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BUREAU OF AGRICULTURAL ECONOLICS
Washington, D. C.

MEMORANDUM

Mr. If. r. Kelso, Head,
Division of Land Economics.

Dear Mr. Kelso:

The following Operations Guidance Report on
Water Facilities for Rabbit Creek and Thunder Dutte
Creek Drainage, Horeau River Watershed, South Dakota,
was prepared by personnel of the Water Utilization
Section under the general supervision of Edward C.

Gwillim, District Water Utilization Supervisor.

The following technicians of this Section
assisted in the field survey of the area or in the
preparation of the report: Kirk M« Sandals, Assistant
Hydraulic Engineer; «ndell C. Munson, Assistant
Hydraulic Engineer! George P. Lachar, Assistant
Economist; Earl F. Hodges, Junior Economist; Albin
S. Anderson, Engineering Aid, and Andrew J. A. Lynn,
Junior Engineering Aid.

Recognition is also given to Timon J. Oltman,
Junior Engineer of the Soil Conservation Service for
Ms assistance toward this report.

Very truly yours,

Homer II. Wells, Acting in Charge,
Water Utilization Section,

Division of Land Economics
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AUTHORIZATION

This report on the development of small v.-ater facilities

for the Rabbit Creek and Thunder Butte Creek Drainages of the

Lfore&u River Watershed has been prepared under the authority and

provisions of the Water Facilities Act (Public Ho* 599 - 75th

Congress) approved August 28, 1937, and the Secretary of Agri-

culture Ts memorandum of July 1, 1958, on administration of the

T/ater Facilities Program •

Rabbit Creek end Thunder Butte Creek Drainages ware author-

ized for concurrent planning and operations by the Rater Facil-

ities Board on September 20, 1959. Formal notification of the

Board's action is contained in South Dakota State Ifemorandum No* 6,

dated September 20, 19S9.
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SUIOJIY

Rabbit Creek and Thunder Butte Creek drainages of the Foreau

River Latershed are locrted in north-western South Dakota, Efficient

utilisation of -water resources and adjustments in the use of land in

the area are definitely needed to establish and maintain a stable

agricultural economy.

Climate of the area is typically semi-arid v.lth videly vary-

in-;; and extreme temperatures and highly variable and erratic pre-

cipitation.

Excepting the area of Pierre shale exposures, ground -isaters

are generally available in this area to springs or pumped vjeIIs at

depths not exceeding 550 feet.

There arc no perennial streams in the area and "with va.de

variations in run-off there is no assured rater supply available

for irrigation or storage. Gaging stations should be established

in the area to permit the determination of \vrter supply available.

The waters of South "Dakota are public and subject to appro-

priation for beneficial use. Prior use establishes prior right.

There- are numerous filings on Pabbit Creek "which should be con-

sidered before planning construction of any development.
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Existing vr ter facilities consist of stock water ponds,

farmstead and range uells, a for- storage reservoirs, pumping plants,

and numerous small flood irrigation facilities

•

As of Iky 1959, 16 per cent of the land in Perkins County-

is in county ownership and an additional 22 per cent is subject to

tax deed.

About 40 per cent of the operators in the Perkins County

portion of the area have received loans and emits from the Farm

Security Administration*

The area is a high-risk area for cash crop production. Cash

gyain and livestock, in combination, and livestock are the general

types of farming in existence*

In general the area is best suited for the production of

livestock and major reliance for farm income should be placed on

cattle and sheep production. Greater adjustment in size of operat-

ing unit is necessary in the section of the area recomnsnded for

livestor:k-cash grain type of farming than in the section recommended

for livestock production.

Land use adjustaent in the area may create a need for ad-

ditional development of livestock and farmstead water supplies. There

is a need for the repair and improvement of farmstead wells, stock

water ponds, and range wells. Irrigation of family-sized gardens

where possible, is recomriended Opportunities in excess of the rater

supply for v/ater spreading, flood irrigation and sub-irrigation for

feed production exist in the area, Care should be exercised to pre-

vent over development.
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ITost water facility developments con and should be made by

the individual operators using their own equipment and labor vdth

the technical assistance offered under the Y^ater Facilities Program*

The value of water facilities in this area lies in the bene-

fits derived from the irrigation of family-sized gardens and in the

added assurance of the production of supplemental feed during dry

years.
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PORPOSF, AKD SCOPE

Toe purpose of tl&s report is to furnish r*uidance ^

the operating agencies of the Viater Facilities Program in the

development of -water facilities on Pah-bit Creek and Thunder

Butte Creek Drainages of the I.Toreau River Watershed, South

Dakota.

