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IN SOUTH DAKOTA

INTRODUCTION
PURPUSE OF REPORT
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The following report i1s a record of a2 reconnaissance
survey of a portion of t?e James basin made during the sum—
mer of 1245 by a party from the State Geclogical Survey,
(t was made with two n)rousec in mind:; first, to map the
T '“: features in the BAagin, and, second, to dlscover the

Pility of thi. vntry to irrigation.

The soils hf the regjop are intimately tied up with
fhe glacial geology and land use is depen&eub in a large
zasure on the topographln forms that exist. Though por-
ions of the valley had rteen mapped many years ago by James
dd, the first State Geologlst of South Dakota, 1little
ttention nras been paid to these features for the last thir-
ty years. The present effort, therefore, was an attempt to
reclassify the glacial forms made in the ﬂdrx.ef mapping and
increase the area to cover the portions of the Basin in
which there is current interest.

-

This current interest is derived largely from a proposal
involving the use of surplus water obtained by daming the
Missouri valley for irrigating the James valley between
Aberdeen and Mitchell; such irrigation to be a part of the
plan for the development and control of the Missouri river.
It was proposed to erect a large dsm at Oahe, five miles
north of the city of Plerre which would cre“te a lake in the

Missouri valley extending from QOahe upstream to Bismark,
Nortn Dakota., Directly east of 0Oahe uhere 1s a broad low-
land cutting across the high piebesau borde ne eastern

1g Ul
side of the Ml”OOU“l valiey and formi ing tﬁ: div1 e between
it and the James basin. Through this lowiand a main ditch
was to be dug bhat would transfer walter acrogs a saddle
north of Highmore into the James basin., Somewhere near the
city of Miller in Hand County the main ditch was to divides
one branch extending northward toward Absrdesn and the sec—
ond branch extending scuthward toward Mitchell, Since the

S
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The area mapped covers & block in the center of The
James basin in Soutn Dakota, one hundred and twenty-siz
nmiles north end gouth and averaging Uhi six miles east
and west. Itz ath houndary was the soutne 1ins of Town-
ships 103 N., two miles south of Mitchell, and its northern
bouncwr[ the nortt 1 line - Townships 123 N., two miles
north of Aberdeen. The James river formed the eastern bound-
ary since that is Tar as tr

[\

pLooa“'m irrigation extendead,

The western bound lay 2 the 2levation of
the surface above wnich it was Jm&@ﬁp.miﬁ to carry waler
by gravity. The Wessing dll_g form one such bound Lary

and the Orient Hill 27 rise as steep
escarpments some tw the James hesin
flecar. Arees north scarpuents were
mapped to an elevatio fteen hundred or



sixteen hundred feet. That was thought to be about as high
as: water could be made to fiow by gravity from the divide
north of Highmore wh}ch rad an elevaticon of seventeen hun-~
dred and fifty feet

d twenty {ive townships (land
survey) ng a total area of four thousand
five hundred sauvare miles. Included in this area are por-
tions of ten counties: Davison, Aurora, Sanborn, Gerald,
Beadle, Hand, Spink, Faulk, Brown, and ﬁumandba it also
contains some of the largest citles in the State, Mitchell,
Huron, and Aberdeen and about a goden other smaller cities:
The latter include Wessington Springs, -Miller, White Lake,
Tpswich, and Wocolsey. Whatever is done, therefore, to this
region will affect a large portion of South Dakota.

Tn 211, one hundred a
' were mapped, coveri
ar

METHODS OF WORK

The survey was made entirely as a reconnaisance. Fach
section was ewvamined by riding along two or more sides until
the type of surface and important features in 1t could be
mapped with sufficient accuracy for the purpose indicated
above. Horizontal locations were obtained within an aceuracy
oi" one tenth mile by measuring with odometers on the autos
usew, using the section cormers of the land survey as check
points. The physical features were plotted on township
plats which were later transferred to a land survey grid
prepared from U. 8. Land Office maps. Vertical elevations
were obtained by using U. S. Ccast and Geodetic Burvey bench
marks, tonographic maps available for parts of the Basin,
and anerold barometers. Where the gbove methods could not
be used, paced distances and hand level elevations were re-
sorted to.

