water in the Cheyenne River is of the calcium magnesium sulfate type or mostly underlain by the Hell Creek Formation commonly yield
| Sioux Falls _ | made at the request of the U.S. Bureau of Indian Affairs. It is intended tively minor. Yet, in 1974, other surface-water sources such as stock and contains from about 500 to 2,700 mg/L dissolved solids. Its tribu- water that is less mineralized than is water from tributaries whose drain- 1 to S acres 2,105 4,410 20,800
i 2 to provide some of the needed information on water supplies that could ponds and dugouts were far more important to the ecomony than the taries have a similar or larger range in dissolved solids but differ in the age area are wholly or mostly underlain by the Pierre Shale. 5 to T tcE 392 3.590 11.000
az b __ [ e ’ be used to alleviate the problems mentioned. Oahe Reservoir. For much of the region they probably will remain so proportions of major ions. For example, Red Scaffold Creek contained Daily suspended sediment loads in the Moreau River ranged from ’ ’
SOUTH DAKOTA N ? The Cf)operatlon and courtesy .extended by many farmers, ranchers, in the future, because most of the area is suitable only for rangeland sodium bicarbonate type water, while an adjacent tributary, Red Coat about 150 to 20,000 mg/L for the _period of record (October 1971 to more than 20 acres 58 5,240 10,480
Ny and residents of the area contributed greatly to the success of the and because the cost of distributing Misssouri River water for stock use Creek, contained calcium magnesium bicarbonate type water. Low September 1974). Suspended sediment content usually is highest during Total 4,995 14.458 48,250
0 40 MILES St“d}’- Special thanks are due to Mr. John Wall, U.S. Pubhc. Health throughout the two counties probably would be prohibitively expen- dissolved solids content generally is associated with higher rates of flow, periods of _high streamflow. Water in tributaries of the Moreau River
Service, Eagle Butte, and to the personnel of the Land Operations and sive. though this is not always true. commonly is muddy to very muddy.
0 40 KILOMETERS Conservation Units of the U.S. Bureau of Indian Affairs, Eagle Butte. The surface-water hydrology of the area is summarized in the accom- Daily suspended sediment loads in the Cheyenne River ranged from
LOCATION AND SETTING panying diagram, which shows the approximate average annual hydro- ?0 to 37,099 mfg/L dudriflth?:,) (:0973 v;'dat;/r i'ea_r. lglaxin_ll;m: daily fl(:;d
Figure 1. — Index map of South Dakota showing location of Cheyenne ] ] ) ) 5 logic budget. or the period of record is 65,000 mg/L. Water in the tributaries of the
. d . . . . o The Cheyenne River Indian Reservation occupies about 4,230 mi® in The Missouri River is the only stream that has had a record of con- Cheyenne commonly is muddy to very muddy.
River Indian Reservation. The area discussed in this report 102 0 . - : " - ; :
. . . R17E 104 Dewey and Ziebach Counties. As the combined areaof the counties is tinuous flow since the area was first settled, though the Cheyenne
is outlined in blue. P only 4,420 mi?, and the land ownership pattern is complex, all of both River has had year-round flow except in years of unusually severe
counties is included within the area discussed in this report. Thus, for drought. Most local streamflow is from snowmelt and from spring rain.
simplicity of discussion, the terms “Cheyenne River Indian Reser- In most years more than 95 percent of the streamflow reaching the
vation” and ‘“Dewey and Ziebach Counties” are used interchangeably. Cheyenne, Moreau, and Missouri Rivers occurs in March, April, and