The scope of this report is limited to indicating the

physical limitations of the development of rater facilities in

accordance -with the proper utilization of land and -water re-

sources of the area.

4
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DESCRIPTION OF ARE*

Location and Size

The Rabbit and Thunder Butte Creek drainages, v?hich are

located in northwestern South Dakota and occupy portions of Hard-

ing, Perkins, and Ziebach counties, are adjacent basins tributary

to the IToreau Fiver* This area is bounded on the north by the

Grand river drainage, on the south by the I.Ioreau River and on the

west by other tributaries of the I'oreau River, The area comprises

approximately 1295 square miles of YJhich 759 square miles are

ivithin the Tliunder Butte Creek drainage*

Topography

The principal topographic expressions of these drainages

are those of rolling plains interrupted occasionally by undulating

to heavily rolling areas. Other features are small badland areas

and steep-sided buttes and ridges. Elevations vary from nbout

5,000 feet above sea level at the headwaters to rbout 2,100 feet at

the eastern edge of the area.

Hajor stream valleys are broadly concave in their upper por-

tions but become vide, flat-bottomed and commonly steep sided in

5
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their lower reaches » Existing channels meander within the con-

fines of the valley wells, dissecting the alluvial flats into

small acreages of bottom land.

Tributary valleys although shallow at their heads and hav-

ing no defined channels, become deep, narrow U shaped drains con-

taining small channels which meander similarily to those of the

major streams . Headwater areas of both the tributaries and the

major drainages in some instances are occupied by saucer-shaped,

undrained or poorly drained depressions* The lower portion of

Thunder Butte Creek and its tributaries have established a heavily

rolling to rough and broken topography. Elsewhere inter-stream

areas are undulating to rolling.

Climatic Conditions

The climate of the area is typically semi-arid with widely

varying and extreme temperatures and highly variable and erratic

precipitation* Periods of drought alternate irregularly with per-

iods of about average rainfall.

Records of United States Weather Bureau stations within the

area at Bison and near Strool indicate that the average annual pre-

cipitation at Bison for the 17 3 ear interrupted record, 1909 to

1919 and 1952 to 1957, was 13.85 inches and at the station near

Strool for the 27 year period 1911 to 1957 inclusive was 16.16

inches. About 75 per cent of the average annual precipitation oc-

curred during the growing season, April to September inclusive.
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Summer rains are usually local and are occasionally of

cloudburst intensity. Summer storms are frequently accompanied

by high "winds and severe electrical disturbances and occasionally

by severe hail storms. Snow fall in the area averages about 36

inches and drifts considerably*

Temperatures vary from HI degrees above to 38 degrees

below zero© The mean temperature is about 45 degrees* The average

maximum temperature is about 57 degrees and the average minimum

about 33 degrees o The frost-free period is approximately 135 days,,

The prevailing wind in the area is from the northwest and

is frequently of sufficient intensity to cause considerable soil

movement*, Chinook winds occur occasionally during the late winter

months and cause sudden and sharp rises in temperature* The area

is subject to occasional hot summer winds which are very destruc-

tive to growing crops

o

fieology and Ground Y/ater

The geologic materials exposed in the area consist of gumbo

and shale alternating with beds of sandstone, silt, clay, and shale e

This alternation occurs between and to a large extent within the

formations* The ease or difficulty with which these materials may

be eroded are largely responsible f<r the present topographic and

drainage pattern* likewise the relationship of the geology to

topography and drainage determir.es the occurrence and availability

of ground Tester in this area* Rough broken localities, badland areas
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and "scabby land" are associated with the Pierre and Upper Hell

Creek forFictions * Useable quantities of ground -rater are uncom-

mon in these formations. Undulating to rolling topography pre-

dominates on exposures of the Fox Pills, J.ower Kell Creek, and

Ludlow formations, although locally, incipient badlands and "scab

lands" may be in evidence • Ground -waters of variable quality,

but in most instances suited to livestock and farmstead uses, occur

in moderate quantities in these formations.