The work was done by the State Geologist, and Dr. George
D. Hubbard, Head of the Department of Geology at Oberlin
College. To his long experience with g]aclal features in
Ohio, Pennsylvania, and New York Statc is due the rapidity
and accuracy of this survey. Ihe rest of the party consisted
of two drivers, Messrs. Bernt Westre 2nd Robert Bent. Their
proficiency in covering ground over bad roads or no rchads at
all, and their helpfuliness in making measurements and gen-
erﬁl agssistance was a large factor ing the reconnals-
sance possible: ‘

1.77H. E. Brookman, Topogr
the James Livide

South Dakota, S, Dak.

By



SUMMARY OF RESULTS

The survey showed that of the 4428 square miles mapped,
about 1300 square miles or 29% lends itself readily to large
scale irrigation. About 397 square miles or 8.8% of the
area has surfaces so steep and so rough that irrigation is
out of the question. The remaining 83% has a surface which
mdulates and 1s seamed with deep meltwater channels. Part
of the undulating surface is flat enough to offer some pros-
pects for irrigation and small fields could be irrigated ay-
where on the surface 1f they could be reached by a ditch.
In short, 29% of the area can be easily irrigated, 83% is
guestionable, and 8% is out of the picture.

These areas are all indicated on the glacial maps accom-
panying this report.



ORIGIN OF ZTHE SURFACE
James basin are ent ﬂre“

The suv*ane features of the
esult of glacial activity which took place in the recent
10916 ﬁdqu known as ﬁae Pie stocene Hpoch. A4t this tlme
% of northern United States was invaded by continental
ciers which originated east, west, and south of Hudscn
*Vu These glaciers waved soatkwara roughlyj to the posi-
tlou of the Ohio apd ¥issouril valieys in north central United

r

States. The ice front at its maximum extent presented a
lobate appearance becauss tongues of ice moved southward
through the lowliands while the front was retarded on the

higher lands.

Due to variations in climate or other causes not very
undeP%Lumf, these tonbu@o of dce advanced and retreated
gast Tive times In the vicinity of Iowa, and South Da-
The debris left ty the lobe or lobes which occupied
ne Valley formed the surrace in the region under

The conditions in the James valiey before the incursion
of the ice are not thoroughly known. It is known, however,
that ice rode over soft shales and chalk rock which had been
dep\,lted in u?e last sea to cover South Dakote (the Cret-

cous sea)., The areal distribution of these sediments is
not of particular interest tc this report, and therefore will
not be described. Tt is important to note here, however,
that the James pasin was cut in thegs soft shales.

The fOJd1nJ of the Rocky mountalns had tilted the great
plains toward the ecast setting the course of the rivers in
western South Dakota in the valleys they now occupy. They
flowed eastward, as they dc today, but continued their course
beyond the present Missourl which at toe time was nonexist-
ent. With the excepticon of the White river, these streams
appear to bave worked thelr way eastward and northward across
the James basin, and eventuyally reached the Arciic Ocean
by way of Hudson Bay,

The White Piver flowed
wrat is now the Verwillion river, and . emutl d
into the Guif of Mexico. Though the details of the stream
carving affected by these rivers ars not known, it is known
t;au they are responsible Tor the lowland iu which the James

asin liess. It is also known that they carved the sscarpments

s

o
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Known as the Wessington ql_lo, and the Crient Hills. The
bedrock surface, BhbfoFure in most of the area which is being
described here, lay a:c a p_vin sloping gently eastward.
It was bounded on the west, however, by two charp escarpments
which were apparently sbout half nf their present height,
since the lower half 1s made of bedrock shales while the
upper half is glacial drif

*
L

.

<

ct O
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In the area covered by this report, bedrock 1s exposed
in the Wessington escarpment, in Firesteel Creek above
Mitchell, in the James valley below Mitchell, and at Minsa,
twelve miles west of Aberdeen. In the first locality it is
dark shale belonging to the Pilerre formation. In the second,
it is chalk rock belonging to the Niobrarz form=tion. In
the third 1t is again shale of the Pierre formstion.

This meager information from outcrops is supplemented
by a2 considerable body of facts derived from well drilling
in The Basin. 'nLq has all shown that these beds are con-
tinued under the entire ares.