The Cheyenne River Indian Reservation is in the Missouri Plateau May. Runoff from summer storms usually evaporates or is intercepted i Wbt Rivbr averes amud G tibie
division of the Great Plains physiographic province. by stockponds before it reaches the rivers. Springs and seeps are com- 102 161° [ vation arca 16,200,000 acre-feet
The topography basically is a high rolling upland cut by the deep, mon in spring and early summer except where the Pierre Shale is at or - 12E  RASE RIQE. R.20E, R.21E R.22 E. R.23E. R.24 E _R25E._, R26E. R.27E. R28E. _ R20E.__ R30E. E.
meandering trenches of the Missouri River and its two major tributaries very near the surface, but discharge usually is small. Most springs and § ; l18 36 40 40 30 37 36 23 14 ! 3] 45 49 41 21
in the area, the Cheyenne and Moreau Rivers. Erosion has cut deeply seeps dry up by midsummer, although some streams do have more or S 4712 14 . 20 35 33 22 18 2 1 8 25 42 30 24
into the upland to sculpture a badlands type area known locally as less permanent natural “water holes” — 5 to 100 foot segments that s NI 3 4 4 3 ' 14 & 1 1 2 3 3 7 6
‘“the breaks.” An extensive system of terraces extends along the intercept the local water table. = 1 3 1 5
. Cheyenne and Moreau Rivers; at least seven terrace levels can be The estimated average annual flows of selected streams are shown in E 3
15 observed in some areas. the accompanying table. g g 29 16 23 27 > 41 25 26 19 16 22 12 7
: Except for part of the rolling upland (primarily that in the area The Oahe Reservoir on the Missouri River is an almost untapped g 1Té 6 25 19 28 34 E @ 25 1 1 27 16 13 18 3
underlain by the Hell Creek and Fox Hills Formations, see map of sur- water resource. Aside from power generation and flow-regulation g NS 3 7 8 8% 8 1 6 4 3 i 3 16
ficial geology, figure 5) much of the land is unsuitable for large-scale function, and considering the use of the reservoir as a water supply g | 1 ; 8 1 | 1 .\4“’ 38 12
crop production because of rugged topography or poor soils. Even on only, development by the end of 1974 was negligible. Within the = ) & 2
the best land, crop production usually is low because of erratic and boundaries of the 'Reservation no water was diverted for irrigation, § ) 8 17 14 19 ;r:g'>_ 25 31 27 X7 16 11 9 13 g
g inadequate railfall, The soil and range data (U.S. Bureau of Indian less than 3 acre - ft was used for public supplies, and some, probably & 1Tr)- = 17 14 20 il E ; e i B s 13 M 5 -l o : = P
2 Affairs, 1959; U.S. Soil Conservation Service, unpub. data) indicate less than 200 acre - ft, was consumed by livestock. The reservoir also Z 8N |3 5 1 P 5 @ 3 1 2 1 G 14 1 4 2 = | .
; that only about 7 percent of the area is arable land suitable for produc- provides outstanding recreational use for fishermen, boaters, and g§ 1 = | 1 1 15 i Normal maximum storage - - - - - - - - 22,530,000 acre-feet _—
= tion of cultivated crops; an additional 2% percent is suitable for the others interested in camping. water sports, and waterfowl hunting. =8 m;"J\’\;\m - : poolaltitude 1,617.0 feet above mean sea leve
S 5 - ; L] e b P 0 Normal minimum storage - _ _ _ _ _ _ _ _ 19,300,000 acre-feet
S production of a crop of wild hay every 2 or 3 years. Thus, much of The severe drought that began in 1973 had, by the summer of 1974, \LS—\ \J\/\/L /\Q)SJ q & ore? ‘ pool altitude 1,607.5 feet above mean sea level
the area is rangeland, with scattered fields of hayland and cultivated resulted in a water shortage of crisis proportions in the two-county ]TA 2 10 %@ 19 29 | 52 d 19 S M 14 22 25 11 9 5 ' . ,607.
crops that are raised mostly for livestock feed. In 1974 more than 87 area. As stock ponds dried up many ranchers began hauling water for N 2 18 3 26 2 & 7 16 4 20 17 24 21 13 > MAKHIOM ARSI . = o = o = 5 pmwie 2(3)’6133;&?13 :‘i“’g;%eg ot o
