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EXPLANATION °
The Survey 1ssues t\vO ser1es of puththlOllb as follm\s

BULLETINS.—Some subjects have been mvestxgated a longer time,
full data have been gathered, such preparatory or experimental work as:
was necessary has bc*c,n Lntirelv or nearly finished. In other words, the:
study of -the- subJect ~actually completcd or. so0: nearlys so -that the
results can be relied on and pubh-;hed Avith a de°1‘ee of :oo'nﬁdence as to
their wvalue; and the treatment is full and thorough. In such a case!
the matter is published as a bulletin. :

. CIRCULARS.—But often during the progress of the work enough:
information is at hand to he of value to those interested, yvet not encugh:
for a complete treatisci™ A part.of a county Qr_a part of a certain sub-;
ject may be finished; pcrhaps and pubhcatlon wmtmﬂ for the complet
mvesttgatlon of the whole county or the whole subject. There may b
4 demand for statistical matter, or lists of references, or current infor
mation, ete, which would hardly do for a formal bulletin. Such par-:
tml reports,..summary- reports, reports of progress, lists,—or- unit -frag-:
ments of larger subjects, ete., are handled in circulars. :

It is planned to publish the circ;ulars freauently and the bulletinsé
at longer intervals. With this a,rla,ngement much information w111§
reach the public with arminimum of:delay: i 7 ! :

: Inquiries may be addréssed  to - the-Stiffé’i‘?(}eologist, Vermillion,é
5. D.
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INTRODUCTION

FOREWORD “

Yankton has been an important commercial center since early
territorial days. As a conseguence, the travel routes along the
Missouri valley all passed through there. The same is still true
of the major lines of travel but the old trails and wagon roads have
been supplanted by the railroads and the much traveled State High-
way b0. North and south travel has been so heavy that State
Highway 21 was built and with the change from a ferry to a
bridge crossing on the Missouri River, this traffic has been greatly
increased. Four marked trails pass through Yankton: the Meridian
Highway, which follows State Highway 21 to the northern edge of
the county; the Washington Highway, which follows Sfate Highway
50 aecross the county; the Sunshine Highway, which follows State
Highway 50 westward to a point thrce miles west of Yaukton,
whence it follows county roads toward the mnorthwest through
Utica and Lesterville; and the Corn RBelt Highway, which connects
Irene with the Meridian Highway. The traffic on these roads is
heavy and their construction and wmaintenance have drawn attention
to the gravels available in Yaukton County.

The present survey was carried on to ascertain the location of
sand and gravel deposits in the county, their adaptability to use as
materials for road, concrete or other purposes, and the amount of
these materials the county can furnish.

LOCATION AND AREA

Yankton County lies near the southeastern corner of South
Dakota, the Missouri River forming its southern boundary. (See
index map, Figure 1.) This survey covers the entire county with
the exception of that part which lies on the Missouri bottoms. The
character of the materials in the bottoms is such that the chances
of finding sand and gravel deposits which could be commerically
exploited are very remote.

Twelve entire townships and parts of two others were covered,
making a total of 464 square miles,

METHOD OF WORK

The field work for this report was done during the summer of
1924, Locations were made from known section corners and
distances measured, in most cases, with an odometer. The results
were plotted on a county map on the scale of one mile to the inch.
Locations, therefore, are accurate to within a few hundred feet
only. The positions of the deposits, however, are given with as
much accuracy as is necessary for locating them in the field.

The estimates of the amounts of gravels and sands are of
necessity very rough. There is in nearly every case an uncertainty
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ag to the correct depth and the character of the surface on which
the deposits lie. The shapes of the deposits are such, in most cases,
that it would be impossible to get an accurate figure for the volume
without spending more time than the purpose of this survey justified.
The estimatesﬁ'j are intended mnierely to give an idea of the size of
the deposits.
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Figure 1. Index 3iap
Rlack portion shows area covered by this report.
Shaded portions give locations for the reports already pubtished.