FARLY DRIFT SHEETS

Little is known of the history of the earlier ice inva-
sions in this area. 01d drift sheets are found on the high-
lands, both east and west of the James basin. None have
been reported from the Basin itself, however, except at its
extreme southern limits where older drifts appear to be
present in certain sections of the Missouri bluffs. It is
evident that the ancient ice sheets crossed the territory,
but whether their deposits were covered by those of the
last ice invasion or whether they were entirely scooped up
and reworked by the last ice gheet is not known.

It is knownj however, that the second ice invasiorn,
known as the Kansan, deposited an enormous smount of debris
to a thickness of about 400 feet in the vicinity of the Big
Sioux basin. This pile of drift on the bedrock plain made
a lowland between it and the Wessington Hilis-Orient escarp-
ments which is now known as the Jameg Baszin.,

THE WISCONSIN ICE SHEET

The last glacier to invade South Dakota belonged to s
large ice sheet kmown as the Wisconsin because its deposits
were first studied in that state. mh@ movement of the front
of this ice sheet apprarently wes held up by the enormous

B -



pile of glacial debris Jeft at the head of the Big Sioux,
but it sent a long tongue of ice down the James basin which
spread eastward until the height of the Kanzsan drift sheet
qaopped it, and westward until it reachad the Wessington

rient escarpment Certain moraines cn top of these escarp-
&ents indicate that the ice may have c¢limbed to their sum-
mits, but apparently did not get far over the upland beyond.

Due to climatic changes which have never been fully
explained, the ice front began to welt Taster than fresh
ice could be moved into it from the north. This caused it
to retreat northward. 1In the older descriptions it is appar-
ently assured that the ice front retreated northward as a
unit. The mapping here presented makes it appear that there
were different rates of movement along different parts of
the front, and that the ice front would he fairly gstatic
along some sechtions and retreat rapidly on no"ghboring sec—
tions., In general, however, the retreat at the center of the
lohe was faster than at the sides and the resulting deposits
are left in a festooned pattern with the James river occupy-
ing the axis of the festoons. This process of melting back
the ice front continued until the James basin was entirely
relieved of ice.

Bach sheet of ice that invaded Scuth Dakota was ladan
with a huge zmount of rock debris rasped from the bedrock
in Canada and collected from older drifts over which the ice
rode., Upon melting, this debris was left behind forming

the neorainces and the surface features of the Basin.

SURFACE FORMS

N

Terminal Moraines

Wherever the retreating ice front or a gection of ii
stcod for any length of time, a ridge of bou;aeﬂ clay with
poclets of sand and gravel accumulateia These were formed
much as a pile would foN at the end of a loading Dbelt.

IT the end of the belt rﬁLained stationary, its load would
be dumped in 2 pile, but if was drawn steadily backward,
a sheet of material would be left in its wake. Thus when the
ice front remained stationary for a time 2 more or 1less
ridge like accumulation of glau1c1 drift was formed, The
piling, however, was not uniform and & characteristic of
these ridges is the rough-hummocky surface. Such ridges
are kxnown as terminal moraines, and most of them are good
for 1little accept pasture because their rough surfaces and
stony soils Drevept cultivation. They also make formidable




impediments to travel because ﬁf the difficulity of building
rozds across them. Thnese wvere well called the "rough mor-
aines® by geologists of a generatlon ago.

In the area of the Jdames basin considered in this re-
port, there are four more or less distinct areess of termlpal
morazine to pography representing positions where the ice front
nalted long enougn, snd vwhere sufficient debris was furnished
by the ice for +n& buillding of woreinic ridges. Perhaps the

mest characteristic of Ll should be called the White Lake
moraine. 1t is a disti ridge, approximately 2 mileg in
width, extending from the Wessington escarpment, 2 miles
south of Wessington ESprings, south-westward through the
viliage of Wnite Lake, White Lake itself lies Just below
the western foot ¢f the moraine. About 24 miles of its
length lies in the area mapped. A second snd shorter ridge
nas been called the Rockham moraine.l This moraine is abou t
15 miles in lenbth and 4 miles in width. The city of Rockham
liles at its eastern ed

P

The largest area of terminal moraine lies south and wes®
of Redfield and might be called the Cottonvood-Twin Lakes
moraine. It iz a tangle of morzinic topography probably
caused by several stands of the ice front in this vieinity
The Cottonwood Lake section of this moraine is sbout 13 milec

ﬁ o

long and arorage% two miles In width. Directly east of
Cottonwood lzke this WC"a*ﬂﬂ 1s connected to a large sub

triangular shaped mora ne “Dout 14 miles long at its eastern
edge and 7 miles fror edge to the westward pointing

apex. dLhe city of Lu is about a mile from its north
eastern point. Craadon 1s on the eastern edge and Twin Lakc»
lies in the center of the area. South of this moraine Lwo
patches of terminal EOutg aphy occur, the southern and larg--
est of which is about 7 miles 1n length and runs through the
city of Bonilis.