Excepting the area of Pierre shale exposure (Fsp 1) ground

waters are available everywhere in this area to springs or pumped

•wells* Prilling depths to encounter satisfactory^ supplies

generally will not exceed 550 feet depending mainly upon topography,

and few wells will exceed 150 feet*

There are a few flowing wells in the vicinity of the con-

fluence of Rabbit and Antelope Creeks • Insufficient data are avail-

able to define the artesian basin but it is believed to be small*

Detailed informs tion concerning the geology and existing wells is

necessary to delimit the probable area of artesian flow* Careful

consideration must be given the possibility of interference between

individual wells and possible excessive withdrawals from the area

as a whole when additional wells are contemplated*

Ground waters in the area contain varying concentrations of

mineral salts* The better quality ground waters occur in the Fox

Hills and Lower Pell Creek formations* These csn be encountered

1 Not less than three gallons per minute and suited chemically
for livestock and farmstead uses*





most economically in Ground Tester Area E (rap 1). T.aters in the

Ludlow formation wtech is exposed mostly in Ground TJater Area A

are of inferior quality to others just mentioned but are satis-

factory with very few exceptions.

Soils and Vegetative Cover

The most extensively developed soils, the Iforton series , in

the area, are derived mainly from sandstones and friable clays and

shales of the Fox Hills, Ifell Creek, and Ludlow format!ons„ They

raqge in texture frow fine sandy loam to clay or gumbo with the

heavier textured soils occurring in the headwater areas* Korton

loam, the most extensive soil in the area, is well drained and re-

tentive of moisture and is not as susceptible to wind action as the

lighter soils, Morton gu&bo occupies the headwaters and poorly

drained areas and contains large amounts of alkali.

Other soils in the area are derived from shales of the Pierre

formation which occupy small areas of badlands and from materials de-

posited in the stream beds by stream action.

The vegetative cover of the area is primarily composed of

short grasses* On the uplands the predominant grasses are blue

grama and niggerwoolo On the terraces sandgrass and needle grass

predominate whereas on the creek bottoms the cover consists of a mix-

ture of the above grasses and western wheat grass.
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The present carrying capacity of the grassland °£ the area

is about 30 surface acres per animal unit on a year long basis*

The grazing period varies from 9 to 10 months per year*

Surface IVater

There are no stream gating stations in the area. The near-

est station is at Promise on the main stem of the Ttareau River,

about sixty miles east of its confluence vrilth Thunder Butte Creek*

Stream discharge records for the 10 year period, 1929 to 1938, -were

available at this station and are shown in Table !•

Table l.—AMKUAL DISCHARGE IN ACRE-FEF.T, OF TIE IXSBEkV RIVER
AT PROMISE, SOUTH DAKOTA, DURING TIE PERIOD 1929

TO 1958 INCLUSIVE 1

(Drainage area 5,225 Sqa Mi.)

Year Ending Discharge in Run-off in Acre-Feet
September 50 Acre-Feet Per Square l£le

1929 285,000 54
1950 90,900 17
1951 41,500 8
1952 205,000 39
1933 123,000 23
1934 14,500 3

1955 65,302 12
1936 57,284 7
1957 226,765 43
1938 51,697 10

Average 113,675 . 22

1 Source: House Document 76-75-1, Report on CannorbaH, Grand,
and Toreau Rivers, IT.D, & S.D., 1954 and from U. S. Geological
Survey Records.





11

The above information shows that there is a vd.de variation

in run-off and that there is no assured water supply available for

irrigation or storage. These records show the average annual yield

for the Iforeau River at TTomise is ZZ acre-feet per square mile for

the period of record* This figure is indicative but not conclusive

for this area, because of variations in vegetative cover, soil

types, topography, and precipitation. Independent estimates of run-

off for each facility should be made before construction is contem-

plated.

In order to permit a determination of -water supoly available

,

gaging stations should be established at strategic points in this

area and should operate concurrently. They would also enable the

State Engineer to differentiate between dry draws and flowing

streams.
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WATER RIGflTS

The waters of South Dakota are public and subject to ap-

propriation for beneficial use. Prior use establishes prior

righto YJater for irrigation purposes is appurtenant to the lands

There are two main distinctions in the classes of water rights,

•water rights on non-navigable streams and water rights on dry

draws. The distinction is defined thus: "The words 'dry draw*

and 'water course', as used in this section, shall be construed

to mean any ravine or water course not having a flow of at least

twenty miner's inches of water during the greater part of the

year. •••.One cubic foot of water per second is equivalent to

fifty miner's inches <,"*• Under the terms of the above definition

it appears that the entire drainages of Rabbit and Thunder Butte

Creeks come under the classification of dry draws.