The field work, including the geology, location and mapping of
deposits, the estimation of volume and collecting of samples is the
work of the seunior author. The testing of materials and deterniina-
tion of their suitability for the various purposes were done by the
junior author in the laboratories of tlhie Department of Highway
Engineering at the University of South Dakota.
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also wish to express their appreciation of the work of Messrs., Sidney
Halverson and O. A. Reiners, students in the School of Eungineering,
University of South Dakota, who faithfully and efficiently conducted
many of the laboratory tests.



GENERAL STATEMENT
AMOUNT AND DISTRIBUTION

It is estimated that there are about ten million cubic yards of
sands and gravels in the deposits of Yankton County. Most of
this material is of such a character that it should be classed as
gravel but a few deposits, aggregating about a million cubiec yards,
are composed of more than 50 per cent sand, separated into streaks
of such thickness that it is possible to work it without screening. No
deposits of pure sand were found. Some, however, contain only
occasional thin streaks of fine gravel and could produce sand with
only a little screening. '

There are only a few places where large amounts of these
materials may be found. About 95 per cent ocecurs in or near the
valleys of the larger streams, James River, Beaver Creek and Turkey
Creek, the largest deposits being near Volin, just east of Yankton,
in the lower Beaver Valley, and in the James Valley near the mouth
of Mud Creek. The remaining deposits are small in comparison but
are widely scattered over the county. The localizing of the big de-
posits, however, has made the smaller ones more important, for they
can furnish materials for small projects far from the big deposits.

ORIGIN

The gravels and sands of this county are all of glacial origin.
A brief description of the method of their formation has been given
in a previous report' and therefore will not be repeated here. Suffice
it to say that the deposits occur in certain well defined physiographic
forms, each of which has a different origin and in most cases a
distinetive type of material. The following definitions will explain
the terms as used in this report:

Terraces.—Deposits found on valley walls, usually long and
narrow, the long dimension paralleling the valley. 1In typical terraces
tops are quite flat. Materials wvary from very .coarse gravels to
fine sands. ‘

Eskers.—Long gravel ridges with notably steep sides and an un-
dulating crest. Made of very coarse gravels, in most cases too coarse
to be used without crushing.

Kames—Beehive shaped gravel hills which in most cases occur
in groups of two or more. Made of coarse or fine materials, in
Yankton County medium to fine gravels.

COUNTY DIVISIONS
For convenience in describing the deposits the county has been
divided into six regions, all but the last of which are characterized
by some prominent physiographic feature. The divisions are as
follows (See Figure 2):

1Rothrock, E. P., Sand and Gravel Deposits in REastern South Da-
kota: Circular 15, February, 1924,



1. Turkey Ridge Division-——Includes deposits found on Turkey
Ridge, which occupies the northeastern quarter of the county.

2. Mud Creek Valley Division—Includes the deposits of Mud
Creek Valley, which lies just west of Turkey Ridge.

3. James Valley Division—Includes deposits found in the va,lley
of the James River.

© 4. Lower Beaver Valley—Terrace deposits found in the valley

of Beaver Creek below the end of James Ridge.

5. James Ridge Division—Includes deposits found on James
Ridge, a prominent ridge in the central part of the county Just west of
the James Valley.

CENTER POINT

Figure 2. County Divisions
6. Southwestern Portion of the County—This includes deposits
scattered over nearly a third of the county which lies west of the
James Valley, James Ridge and Lower Beaver Valley divisions.
- The Missouri Flats are not included in the above divisions be-
caﬁse no deposits are described from this region. :
8



DETAILED DESCRIPTION

o TURKEY RIDGE DEPOSITS

The deposits of this 1egion may be divided into five groups
on a basis of location aund character of wmaterial: (1) Gravels of
the Liower Turkey Creek Valley; (2) the ‘“white sands” in the vi-
cinity of Irene; (3) the gravel terraces of the Unper Turkey Creek
Valley: (4) the kame field gravels; and (5) the esker gravels in
the northern part of Turkey Ridge. The locations of these deposits
are given on the folded map at the end of the circular.