percent of the land was used for grazing, including the more than 1% livestock from the Missouri and Cheyenne Rivers. By fall of 1974, less L # 12 : 8 1 12 7 . 3 4 2 ;’:g ) : 8 T S &
percent of the report area that is rated as barren wasteland not suited than 4 percent of stock ponds were reported to contain usable quan- ! ! 1 * 1 : g Drainage atea above the reservation _ _ _ 208,800 square miles
45 for grazing. tities .of water.. To ﬁelp alleyiate the wate.r shortage and to improve tl.le 112 20 24 21 2 28 20 41 22 16 27 15 15 19 "3 :
Individual livestock water supplies are fairly small and widely dis- chemical quality of domestic water supplies, the Fox Ridge Water Dis- 1319 30 42 42 18 12 12 23 21 30 27 25 2 13 5 §§ 9.
persed, a necessity for successful ranching under existing climatic and trict was organized. The first stage of the Water District’s plan, to be in N.|1 9 3 5 2 I 9 3 7 3 4 9 5 ) 1 %N B}
topographic conditions. The low precipitation, generally low soil fer- operation by early 1975, has been construction of a pipeline to Eagle : 1 1 2 2 1 1 2 1 1
tility, and moderately high relief support a fairly sparse plant growth Butte from the Cheyenne River arm of the Oahe Reservoir (the intake — _
that must be carefully managed to prevent overgrazing and yet make is about 14 mi downstream from South Dakota Highway 63 bridge). 26 16 19 24 35 ' 58 35 21 13 11 6 12 9
optimum use of available range resources. The soil and range studies Ranches and homes near the pipeline will be served. The Water District 45° 1o 37 31 38 5% 10 7 16 20 + 16 8 7 16 3 e
found an average range capacity of 3 acres per animal month (the maxi- hopes to extend its area of service to most communities between the T 10 3 6 7 S s - S (A o 2 4 9 4 2 2
mum was more than 20 acres), or about 24 acres per animal each graz- Cheyenne and Moreau Rivers as far west as Faith, in Meade County, 12 2 5 2 1 1 1 3 :'>. 1
ing season. Rangeland requirements of this magnitude necessitate low 2 mi west of the Reservation. As many ranches as possible will be N'I Z ;
livestock population densities, frequent shifting of stock between pas- included. . . 0 2 2 21 43 32 38 39 é.g 10 10 2 6 5 5
tures, or both. Availability of adequate supplies of water close to feed- The chemical quality of surface water ranges from very good to very 1T1- 3 2% 17 36 2% 18 27 34 T : 11 9 10 F: 5 4 ‘
ing areas is critical to success in livestock production. Long travel poor (see table 4), depending upon the water source and the time of N L 5 8 8 5 4 6 4 2§ o 2 |
between food and water can result in livestock weight losses rather year. The system of large reservoirs on the Missouri River has stabilized 4 1 Al
> than weight gains. Thus, to maximize stock production and to make the quality of the river water to a year-round average of about 450 o=
)RESERVOIR best use of rangeland requires many, dispersed water supplies. For most mg/L (milligrams per liter) of dissolved solids. Tributary streams, stock ’ 23 24 29 30 2% i 9 ‘ )
ranchers the least expensive way to improve water supplies is to cap- ponds, and dugouts, however, vary greatly in water quality during the 1. '?5’ Tg 112 13 36 12 18 24 12 10 2 1 s "
ture and hold spring runoff and occasional summer storm flow by year. Water quality is best in spring during snowmelt and is poorest in 1,\?_ 2 5 é 5 5 12 2 ! 1 S@*
building dams or by excavating dugouts in ephemeral streams and late summer or fall when pools and ponds usually have been stagnant - 1 1 1 1 @'\5
. drainageways. for several months. 8, '
g . L0 | T 2 L2 7 19 20 15 13 16 7 : 1 1 Table 1. — Estimated average annual flows in selected streams!