The dry draw appropriation was intended to allow settlers

and landowners to construct reservoirs for impounding storm water

without having to go to the expense of making surveys and submitting

applications in regular form to the State Engineer. The law merely

requires a Ivocation Certificate to be filed with the Register of

Deeds in the County in which the appropriation is made, a copy to

be posted at the place of diversion and another copy to be filed

1 State of S. Dak. - Regular legislative Session of 1959 - Code
Revision Report, Vol. VIII.

3*
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with the State Engineer. If these requirements are fulfilled and

the works constructed -within sixty days after posting the certifi-

cate, and the water put to beneficial use, the approprietor then

has the right of such water in accordance with his location certi-

ficate* Then if the appropriator desires a certificate from the

State Engineer to the effect that he has a wster right under the

laws of the state (state water right), he is required to petition

the State Engineer for the same#

There are no dry draw rights and only one state water right

for 2»4 cubic feet per second on Thunder Butte Creek* There are

40 dry draw fillings and nine state water rights for 45 cubic feet

per second on Rabbit Creek,
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EXISTING T./TKR TPCH ITTED

Ex3.rtl.nc v.Tter facilities vithin the drainages of rabbit

and Thunder lJutte Creeks consist of stock v.Tter ponds, farmstead

and ranr;e veils, a for storage rercrvoirs, pumping plants, and

numerous small flood irrigation facilities. (Tap 2)

The Hardest reservoir 5s on a branch of rabbit Creek near

Sorum and has a capacity of about £00 acre-feet. It V;-es built by

the Y.orks Progress Administration for recreational purposes and

has no outlet vjorks. There is little evidence of silt accumula-

tion in the reservoir.

Two small pumping units rere observed rrdch pump rater

from the stream channels to irrigate small tracts for truck gar-

den and supplemental feed. These units are small but have proven

successful.

Fiord iirigation h.ae been practiced by several operators

for many years. One typical unit observed has been in operation

since 1916? vlth but tvio failures, one due to grasshoppers and ore

due to insufficient run-off. Formal years have provided at least

one and frequently three flood! rigs a year. This particular unit

is used to flood about 120 acres of native hay meadev,-. Three

Later Facilities Demonstration Projects for flood irrigation, y,ater

14
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spreadinc and subirrigation have been constructed recently in the

area.

There is no information availrble on the duty of v>Tter for

this area. It Is rot particularly important *>s there is no assured

vxrter supply.
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ECONOMIC. CONDITIONS IN TFE /REA

The area is primarily an s^icultural area vi.th no in-

dustrial development other than a few smell coal mines*

Although the first settlers came to the area clout 1890,

tiere was no lrrce influx of settlers until the area was opened

to hopiosteading about 1900. The first settlers were hunters and

tranpers end vere gradually replaced by cattlemen who only pro-

duced such crops as vere needed for home consumption, V.ith the

increrse in homcrtepdin^, smell ranch units Trere displacedo The

larger cattle operators stayed in the area but v.rrc forced to

raise more feed due to restricted ran^eo Peccnt years of drought

have caused the abandonment of many of the dry-land, farming una In

and a serious decrease in the number of cattle.

Pormlation, Transnortati on . rarkets * and Public Facilities

T total population of the area is approximately 2,50O e

Practical! y all the population is rural tdth the exception of

llison, tic county scat of Pcricins County vdth a population of

about 50Q

The rearrest sMpping roint is at T^mmon on the Chicago,

rn^.r«.ukec, St. Paul, and Pacific Pnilroad, about 40 miles north-

east of the rrea.« There fire no hard surfaced roads in the area*

16
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State Highway Number 8 traverses the area from east to west* Nu-

merous county and township roads extend throughout the area but

most of these are practically Impassable in winter and early spring.

I«moon is the principal shipping point for cattle produced

in the area. Local demand is usually sufficient for hay, forage,

and graden truck produced in the area.

A power plant at Bison serves the needs of the town. Rural

power Is supplied by private individual units. Several farm tele-

phone lines serve the area.

Rural schools are scattered throughout the area vdth a con-

solidated high school at Bison. There are several churches scat-

tered throughout the area.

General Fiscal Conditions

Data are available to show the amount of land subject to

tax deed or in county ownership in Perkins County only, but it is

believed that such information is representative of the entire

area. As of Hay 1959, 16 per cent of the land in Perkins County

• is in county ownership end an additional ZZ per cent is subject to

tax deed.'*'

The tax per acre levied against agricultural land in Perkins

County in 1958 varied from 10.1 cents to 14.7 cents and averaged 12.2

cents per acre.