1. Lower Twurkey OCreck Valley.—These deposits include the
Volin terraces and the Gorset gravel deposit.

Volin Terraces.—In the lower Turkey Creek Valley there is a
series of terraces extending up the valley for two miles from its
mouth. Most of these are small, but there are at least three that
are large enough to he exploited commercially. The largest of the
three liss on the east side of the valley and extends upstream from
its mouth for a half mile., At its southern end it is separated into
two distinct terraces, the top of the upper one bheing 20 feet above
that of the lower. About a quarter of a mile to the north these two
terraces merge into one. These terraces have been cut by stream
valleys so that the gravels occur in a series of shoulders which pro-
trude from the valley bluffs. '

The estimated volume of this terrace is 500,000 cubic yards.
The gravels are nowhere very deep because they were banked against
a gently sloping valley wall. The maximum depth that can be ex-
pected is 10 to 15 feet, while the average will be from 5 to 7 feet.
The-cover is very thin and very little stripping has been necessary
in the operations thus far carried on.

Pits, known as the Volin pits, have been opened at the southern
end and considerable material excavated for use on the roads. As
exposed in the pits the 1materials are only fairly well
sorted, and are composed of a heterogeneous mixture of sands and
gravels. Between 20 and 30 per cent of the material is oversize.
From the standpoint of durability, however, this oversize is the best
material in the deposit, as it is made of the more resistant rocks like
granite and quartzite. The pieces in the oversize vary from the size
of cobbles to small boulders one to two feet in diameter.

~An average sample from these pits gave the following analysis
(See Fig. 3) — '

1

g - Material Passing 4 in. (Sand) | Character of
SHlon| 8= 9 - Material Re-
S3i€8]| 5 la®| ¢ ! | ] tained on 34 in.
MO ITH | 5 184 3 o, | % T -
Do NE m Pass'g ‘ Pasas‘g ]'Pa,ss’g % || 7 Day o

Slakl o lwalwe | 20 5 100 | Silt |Tensile] % Y3 %o
Bajad | 8 | W2 |30 | Mesh | Mesh || soft | Med. |Hard

102(2.51| 35/ 68| 55| 38 } 9 } 5 T%| - 201 ’ 19] 46| 45

o | . L

Figure 3
9.
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FAVORABLE QUALITIES
Good weight.
Low per cent of voids.
Within limits (60 to 80 percent passing 3% inch.) for road gravels.
Sand passes tensile strength (7 day).

UNFAVORABLE QUALITIES

Amount of soft material.
Per cent of silt,
USES

The best use for this gravel would be as road surfacing material,
It is recommended that the oversize be crushed and mixed in with the
gravel instead of being screened out and wasted. This would result
in a more durable surface. .

The objection to the use of this pit-run gravel in conecrete is the
amount of chalk rock and shale that it contains, Chalk rock and shale
have a tendency to spall when used in concrete. Any amount i3 ob-
jectionable but about 10 per cent is usually the allowable maximum,

The sand could be sereened out and used with good crushed stone,
This would result in passable concrete, according to the mix.

DIEFINITIONS

The following definitions apply to the terms used in all the analyses
in this report:

VY’eight per Cubic Foot.—Weight in pounds per cubic foot of the
sample.

Specific Gravity—Weicht of a unit volume of the sample divided by
the weight of an equal volume of water.

Voids—Percentage of pore space in sample.

Per cent passing 1% inch—=Screen with 14 ineh openings. Used to
determine adaptibility of sample for road gravel. 60 to 80 per cent
should pass through this screen to make a fair road gravel

Sand—Everything coarser than silt which passes a quarter inch
sereen.

Mesh—The number of openings to the linear inch ot the screen.

Per cent Silt—Percentage of fine material (below about 200 mesh)
in the sample.