The second largest single morazine lies some ten miles
south =2nd west of Aberdeen. 1T is aboul 22 miles in length
and 4 miles in dth. Its southern end lies between the
cities of Chelsea and NOflhvl,ie and 1ts northern tip lies
g half mile scuth of Mins.

@

These are the
topography, but scatter !
patches varying fIOﬁ Z mileg

masses of terminal moraine
Ehe area are many smaller
o 5 0or & miles in length.

1 V. Newcomb, Sand and Gravel
and Faulk Coupty, S. Dak.Geologi~
R e
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Earlier geologists have comnnected these small areas to make
a continuous line for the ice front at a given period. There
is a certain continuity in the patches of moraine, but they
probably represent not a single stand of the ice front,
but the halt of various portions of the ice front in its

retreat. Such a series oi small moraines is noticeable at
vhe northern end of the Wessington escarpment from the city
cf Lane northward to Vayland. Other small patches which
appear Lo connect the Rockham and Cottonwood moraines and
northeast of the Chelsea moraine could be considered as part
of an ice stand in that region.

No generalization can be made on the height or shape of
these terminal moraines. The narrow ones are apt to be
‘eY/ sueep sided and rise abruptly above their surroundings.

» wide ones may rise gradually developing a rougher and
s topography up vo a morainic crest and then gradually
and smooth out into the surface of the ground mor-
aine on the other side, Heights up to 80 feet were measured
orn some of these moraines and larger figures than this can
ne obtained for the wider ones.

Ground Moraines

When an ice front retreats at a more or less uniform
rate, the sheet of debris left behind is spread more or less
evenly over the surface. Humnocky slopes are not formed,
and the undrained depressions on the surface are much shall-
ower than on terminal moraines. The entire surface consists
of gently rolling hills and shallow hollows which has been
characterized as "swell and swale" topography, in contrast
to the "knob and kettle” topography of terminal moraines.
James Todd characterized these as the "smooth moraines®,

No generalization can be made on the relief or roughness
of ground moraines in the .James basin. There may be any-
where from one to four or five swells in a quarter section,
and the hollows may vary in depth from near flatness to 20
or 25 feet. Such differences spread over so much territory
make a very smooth surface, and areas where relief 1s not
mere than 5 feet to the quarter section give the impression
of flatness which is accentuated by the Jevelness of road
grades crossing them. Since, as mentioned above, ground
moraines cover nearly three fourths of the entire area map-
ppd particular atten#ann should be given to them in any
discussion of thig region
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Near the terminal moraines these channels usually con-
tain deposits of sand and gravel. They are usually floored
with a black silty or loawy soil. Gravels sometimes occur
in terrvaces along their sides. They are, therefore, good
prospecting grounds for sand and gravel where the material
is not needed in too large quantities.

Kame an v Fisld

i

Scattered here and there over the ground moraine are
patches of small rounded hills of sand and gravel resembling
a bee skep in shape. These hills are formed from sand and
gravel which is Washed inte welis or moulins in stagnant ice.
The swirling action cof the water usuaily makes these moulins
cylindrical in shape, and when the ice melts the sand and
gravel filling the moulin 1s deposited on tue surface like
an asn heap., Kames seldom occur alone, but are usually in
groups covering an area of anywhere from 40 to 840 acres.
Many kawmes are small, 8 to 10 feet in hejght at the center.