1 Source i Unpublished data, Division of Land Economics, Ilncoln,

Neb.
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The lease rate for publicly-craned grazing land varies from

five to eight cents per acre.

Available information on federal assistance to operators in

the area was limited to the portion of the area lying in Perkins

County. Seventy-four of the 178 operators in this part of the area

have received loans or grants from the Farm. Security Administration t
*

Approximately $90,000 has been expended to November 1, 1939 by this

agency in the form of grants of tfoich about one-third has been ex-

pended during the last 12 months. About $40,000 has been expended

in the form of emergency loans and a similar amount for Standard

Rehabilitation Loans. About one-fourth of the amount expended for

standard loans has been repaid.

t

Land Ownership

Available information on land ownership is limited to Per-

kins County. As of January 1, 1938 about 74 per cent of the land

in the county was owned by private individuals, three per cent by

corporations, 14 per cent by the State, eight per cent by the coun-

ty and about one per cent by the Federal Government. Data as of

June 15, 1939 indicate a reduction of about 14 per cent in the land

under private ownership and increases of about 7 per cent in both

county-owned and other publicly-owned lands.

The average operator in the area owns 14 per cent of the

land in his unit, rents 70 per cent and uses without legal control

16 per cento

1 Source j Farm Security Administration Records, Perkins County.

2 Sources Unpublished data, Division of Land Economics, Lincoln, Neb





19

Present Land Use

Present land use has been mapped in place for that portion

of the watershed lying in Perkins County. (Map 5) Four represen-

tative townships in Perkins County "were further studied to determine

the percentage of land under cultivationo This information, tabulated

in Table 2 indicates that about 14 per cent of the land is under cul-

tivation, about 8 per cent in the restoration program of the Agri-

cultural Adjustment Administration and about 78 per cent in range

land* A somewhat higher percentage of the land is under cultivation

in Present Hand Use Area I than is indicated above

»

The cultivated land is used for the production of wheat or

forage crops. Erosion is a minor problem except in locals sed areas.

Moderate sheet and wind erosion occur in a small area on lower

Rabbit Creek.

Table 2 indicates the present size of operating unit is

about 790 acres in Area I, 1,060 acres in Area II and about 2,500

acres in Area HI.

Average yields of -wheat per aci*e as indicated by Federal

Crop Insurance records for Perkins County show the high risk nature

of crop production in this area© The wheat yields of only four

operating units are listed as being above 8.6 bushels per acre.

About 25 operating units are listed as having yields of 6.6 to 8.5

bushels per acre* The above yields are the highest given in this

area* As the yieU of sis to seven bushefe of wheat per acre is
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considered necessary to repay the cost of production it can readily

be seen that there is very little or no profit in cash wheat pro-

duction in this area,>

Table 2,—SIZE OF OPERATING UNIT AND USE OF LAND IN SELECTED
TOWNSHIPS IN RABBIT CREEK AND THUNDER BUTTE CREEK DRAIN-

AGES, 150REAU RUTKR WATERSHED, SOUTH DAKOTA*
t : ti t

Present sDescriptiomAverage Size : Average lAverage Res- t Average
Land. Uses of Township: Of Operating tCropland jtoration Land :Range Land

Area,

.

* I- Ree.xUnit - Acres i Acres t Acres s Acres
t I t t i

I 18 14 786 284 85 417
XX 17 11 1,061 400 95 566
ni 16 16 2,426 147 161 2,118

16 15 2,719 117 196 2,406

Average Acres 1,748 257 154 1,577
Per Cent 14 8 78

Two general types of farming exist in the area at present,

combination cash grain-liviestock:, and livestock The first

type is generally found in Present Land Use Areas I and II, while

the latter type is found mainly in Present Land Use Area III«,

1 Sources Perkins County AM Records, 1958
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RSCOMIENDED IAND IEE AND ftETELOPMENT CF WATER FACILITIES

In considering the probable best use of the land in the

area, two land-use areas have been delineated on Map 5 and suit-

able types of farming recommended for each area* In general, the

area is best suited for the production of livestock and major re-

liance for farm income should be placed on cattle and sheep pro-

duction.

In Recommended Land Use Area A, composed of Present Land

Use Areas I and 32, a combination livestock and cash grain tvpe of

faming may be followed with feed crops being produced on the best

cropland* If additional good cropland is available wheat may be

produced.

In Recommended Land Use Area B, composed of Present Land

Use Area III, a livestock type of farming should be followed.