Seven Day Tensile Test—The tensile strength of a mortar made
from the sand in a sample mixed to the ratio of one part (by weight)
of cement to three parts of sand., The mortar is cured one day in*moist
air and six days in water, The figure used is the tensile strength of
the mortar in pounds per scquare inch.

Character of the Material Retained on 14 inch Screen—The character
of the coarse material.

Soft—Crumbly rock suclh as shale, chalk, and some chert.

Medium Hard—TFairly tough rocks like limestone and some cherts.

Hard—Very resistant rocks such as granites, basalt, guartzite, etc.

A second large terrace lies less than a mile north of Volin on
the west side of the valley in the N. W. 14 of section 13. It is
roughly bounded by the north-south road on the west and the
Great Northern railroad tracks orn the east. Its length is about
1,200 feet and its average width about 600 feet. The depth of the
gravels at the eastern edge, which should be the maximum, is 15
feet. 'These figures would give a maximum of about 400,000 cubic
yvards.

The gravels in this terrace are covered with a silt which varies
in depth in different places. The maximum, however, did not ex-
ceed three feet in any of the places observed.

This deposit has never heen opened, but gravels were exposed
in a road cut and in the railroad cuts. The material exposed showed
that the deposit is made of poorly sorted materials varying from
coarse gravels, made of cobbles, down to fine sands and even silts.
At least one silt pocket was exposed in ome of the railroad cuts,
This material is of the same character as that of the first terrace
described and would have to bhe used in much the same manner,
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The third terrace lies a mile north and a half mile east of the
terrace just described on the east side of Turkey Creek Valley. Its
northern end is near the north 14 corner of section 12, and from this
point its long axis trends southeast. Its length is 1,000 to 1,200
feet and its width 500 feet. The maximum depth of gravels is gbout
10 feet. The total volume of the gravels would be in the neighbor-
hood of 400,000 cubic yards. The terrace has never been opened
but the exposures of gravel in the railroad cuts indicate that it is
about the same in character as that from the Volin pits. In the
small exposures the coarse material seemed to be less abundant than
in the terraces farther down stream, but that may he due to the
iocation of the cuts. The deposit is covered with a silt, but no ob-
servations were made on its thickness. Tt is certain that it is not of
great depth.

Gorset Gravel—While not as large as the terraces just described
this deposit is important hecause of the guality of its gravel and be-
cause of its location. It lies two miles north of Volin in the S. E. 14
of section 2 on the north side of a little valley which is tributary to
Turkey Creek. A pit was opened in it about twenty-five years ago
and has been operated off and on ever since. No figures are avail-
able but from the size of the pit is is estimated that about 10,000
cubic yvards of gravel have been removed.

A pit has been opened in a shoulder which protrudes from the
north side of the valley, but gravel is indicated in another shoulder
to the east and along the same side of the valley for at least 1,000
feet westward. In the latter place three feet of cover was drilled
which was so powdery that it was impossible to drill the hole deeper.
The dry condition of this cover when the surrounding subsoil was
wet indicates that it is underlaid with gravels which drain out the
water. It is difficult to get a very good estimate of the amount of
gravel in this deposit, because the bottom of the gravels has not
been reached in the pit, because the topography gives no information
as to its extent, and because of the nature of the cover.

The cover over a considerable part of the deposit is till (boulder
clay). As exposed in the pit, its thickness varies considerably. At
the back of the pit where the gravels are deepest the cover is less
than a foot thick, but at other places in the pit it reaches a maxi-
mum of 10 feet. The cover has not been a serious obstacle in the
operation of the pit thus far and could doubtless be handled with
ease if the pit were used for large scale operations.