| 0 2 4 6 810121416 KILOMETERS 2 gl 13 14 13 18 8 8 9 RESERVOIR
= N 4 1 2 5 1 2 s 8 Average annual streamflow
g 0OAHE S} -
— 1 1 b e B $%
: ' =% - Missouri Ri I outflow f &3 5 g9 -
1ssouri 1ver average annual outflow Irom . 2 - i
§ T 2 4 17 21 3 R ef Reservation area 16,7§0,000 acre-feet ‘ g '§5 Braiuags s § 3 fgg c§ § é’
. : . 2 9| U ’4 1 ’ : |2 Er | 9% | 23 2
Figure 2. — Shaded- relief index map of the Cheyenne River Indian Reservation. 5 N, 4 1 | |2 '§. Az & = gs g
102° Base from U.S. Geological Survey 1:500,000 map g 2 0o 2 a 6 8 10 MILES ‘ = = =
= = ’ 5 ? T T eETERS 1| Cherry Creek 2,074 24.5 70.0 | 50,700
Eg T 14 10 1 ’\""’W Cherry Creek, flow
s& 7N & originating within
v g GheYé the reservation 728 20.5 20.6 14,900
i 2 | Rattlesnake Creek 104 21.0 3.0 2,180
SU R FICIAL GEO LOGY | \> 3 3 Red Coat Creek 45 20.9 %3, 940
v . 102 4 Red Scaffold Creek 145 20.4 4.1 2,970
Base from U.S. Geological Survey 1:500,000 map Figure 3. — Surface-water resources. 5 | BigCottonwood Creek 126 24.1 4.2 3,040
6 Rudy Creek 106 24.5 3.6 2,600
7 Herbert (Aeber) Creek 90 25.0 3.1 2,250
SURFICIAL GEOLOGY ‘ 8 | Rousseau Creek 47 25.5 L7 1,200
ST 1 _ 9 | Willow Creek 75 26.1 2.7 1,960
102°00’ B BE o iy , The surface geology (fig. 5), like the topography, has been _strongly 10 Flint Rock Creek 143 20.8 4.1 2,970
. LA, R.25E. ,101°00’ R.29E. 100°30' influenced by continental glaciation and by Pleistocene erosion on a 11 | Ash Creek 18 22.2 .6 400
i land surface underlain by soft, unconsolidated deposits of continental 12 | Bear and Elm Creek 234 22.0 71 5,140
and marine sandstone and shale. The Cheyenne River Indian Reserva- ol 13 | Green Grass Creek 99 25.6 3.5 2,530
tion is on the western margin of the midwestern area that was invaded For the use of those' readers wpo may prefer to use me.trlcf umFs 14 | Goose Creek 85 26.0 3.1 2,210
by great ice sheets during the last million years. Though at most only \ rather than‘ English units, conversion factors for terms used in this ‘ 15 C(.)tt.onwood Creek 53 26.6 1.9 1,410
40 percent of the Reservation apparently was covered by glacial ice, the report are listed below: ‘ 16 jo Nuste treck kel ane = 4210
; . ; : ; . ) 3 B B 16a Virgin Creek at LaPlant 65 26.6 2.4 1,730
effects of the glaciers were pervasive: not only did the ice sheets grind Multiply English unit by To obtain metric unit 17" | Thusidsr Battte Creek 546 22.0 16.6 12,700
away the land surface in the areas that they invaded, but they also feet (ft) 0.3048 meters (m) Thunder Butte Creek, flow
changed the courses of rivers and created a new river — the Missouri. In miles (mi) 1.609 kilometers (km) originating within
addition, changes in weather patterns associated with glaciation pro- inches (in.) 2.54 centimeters (cm) ‘ the reservation 253 22.6 7.9 5,720
foundly influenced streamflow and erosion in the area not reached by acres (acre) .4047 hectares (ha) ‘ 18 | Worthless (Irish) Creek 107 23.0 3.4 2,460
the ice sheets. square miles (mi2) 2.590 square kilometers (km2) | 11| = Eartgciiek Zg gi(l) ig z’igg '
Formation of the Missouri River caused modification of old drainage gallons per minute (gal/min) 3.785 liters per minute (L/m) i‘lj ;’:;:v:vt:r g’eek = 571 o 1’680
patterns and creation of new ones. Huge volt}mes of v‘/ater from melting acre - feet (acre - ft) 1,233.62 cubic meters (m3) 22 Liftle Moreau Rives 124 27:4 4:7 3:400
glaciers enabled the newly created Missouri to cut its channel several acre - feet (acre - ft) .001233 cubic hectometers (hm3) 23 | Whitehorse Creek 100 27.2 3.7 2,720
hundred feet into the preexisting land surface. As the Missouri cut its gallons (gal) .003785 cubic meters (m3)