A few, however, were found which were 15 to 25 fee®t in height.
Lha base demeter vary all the way from one or two hundred
feet to an eighth of a mille Examples of such kame fields

ar indicated on the accompanylng map 6 miles north of For-
Tharg, 4 miles northwest of Wolsey, and in the vicinity of

Long ridges of gravel are sometimes associated with
these kame fields and sometimes occur by themselves cross-
ing the hills and hollows of moraine promiscuously. Because
of their sinuous courses, they were originally called serpent
kames. This was later dropped for the Norse term osar which
has become Anglicized to esker. These vary in Leﬂvlh all
the way from a quarter mile to 6 miles, and in height from 5
feet to 20 or 30 feet. Hany are single ridges, others branch.

The material of which they are composed was washed into
cracks and crevices in stagnant ice which subseguently melt-
ed, letting them down on the surface of the ground in the
form in which they are now found.

A1l these eskers are composed of sand and gravel more
or less perfectly sorted. Some have large boulders and clay
pockets and so are not particularly gocd sources of sand
and gravel; however, quite a number have been opened and
used as a source of tUnese materials.
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It extends some 12 miles north of the city

distance to the south of it., Its nort h@rp er

of about 8 lees and its southern end a wi

niles. Huron es Jjust north of a constr 10
%

)
wiath is but 1ittle over a mile,

am? a similar
nd hag a width
dtu 7f abaout 4
tion whera the
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The ty rpe of outwash plain formed at the mouths of wmelt.
water channels is best illustrated by the large area about
Woonsocket. Thnis area covers more than two townshipg and
its southeastvern eud is very sandy. The flat south of Huron
was also formed in a similar fashion. The small flat west

Tulare lies at the mouth of a long channel coming from
Miranda and through the Rockham moraine.

Lake Dakota

B

The larg flat area in the region is the floor of
ancient Lake Dakota which stretches from Redfield to Aber-
deen and northward. It was mapped only to the James river
valley although it lies on both sides of this valley. Its
western shore line lay from 6 to 1Q miles west of the river.

This lake was first described by James Toddl who assumed
it was a lake because of certain laminated silts and the
flatness of the floor. In the present survey the old beach
lines and fore-deeps wers recognized lzaving no doubt as to
its lake bed character. Over some of this bottom the surface
is covered, with a loess-like silt. Other parts are covered
with a very gummy clay, which bakes to a brick-like hard-
ness. This lake presents an area of more than 10 townships
(360 square wiles) which slopes gently toward the south,
the northern end lying at about 1306 feet sea level eleva-
ticn, and the southern end at 1280, a slope of about 20 feet
in 30 miles.

T

1. J. E. Todd, The Moraines of tne MiSSOU;M, Coleau
and ﬁn@ig At ‘tendant Deposits, U. §. Surv.,
©yll, 144,

LB
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Terminal ioraines

Terminal moraines are high and rouﬂn ana will require
deep trenching if the ditches are to cros nem. 1T they are
to go around them long routes must be plotued which are more
or less circuitous depending on the area to Dbe reached.

§

Hdeights of 60 or 80 feet, which are not uncommon in the ter-
minal moralne areas, must Pe considered in any attempt to
conduc t water across them. :

A long high ridge such as the White lake moraine would
make a forml @ablf barrier for any water prought from west
of 1t. BSuch jor inic tangels as those about Cottonwood lake
and Twin TLakes and the Rockham woraine make long routes
necesgary if bhe are to be circumvented. A redeeming feat-
ure of these 1ast moraines is tue fact that meltwater chan-
nels cut turough some of them which might be used as water-
ways Tor irrigation ditches,

par

Nearly two tiirds of the western shore of the Lake
Deto“a flat cannot e reached ulroctly from the westv without
sing the Scatterwood Lake moraine.

O
")
U
\.ﬂ(—

Meltwater Cunannels

(ML

LiE

(O]

3

meltwater channels described above also offer ser-
lous obstacles largely because of their depth and the fact
that ditches cannot be built around them. The necessity
of carrying water across = 40 to 60 foot trench will recuire
expeonsive acgueducts. In order to reach the Lake Dakota bed
from a main ditch passing Faulkton and Ipswich at least two
such valleys must be crossed. In the vicinity of Redfield
a ditch leaving the main between Faulkton and Orient would
have to cross about a half dozen such channels to reach the
flat areas along the James valley. At least three such
channels would have to be crossed west of Huron and a sim-—
ilar number in the vicinity of HMitchell

.