The chief advantage of this deposit over the Volin terraces is
the uniformity of the materials throughout the deposit and the med-
ium size of the gravel. There is very little oversize and not much
variation in the size of the materials in the entire 15 feet exposed
in the pit. :

An analysis of an average sample taken from this pit showed
(Fig.. 4) :—
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s " g}i}' Material Passing 14 in. (Sand) Character of
oo sl o RS 3 - ) Material Re-
sgla=] 2 ja™| & ‘ ’ tained on 14 in.
MOISE| 5 1821 8 Yo, | _ % %

P AT /] Paéss; = Parsds’g Pass’gf % T Day ” i
e P E R I Rl A 5 100 Silt |Tensile|{ % % |l %
= RjmOL S S S aresh f Mesh | Mesh | | Soft | Med.|Hard
! { } [
93}2.71 45!! 58} 325 12 ! 10 ; 9 % 16 : 278 11‘ 28 61
i i !

Figure 4

FAVORABLE QUALITILS

High specific gravity.
Small per cent of soft material.
Coarse material.
Sand passes tensile strength (7 day)).

UNFAVORABLE QUALITIES
Larvge amount of silt.

USES

This is a good road surfacing material.

Pit run gravel may be used in concrete, using care with regard ta
the per cent of silt contained (should be washed if extensive amount
were to be used), also with regard to tlie per cent of soft material,
Mix by volume could be about one part cement to six parts pit run
gravel.

2. “White Sands.”—Terrace deposits of medium to coarse
sands with occasional streaks of fine gravels occur in the valleys of
Turkey Creek and its tributaries and in the nameless valley in which
Irene is located. These are characterized by their color, which
is a light gray to white. They all occur in the northeastern portion
of T. 95 N., R, 54 W. There is a large deposit in the valley of
Turkey Creek in the western part of section 3 and two smaller ones
in sections 10 and 12, but tlhie greatest amounts occur in the name-
less valley in which Irene is situated. Only two deposits were lo-
cated in this last valley in Yanklion County, but at least two more
good sized deposits are known just east of the county line in Clay
County, two mileg south of Irene.

Will Jonason Deposit.—The first mentioned deposit is gituated
largely on the Will Jomason farm. Ii forms a ridge about 500 feet
in length trending S. 50 E. and paralleling a swmall tributary of
Turkey Creek. The western end is near the W. {1 corner of section
3 and the eastern end terminates abruptly 500 feet away at the
junction of two litile valleys.

A pit was opened in the western end of the ridge just east of
the road in the hope of obtaining gravel for road use, but sand was
encountered instead and the pit abandoned. The material exposed
in the pit is medium grained, white to gray sand with streaks of fine
gravel running through it. The gravel streaks are more nunerous
and coarser toward the top with pebbles averaging %4 to 1% inch in
diameter.

A cover of 1% to 2 feet of silt was found over the entire de-
posit. This material is very easily stripped and not so thick tha
it would be a hindrance in working the deposit. The total volume
of materials is estimated at 5,500 cubic vards. ‘
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An average sample from the pit gave the following imalysis
(Fig. 5) — . _

o e Material Passing % in. (Sand) | Character of -~
R PR B =1 Material Re-
Sdle2]| 3 "R 2 i i ~ltained on 4 in.
oI5| w Qﬂj a0 & % | o :
DL |08 -] W Pa.ss =4 * Pass g | Pass’'g ! 7 Day
B2Ihot = |88 100 | Silt |Tensile % % % -

— ’\Iesh | Mesh | Mesh | Soft | Med.|Hard

83!2.5514414 97) 94} 86 32 5 3151 180 l 51 18] 31

Figure 5

1This sample may not truly represent the deposit, for the pit was
small and the walls had slumped, making it difficult to obtain a good

sample’
UNFAVORABLE QUALITIES

Too much soft material.

Sand too fine,

Low weight.

Did not pass mortar test.

USES )

From this sample it would seem that the deposit is too {fine for
concrete purposes. Could not be used as a plaster sand on account
of soft material.