! Estimated using the method described by Larimer (1970), except that a regression
coefficient of 7.19 x 10-3 was used. This modification provides closer agreement
between estimated streamflow and measured streamflow (+35 percent) at the 18
stream-gaging stations used to validate the method for use in the report area.

trench deeper, it left remnants of its valley behind as terraces. Tributary
streams rapidly cut their channels deeper to keep pace with the
Missouri. Large volumes of sandstone, shale, and drift were carried
away by erosion and the present “breaks’” topography began to
develop. The areas that today most closely resemble the pre-Pleistocene
surface probably are in the northwestern corner of Ziebach County and
along U.S. Highway 212 near the western boundary of the Reservation.

Because the Cheyenne River Indian Reservation was on the border of
the glaciated region, much of the area is free of glacial,deposits and most
of the glacial deposits that are present are thin, discontinuous, and of
negligible hydrologic importance.

Prior to the Pleistocene Epoch (“Ice Age’’) the Pierre Shale probably
was entirely covered by the Fox Hills Formation. The Hell Creek Forma-
tion overlay the Fox Hills over much, possibly all, of the area. The
pre-Pleistocene extent of the Fort Union Formation is not known, though
deposits of Tertiary age undoubtedly overlay a considerable area
north of the Moreau River and between the Moreau and Cheyenne Rivers.

Because the geologic formations exposed at the surface are soft and
relatively unconsolidated, and surface relief is high, slumping is com-
mon, particularly in thg “breaks,” and the area is highly susceptible to
erosion by wind and water. These conditions contribute to the low
agricultural productivity of much of the region. ’

The Pierre Shale, at or near the surface in about 54 percent of the
Reservation (see table 2), is a thick sequence of soft dark-colored
marine shales.

45°15’

Evaporation from ponds, lakes
and dugouts:
44,700 acre-feet

Precipitation on ponds, lakes
and dugouts:
19,500 acre-feet

v

Missouri River inflow:
16,200,000 acre-feet

Precipitation on the Moreau
River:
918 acre-feet

Outflow to Black Horse Butte

Creek: Outflow to Firesteel Creek: . )
1,190 acre-feet 2,110 acre-feet Outflow to Highbank Creek:

— River — 495 acre-feet
—————————— Grand— — ——— — River 1‘“‘———Drainage——— -

Precipitation on land.
3,750,000 acre-feet

Evaporation from the Moreau
River:
2,090 acre-feet

—_——_—

Outflow to miscellaneous
small streams:
358 acre-feet

The contact between the Pierre Shale and the overlying Fox Hills Black Horse Butte Creek dramz:ge._ . Firesteel Creek drainage 5 Highb":')‘k Creek drainage ||, ;° o

Formation appears to be transitional throughout the area; thus the RISE _—.@/— R.21E. & R'ZZ\‘E * B2 ['.' = R':S 3 R"" \\\\\
R . : im

lowe'r part. of the Fox Hills '1s sandy shale or shaly (clayey) sand, .a Inflow of tributaries T r .. - ’ : eJLav /Lak ; \\\
relatively impermeable material and a poor source of water. In this to Thunder Butte Creek: &k’ (\‘ - : ﬁ e i e Bt Y %
report area Waage (1968) described in detail the deposits that make up 735 acre-feet \ ,\ e Reservaii: \ ¢ Evapotranspiration from the
the three members of the Fox Hills Formation in the type area of = N l\ 0.acte-Teet % land surface:
the formation and detailed the relationships of these deposits to those \ - G2 3,600,000 ucre-feet

. 5 p 5 Inflow of Thunder Butte
in overlying and underlying strata. In Dewey County, the Trail City Creek:

Member is the basal member of the Fox Hills Formation. At the strati- 6,310 acre-feet ‘
graphic middle of the Fox Hills is the Timber Lake Member (locally N.
known as the “Timber Lake Sand”), a silty, very fine to medium sand
composed of quartz and feldspar grains; locally, it may be clayey. To
the west, the Timber Lake Member abruptly thins and pinches out
approximately along the Dewey-Ziebach County line west of Lantry
where the Fox Hills is divided into the Trail City and overlying Iron
Lightning Member.

Waage (1968) named the upper part the Iron Lightning Member, and
this name is herein adopted. The Iron Lightning Member consists of
two previously used formal members which Waage (1968) has reduced
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45°00’ Inflow of minor tributaries
to the Moreau River:

151 acre-feet
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Inflow of Moreau River:
103,000 acre-feet
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material is more than 50 percent sand. Widely distributed at or near the
top of the Fox Hills Formation are discontinuous sand lenses which
Waage informally named the “Colgate lithofacies” of his Iron Lightning
Member. Earlier investigators of the area had considered the “Colgate™
to be a continuous, well-cemented sandstone of formal member rank.