Feed crops should be produced on the best cropland. Cropland not

needed for feed production should be retired from cultivation and

restored to grass

«

It is believed that at least 150 animal units are neces-

sary in this area to pay average farm overhead and operating ex-

penses and to provide the average farm family vdth a minimum in-

come adequate for family livings Assuming the carrying capacity

of range land in this area to be 25 acres per animal unit for a

ten-month period, it is necessary that operators in this area have

21
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long-time control of at least six sections of grazing land© In

addition, operators should control enough cropland to provide

winter feed and adequate feed reserves » In Recommended Land-Use

Area A where wheat may be produced, the acreage devoted to -wheat

production must be provided in addition to the above acreage re-

quirements for livestock*

It is recommended that as much of the family food require-

ments as possible be produced on each of the operating units in

the area 8

The development of a lower risk more extensive type of

agriculture rather than the present high risk more or less inten-

sive type should be encouraged

»

Although it is realised that these recommendations are of

a very general nature, applicable to the average operator in the

area, and subject to variation in individual cases, water facil-

ities sh ould not be developed on units which do not at least meet

these minimum requirements without very careful consideration and

.lustificattau

Field observations indicate that this area is adequately

supplied with livestock and farmstead water. Any adjustment in

land use or size of operating units may create a need for addi-

tional development* However, there is a need for the repair and

improvement of farmstead wells, stock water ponds, and range wells e

The development of additional flowing wells for livestock,

farmstead and garden uses, merits careful consideratione





to

The irrigation of family-sized garden tracts from either

wells or stock water ponds is recommendecU There are a few loca-

tions along lover Rabbit Creek and lower Thunder Butte Creek where

pumping from perennial pools for garden irrigation is feasible

*

However, before undertaking such development, it will be necessary

to investigate each individual requirement and determine the water

supply. It is recommended that snow traps be utilized to catch

drifting snows in order to increase moisture content of garden soils*

There is little opportunity for irrigation from impounding

dams. Such storage, except in isolated cases, is not recommended

because of the erratic water supply.

The opportunity for water spreading, flood irrigation and

sub-irrigation exceeds the water supply and care should be exer-

cised to prevent overdevelopment. Water rights should be secured

on all proposed developments and card should be exercised to as-

sure that the many existing rights on Rabbit Creek are not infringed

upon*

Most of this development can be and should be made by the

individual operator with his own equipment and labor with the

technical assistance offered under th^ Water Facilities Program.

The V/ater Facilities Aci requires* nT he facilities to be

included within such program shall be located where they will pro-

mote the proper utilization of lands and no such facilities shall

be located where they will encourage the cultivation of lands which

are submarginal and which should be devoted to other uses in the

public interest" .





VII

value cf y;ater facilities

The development of water facilities will assist in the

stabilization of operating units in the area* Such development

will permit the irrigation of family sized gardens which will

contribute greatly to the farm family food requirements. Water

spreading, flood irrigation and sub-irrigation facilities will

increase the production of supplemental feed and tend to assure

the production of feed in dry yeers.
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TAPS

Contents

Map 1 - Geology and Ground YJater

Map 2 - Facilities

Map 3 - Present and Recommended land Use Areas
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GEOLOGY AND GROUND WATER

GENERAL GROUND WATER AREAS
APPROXIMATE BOUNDARY OF A AND B

. Satisfactory* supplies available 50 to 350 feet and 500 to 800 feet depending
upon topography and geology. Deeper waters are of better qualities

„ Satisfactory* supplies available
,
excepting Pierre shale areo , 25 to 200 feet

depending upon topography Waters are of good quality

Satisfoctory = adequate in quantity and suited or useable in quality for

GEOLOGY
reasonable livestock and farmstead uses

FORMATION
WHITE RIVER

LUDLOW

THICKNESS
300+ feel

to 350 feet

HELL CREEK 425 feet

LITHO LOGIC CHARACTER
Gumbo, sandstone,
clay and gravel.

Sandstone, shale, silt,

lignite coal and clinker

Shale, sandstone and
lignite coal

;'-'<- 473 PREPARED BY THE CARTOGRAPHIC UNIT B.A.E

FOX HILLS

PIERRE

25 to 75 feet Sandstone

50 to tOOO feet Heavy gumbo shale

REMARKS
Source of springs, unimportant for wells

Source of springs and pumped wells

Upper part bears little useable
ground water Lower part an
important source of springs ond
pumped wells

Important source of springs and
pumped wells Produces flowing wells

locally within valley bottom of
Rabbit Creek near junction of

Antelope Creek.

Bears little or no useable ground
water

.
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