Could bhe used to make a sand-clay road surface. :

Dutton Deposit.—The northern-most of the two small deposits in
Turkey Creek Valley is found uuder the gravels in the Heury Dutton
pit, N. E. corner section 10, T. 95 N., R. 54 W. Materials here are
very nearly like those described from the Jonason pit. They lie
under the gravels and therefore their size and eharacter could not be
determined very well. A four foot hole was drilled in them without
finding bottom and it is reported that ten feet have been penetrated.
This deposit at bhest can not be very large; perhaps 1,000 loads would
be a maximum volume. The sands would have to be worked with
the gravels which overlie them or the stripping would he excessive.
The deposit is very accessible and this might offset some of the dif-
ficulties in working it.

A sample from the top 4 feet of sand gave the following (Fig.

6):—

E " gﬁ Material Passing 14 in. (Sand) Character of .-
w i loml o g3 o Material Re-
S35 223 |27y =2 1 | ! tained on 4 in.
WO I5E | 5 g8l = o V. e
R NE2 m | Pass'g ![Passos’g ;Pass z | % | 7TDay .

S ok | o @] 1o 20 100 | Silt !Tensile| % | % | o
Ba|ad| ® 38 2 | Mash | Mesh | Soft | Med. |Hara

93'2 62 43 98 95{ T2 l 13 2 li 214 204 3 24 97

i
i

Figure 6

FAVORABLE QUALITIES
A clean sand (free from silt).
A hard sand (free from soft material),

UNFAVORABLE QUALITIES
A rather fine sand (not coarse).

USES
A good sand for use in concrete,
It is adaptable to plaster work because it is practically free from
soft material sueh as chalk roek or shale.



N. E. 14 of Sec. 14.—The other deposit in the valley of Turkey
Creek occurs high up on the bluff of the east side of the valley near
the N. E. corner of section 14, T. 95 N., R. 54 W. This is a small de-
posit Irom which sand is occasionally taken but which is to be no-
ticed chiefly as a slumped place in the hillside. This deposit is too
small for commercial exploitation, but might be used locally. Prob-
ably 500 loads could hbe collected bhut that would be an optimistic
maximum.

Bandburg Deposits.—The two sand deposits in the valley in
which Irene is situated are two miles south of that city, one on the
east bluff and one on the west bluff of the valley some 50 to 60 feet
above the valley bottom. A pit has been opened in the one on the
east side at the N. E. corner of section 13 which is known .as the
Sandburg pit. This is the smaller of the two deposits, containing
about 1,000 cubic yards.

The second deposit lies on the opposite bluff at abou: the same
elevation and is found in a series of three spurs lying just north of
the road in the 8. 'W. 14 of the 8. E. 1 of section 12. 'This is the
largest of the sand deposgits so far described and probably the largest
of any in the region. No pits were opened to get accurate informa-
tion on the depth of the sands but from the surface indications it
appears that about 30,000 cubic yards could be excavated. There
is little or no cover except a sod which has formed and which is
only a few inches thick, probably nowhere exceeding a foot.

The materials exposed in the Sandburg pit are the same as those
in the pits heretofore described. The deposit is primarily a coarse
white sand with streaks of fine gravel running through it. The
largest pebbles in the gravels do not exceed an inch and the average
gize is 14 inch or less.

The following is an analysis of an average sample from the
Sandburg pit. (Fig. 7):—
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Figuwre 7
FAVORABLE QUALITIES
A clean sand (free from silt).
A hard sand (free from soft materials).
UNFAVORABLE QUALITIES
Too fine.

This one sample did not pass tensile test (1 to 3 mortar)
USES
For use in concrete.
For use as plaster sand.
: {This sand would be of much
greater value if it had a higher
percentage of the coarser particles.)
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Deposits of the same sort of sand can he found on the east
bluffs of the valley in Clay Couniy for two miles south of Irene.
Their extent was mnot carefully studied but at a rough estimate
there should be from 30,000 to 60,000 cubic vards or possibly more.
If the sands of this valley were to be exploited on a large scale,
these in Clay County should be given careful consideration, for they
make g major portion of the total.