Ground-water inflow
and outflow:
near zero

in rank to informal lithofacies because the two lithologies are so mixed N g S \ SN :(va}-‘ r- / i \393:\ \ U5 L bk
that separation is unnatural, but together they form a distinctive unit. Inflow from Flint Rock La¥ses N B RN y 5 % 28 Inflow to the Missouri

; ; ; ; : Creek drainage: = i \( w i \ \? : 0 ‘) ¥ ) Hi R \\ ; S River - Oahe Reservoir
The member is predominantly a thick sequence of thinly interbedded 1,900 acre-feet > e - S - % = 5 > from eastern tributaries:
sand, silt, and clay layers (“banded beds’’) informally named the ’ =1 Py L \ 2 ; . &/J ol 1 )\ /\ s < | 1 26,500 acre-feet

: “Bullhead lithofacies” by Waage (1968). Individual beds range from a 13 i - 'L/' A \)j'/ A8 A * Runoff to the Missouri™. £\
11 fraction of an inch to about 3 inches thick. Bulk composition of the N N >,...,-—-‘A’ : TN g/( 3 : R S e ‘ \ :
I Sy, 9

—

\
\ | X
.~ Precipitation on the reservoir:

195,000Iacre-feet

——

_l

\\\ \__\.:-.\.

Waage’s studies, however, showed it to be a series of lenses of medium ‘-\ '-_'\ \ ) gvzll]polrétsi:rr‘l, (ﬁgm the
to fine sand up to 60 ft~thick; he found as many as three beds of TR “ [ S\ Censumptive divecsionst | \_. 4;17?000 ucre—fe.et
: “Colgate sand” at some sites, separated from each other by banded to:Chierty Creek: ® \?c\ from the{O e.ResBrv._oiJ: \ ' ,’
T. & beds of his “Bullhead lithofacies” within the Iron Lightning Member. 2,590 acre-feet % | 200 ﬁ\cre.‘fee + 1\ \ / /
] l\? Although earlier studies indicated that the ““Colgate sands’ were hard \E '}m\ Db ¢ ‘g::‘ \ / /
' and tightly cemented, such is not the case, except locally, and then - Qf‘ ) //

/ Consumptive diversions from
the Oahe Reservoir:
7 27,100 acre-feet 2

mostly at or near areas of outcrop. Where buried beneath the Hell
Creek Formation, the “Colgate lithofacies” apparently is a loose and
permeable sand.

The predominantly marine Fox Hills Formation grades upward and
westward into the predominantly continental Hell Creek Formation.
The lower part of the Hell Creek is sandier and siltier than the upper

/

Geology is based on soils maps prepared by the U.S.
Bureau of Indian Affairs (1959) and unpublished maps
of the U.S. Soil Conservation Service, modified by

Inflow of Cherry Creek:
35,800 acre-feet

°45' test drilling and field reconnaissance.
44-45 o part, though both parts contain zones that are mostly sandy or mostly
44°45 : :
T. iy clayey. The upper part of the Hell Creek contains more and thicker $ )
’%‘ 100°30 carbonaceous or lignitic beds. The lower part of the Hell Creek contains Withdrawal in 1974, The Fox Ridge

‘Water District has reserved 3,350

lenses of “Colgate-type sand’’ acre -feet per year beginning 1975 .

—_———

EXPLANATION

2 Approximate withdrawal in 1974,
Total authorizations on January 1,
1975, are for about 170,000 acre-feet,

Evaporation from the
Cheyenne River:
2,180 acre-feet

Upper

1
1
Cretaceous ‘L -

Paleocene { :

Glacial till — Deposited beneath or at the margins of the continental
glaciers. The material is a heterogenous mixture of sizes from clay to
boulders. Maximum thickness probably is less than 40 feet

Pierre Shale — Gray to brown, tough, gummy to friable shale, noncal-
careous to highly calcareous; contains widely persistent zones of
bentonite and of iron-manganese or limestone concretions. Where
exposed at the surface, the top few feet commonly is weathered.
Maximum thickness is about 1,400 feet