Portions might be used 2= water wavs if main ditches
or laterals had to move 1in the same dir@cti@n as the channel.
Their gravely bottoms, however, could allow undesirable
leakage. Water would DPObdb]y have to be transported across
these channels in agueducts at a considerable expense. The
channels might, however, offer drainage for excess irrigation
water from irrigated areas on neighboring uplands.
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The me]twater channels might offer some possibilities
gsince most of them possess flatl bottoms over much of their
courses. As tThey are from a quarter to one--half mile wide,
i most cas ses and in a few instances reach widths of nearly

“

. sized farms could be laid out in them. They
Jo Dcf offer tempting irrigation projects, however, The
drainage in some 13 Tairly good, but in mos L of them swamps
cccupy narrow channels or cover large areas of the bottoms
indicating the poor drainage of these features. Such lakes
as bPlatyu 1“kej White lake, and Scatterwood lske are merely
accentuated swamps in the bottoms of these meltwater chan-
This condition =xists in so many of them that no
liLéablOU% can be made as to which would be desirable
“rLga+ed land and wiich would not, In ¢oeneral. however.
= low, gravel filled, and with an excess of
it Tain or irrigation Water could easily turn
bottoms 1intc swamps.
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Ground Horaine

The large area of ground moraine offers some irrigation
po,;fhi]itiesu In the foregoing description it was pointed
out that the surface cf the ground moraine is undulating.
Reliefs wvary from two cr taree feet to Tifteen or twenty
feet in a quarter section, There is, however, great vari-
aticn in @ roughness of various parts of the ground nmor-
aine. Huch of 1t is nearly flat and such areas are indicated
on the accompanying map. These would offer some possibil-
ities since water coulcd be Transported across the areas with
a winimumw of ditching, and drrigable fields could be laid
out from the main ditch systems with a considerable case.
About 15 Townships, 540 square miles, wasg mapped as being
unusually flat and is recommended fcr further investigation.
These are sprinkled throughout the area in patches covering
one or two townships. In this mapping only those regions
having reliefs of less than 5 feet to the quarter mile were
considered usable. Nine such areas are indicated on the
accompanying maps. Their location and approximate sea level
elevation are as follows:

1. South of Ipswich 1600 f't.
2, North of Cresbard 430 £,
%. Between Faulkton and Cresbard 21500 ft.
4, Between PFPaulkton and Orient 1600 ft,
5. South of Burdett 1400 ©'t.
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without a detailed study it would be impossible to indicate
which parts of these flatis would yield most readily to ir-
rigation.

An investigation with this in mind should include the
fallowing areas:

1. The Firesteel Creek Area. This area lies west of
Mitehell on the south bluff of Firesteel creeck. Its main
portior is akout one and one half miles wide, and nine miles
iong in an east-west direction. A second area between Plank-
inton and Mt. Vernon connected with the Firesteel Creek area
by a meltwater channel might also be included. %This area
contains about 22 syuare miles and lies at a sea level eleva-
tion of approximately 1430 feei,

2. The James Valley north of Mditchell, Along the
James valley north of Mitchell there lies an . outwash area
at an elevation of about 1300 feet. It 1s cut by the channel
of Firesteel creek and two lesser creeks to the north and
south of Firesteel dividing it into four units. Part of the
ity of Mitchell lies at the west side of one of the smaller
arees, This flat totals approximately 21 sqguare miles.

3. The Cuthbert Outwash, This is a small area con-
taining about 20 square miles lying between terminal moraines
running northwest-scutheast between Lane and Woonsocket.
The city of Cuthbert is on its southeastern edge. It has
an elevation of approximately 1237 feet at Cuthbert.

4, The Porestburg-Woonsocket Qutwash, This is a large
sub-rectangular area tending northwest-scutheast about 4
miles in width and 13 miles in length, and covering approx-
imately 68 square miles. Forestburg is at the southeast
end and Woonsocket in the middle of the West edge of this
area. I1ts elevation is about 1232 feet.

5. The Lane-Wessington Springs Area. This is the high-
est outwash in the region, and iuncludes a belt of territory
approximately 3 miles wide lying at the base of the Wessing-
ton escarpment. The city of Lane is at the extreme south-
eastern edge. From this point it reaches northwestward to
within 4 miles of Wessington. Ils northern extremity lies
at an elevation of approximately 1420 feet, and near Lane
at about 1380 feet. Terminal morainic topography occurs in
patches through this outwash, but flat areas are of suffi-
cient size to warrant their consideration for irrigation
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development. There are approximately 70 square miles of
this flat topography.