The white sands, while not in one large deposit, in the aggregate
would furnish sand enough for something more than a purely local
industry. The total of the estimates given would make 87,000 cubic
vards for Yankton County, and if thosge in Clay County be added the
total for the region should bhe not far from 150,000 cubic yards.

3. Upper Turkey Creck Valley.—There are no large deposits
of gravel in this region, but, because of the scarcity, the deposits
which oecur are much more important than they would be under
other conditions. The workable cdeposits of gravel lie in sections 2
and 10 of T, 95 N., R. 4 W., about two miles southwest of Irene,
and in section 27 T. 96 N., 54 W. two and a half miles northwest
of Irene. These are all composed of medium to fine gravels and
considerable sand but there is no such uniformity in their char-
acter asg there is in the whife sands.

Middle of Sceltion 10,—The southern-most deposit is found in a
tributary of Turkey Creek near the ceunter of section 10, T. 95 N,
R. 54 W. The gravel occurs on the north side of a little valley
and stands out as a slight shoulder. North of the shoulder about
-500 feet there is a dome-like hill which also containg gravels. The
two physiographic features are so close together that it really com-
prises a continuous deposit of gravel.

A pit has been opened in the southern end hut abandoned. It
had sinmped =o that it was Impossible to get muclh of an idea of”
the composition. In generval, it runs to fine gravels and sands. A
sample which was as near average as could be obtained gave the fol-
lowing (Fig. §8):—
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Figure 8

FAVORABLE QUALITIES
Sand passes tensile test (1 to 3 mortar),
UNFAVORABLE QUALITILES
Large per cent of soft material.
Percent of siit.
USES

For use as road surfacing material, the material is too fine to stand
up well., The treatment here might bhe to add enough clay to make a
good sand-clay type of surface.

The sand could be screened out and used with good crushed stone
as a concrete material.

The per cent of silt would havelto he carefully watched.



The deposit should yield about 18,000 cubic yards which, while
not a great volume, would be valuable because of its location and
the scarcity of gravels in the vieinity. It has so little cover that
the gravel is thrown out by the plow and in goplier holes on the
slopes. Three feet will probably be the maximum stripping reguired.

Dutton Deposits.—The next deposit iz a half to three guarters
of a mile to the north of the one just described aud consists of
six or seven little shoulders high up on the bluffs of Turkey Creek
Valley and a tributary of that valley which enters in from the west.
These shoulders vary in size but average about 100 feet long, 50 to~
75 feet in width and 15 25 feet in height. The shoulders are located
in the N. E, % of section 10 and the S. E. 1 of section 3, most of
them being in the first section. Omnly one shoulder has been opened,
the pit being on the Henry Dutton farm in the N. E. corner of section
10. A fifteen foot face here shows rather poorly sorted sands and
medium grained gravels. At the top there iz a three foot layer of
cobbles ranging up to 6 incles in diameter; below that sands and
medinum gravels in beds less than a foot thick and with occasional
cobbles scattered through- it; and below this comes ihe white sand
described above (p. 13).

The maximum volume for all these together is estimated at
32,000 cubic yards. This figure is probably more than c¢ould
actually be counted on in operating these deposits, as it would mean
getting all the gravel in the deposits.

There is no cover ihat would have to he stripped except possibly
at the back of the deposits where clay may have washed over the-
gravels. This, however, would hardly be a feature that would hinder
to any degree thie exploitation of the gravels.

A sample from the Dutton pit gave the following (Fig. 9):—
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Figure 9

FAVORABLE QUALITIES

Fair weight.

FFair amount retained on 14 in. 1nesh.

Well graded sand.

I.ow amount of soft material.

‘ UNFAVORABLE QUATLITIES

Rather high silt content for use in concrete.