Inflow to Missouri River -
Oahe Reservoir from Haakon
and Stanley Counties:
11,200 acre-feet

o _—7
\‘\}‘b/ Discharge from Cheyenne

2<> River to Oahe Reservoir:

& iri%(”\/\—\ - 531,578 acre-feet
/

i . /

oS vas 3

Precipitation on the
Cheyenne River:
915 acre-feet

Alluvium, terraces, outwash, colluvium,and eolian deposits — The small
scale prevents differentiating these deposits on this map. Alluvium is
water-laid material deposited on flood plains and valleys of rivers
and streams. Most of the material is clay, silt, and fine sand, but

Fort Union Formation — Gray to buff silty clay or siltstone; thin car-
bonaceous or lignitic beds near the base. Caps a few buttes and hills.
Could be as much as 90 feet thick

zoA

) & .
there is some coarser material. Terraces are older alluvial deposits = Contact i VJ“: =~ Consumptive use:
. _— -1
that now are above the level pf the ﬂoo'd. plain because_ the stream Hell Creek Formation — Somber-colored, soft clay shale and buff to 2400 Coniteuis ot thie bass ofF the Hall Crssk Bornstion = Dadied wiiste d) : Cheyenne 2,300 acre-feet
hes stoded 36 Yalloy deaper sino depesifion of Hie sediment. Dit- gray, weakly cemented, coarse to fine-grained sandstone and silt- approximately located. Dotted at inferred preerosional locations Intlow of Chegenne Rivex:

wash was deposited in streams and lakes formed by melting glaciers.

Inflow to the Cheyenne
Maximum thickness of alluvium or outwash is less than 50 feet;of

River from Haakon

stone. Contains lignitic lenses and thin, black carbonaceous shale 459,000 acre-feet

beds. Maximum thickness may be as much as 430 feet

where formation now is not present. Contour interval 100 feet. Base from U.S. Geological Survey 1:500,000 map

i Missouri River outflow:
Datum is mean sea level

terraces, more than 50 feet. Colluvium is landslide and slumpage County: 15,700 acre-feet g, - § inmes 16,700,000 acre-feet
detritus, commonly at the foot of steep slopes. The material usually : - - . . . R S L

: g . " U Fox Hills Formation — Dark- to light-gray silty and sandy clay, claye P — = _ 0 2 4 6 81012 14 16 KILOMETERS

is fragments of shale, silt, and sand, but may include gravel or sand- Cretober s gray sLty y clay, clayey 2200 Contours on the base of the Fox Hills Formation — Dashed where

silt, and very fine-grained sandstone; overlain,in Dewey County, by
dark-gray to yellowish-orange, weakly cemented, very fine grained
sandstone. The upper part of the formation is a thinly bedded
sequence of clay, silt, and sand beds that contains discontinuous
beds of silica-cemented very fine-grained sandstone. Gradational con-
tacts with the Hell Creek and Pierre Shale. Maximum thickness about
400 feet

approximately located. Dotted at inferred preerosional locations
where formation now is not present. Contour interval 100 feet.
Datum is mean sea level

stone cobbles from terraces or sandstone beds capping higher
benches or buttes. Deposits may exceed 100 feet in thickness. Eolian
deposits are wind-blown material, mostly silt and fine sand, but
including some clay and, in some area, much medium sand. Deposits

are as much as 20 feet thick,but a thin coating, as little as a fraction
Vo LES of an inch thick, overlies most of the area

2N

Figure 4. — Diagram showing the approximate average annual hydrologic budget for Cheyenne River Indian
Reservation; does not include discharge of wells tapping aquifers below the Pierre Shale. Sub-
surface inflow or outflow and storage changes in the Hell Creek and Fox Hills Formations are
assumed to be nil. Consumptive diversions shown are those authorized by the State Water
Rights Commission as of December 31, 1974. Numbered drainage basins are those for which
estimated annual flow is given in the adjacent table.

Approximate western limit of glaciation
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Figure 5. — Surficial geologic map. Also shown are structure contours on the base of the Fox Hills
Formation and on the base of the Hell Creek Formation.
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