6. The Huron Outwash. This is a large area of flat
country which lies along the western bluff of the James
valley north and south of the city of Huron. It containg
about 85 square miles. ItUs north south length is approx-
imately 25 miles and it is 5 miles east and west at its
widest part. It is crudely triangular in shape, the north-
ern end being the widest, and the apex of the triengle lying
at the James valley 12 miles soutin of Huron. It lies at
apout 1280 feet above sea level and does not change much in
height from north to south.

PRGN
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7, The Tulare-Crandon Outwash. This is a large area
of outwash plain connected with the tangle of terminal mor-
aine south of Redfield which includes Cottonwood and Twin
lakes. There are really two areas in this outwash, one con-
taining about a dozen sguare miles surrounding Tulare and &
second and larger area lying east of the Milwaukee Railroed
hetween Hitchcock, Crandon and Redfield. The eastern bound-
ary 1s again the James valley. The two are separated by a
ridge of terminal moraine which runs between Crandon and
Tulere., This area contains some sixty square miles. The
Tulare flat lies about 1315 feet above sea level while the
section east of Crandon has an elevation of about 1300 fesot.

8. Glacial Lake Dakota. Glacial Lake Dakota is by far
the largest and perhaps the flatest area in the state of
South Dakota. At least it is safe to say that there is no
surface in tre state which so nearly approaches a plane.
It is the bottom of an ancient short-lived lake which formed
in the James valley during the latter stages of the retreat
of the Wisconsin ice.

Some of the deeper valleys which have been cut into this
lake bottom have exposed glacial drift, but on top of this
drift lies silt, some fine sands, and some very heavy clays.
These are the materials which were washed off the ice and
from the surrounding land areas into the lake and settled on
the bottom filling up the hollows and leaving a surface
which was as nearly flet as nature could make it. This sur-
face is broken by & few drainage channels which formed as
the lake waters drained off down the James valley during the
latter stagze of the lake's existence. Along its western

ot e ! 1 » o .
edge lie fore-deeps, long swampy trougns 1n front of the
beaches, which were hollowed out by wave acltion on the shal-

low bottom of the lake. The southern end of tThe lake 1s
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just north of Redfield and its northern end, north of Aber-
deen. Its width, west of the James valley, is about 11
miles (it was not mapped on the eastern side of the valley).

Thirty five miles of its length was mapped. In this distance

it contains a total area of approximately 395 square miles., -
This is about half of the total outwash and lake bed area
in the region covered by this report.

The elevation of this lake bed in the vicinity of Aber-
deen is a little over 1300 feet. Toward Mellette it is a
1ittle below 1300 feet and north of Redfield.it has an elev-
ation of about 1280 Test. Thus there is a very slight gen-—
eral slope toward the south.

SUMMARY

The total area covered in this investigation included
4428 sqguare miles. Of this total area, only about 1300
aquare miles, or roughly cne third, appears to be easily
suited to large scale irrigation. The rest of the region
ig eitner too high or too rough, or a combination of both.
0f the 1300 square miles available to irrigation, about 770,
or 60%, cffer an outwash or lake bed surface on which large
scale operations could be carried on to advantage. An addi-
tiocnal 40%, or 514 square miles, offering similar possibili-
tieg, lie on the ground moraine. '

The remaining 3100 square miles contein surfaces which
cannot edsily be irrigated. This i1s due, in some cases, to
the roughness of the surface, in others to its elevation,
and in still others to the deep and narrow meltwater channels
which act as a barrier to wafter transportation.

The subject of the available water supply is not within
the scope of this report. It will determine to a large
extent, however, the amount of land that can be irrigated.
It is dependent upon the amount of water storage the proposed
Oahe dam makes available and the amount that can be trans-
ported into the James basin after evaporation, seepage, and
other losses are deducted. These are matters for the consid-
eration of the irrigation eangineer. If an adequate supply
can be made available and the obstacles to transporting it
from the Missouri to the James basin overcome, a large acre-
age is available for irrigation.
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