USES

By installing a small portable crusher at this pit to crush the over-
size, an excellent road material would result,

This material could be used in malking concerete because of fairly
low amount of soft material. The amount of silt should be watched,
however. For pit run, the following mix (hby volume) is sugegested; one
part cement to 43} parts pit run.

16



Dolrup Deposit.—A little less than a mile northeast of the Dutton
pit there is a deposit which has been opened on the Chrig Dolrup
farm. It lies in a little valley less than a quarter of a mile from the
valley of Turkey Creek, near the center of section 2, T. 95 N., R.
54 W. The deposit lies under a small rounded knoll whose top is
very nearly the same elevation as the top of the valley walls.

A pit has been opened in it and a great deal removed, but it is
estimated that the deposit conld be worked for 100 feet east of the
present (1%24) face of the pit. It would be safe to esgtimate that
between 6,000 and 7,000 cuwbic.vards of material could still be ex-
cavated.

The materials consist of sands and gravels which are pretty well
-geparated, so that it has heen possible to execavate them separately
without screening. The sands ocecupy the lower and western part
of the deposit and are medium to fine grained with a few small
streaks and patches of pebbles scattered through it. It is composed
chiefly of quartz but some portions have a considerable amount of
chalk, This chalk however does not exceed 5 or 10 per cent and
would not be injurious for most uses. A sample of the sand gave
the following analysis (¥Fig. 10):—-
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Figure 10

FAVORABLIE QUALITIES
Well graded sand.
Tairly low per cent of silt,
Passes tensile test (1 to 3 mortar)

UNFAVORABLE QUALITIES
Large per cent of soft material (challk rock and shale).
UBES

Counld be used in conerete if sand was screened and mixed with a
good coarse z-‘xg‘g;‘regate.

The sand has heen pretiy largely used and there is not enough
left for commercial exploitation hut there is still sufficient for local
use.

Gravels make up the main part of the deposit. As exposed in
the pit they are quite uniform in size and composition over the
entire face. On top there is a streak of sand which varies from
0 to 3 or 4 feet in thickness. Under this comes a one to four foot
layer of coarse gravel and cobhbles. The rest of the 20 feet exposed
was composed of medium gravels with considerable sand mixed in.

An average sample of this gravel gave the {following (Fig.
11— : '
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Figure 11

FAVORABLE QUALITIES
Has @« fairly well graded sand—passes tensile test.

UNFAVORABLE QUALITIES
Large per cent of chalk rock and shale.
Large silt contest for use in concrete.
Low weight,
USES

As a road material it would have a tendency to dust and ravel
because of large amount of soft material. Could be improved by crush-
ing oversize, (in case oversize runs mostly hagrd material,) otherwise
might be treated somewhat similar as sand-clay road.

SBec. 27 T. 96 N., R. 54 W.—A small isolated terrace occurs near
the center of section 27, T. 96 N., R. 54 W. This occurs as a small
terrace on the east side of the valley of Turkey Creelk ahout 15 feet
above the hottom of the valley. The total volume of the deposit
was between 6,000 and 8,000 cubic yards but about two thirds of
of this has been removed.

The pit had been abandoned (1924) and had tallen in, but
from the few exposures and character of the slumped material it was
ascertained that the material was predominantly fine gravel, the
maximum size of the pebbles being 14 to 14 inch with the average
size of about one-eighth of an ineh. Patches of cobbles and small
boulders are scattered through the deposit but are so well segregated
that little or no screening was necessary to remove them. These
patches make 5 to 10 per cent of the deposit. This material is a
little too fine for road material but could be made to serve if needed.
It is better sized for concrete work.

Small Unusalle Deposits.—Gravels show at several places along
Turkey Creek just abhove the chalk outcrops but the deposits are not
suificiently large to be considered. Such gravels show in T. 9% N,
R. 54 W. On the east bluff of Turkey Creek Valley in the N. H. 1
of section 14, and on the road ascending the Bbluff at the 8. 14 corner
of the same section and also along the road at the 8. E. corner of
the section. They were also noted near the S. 14 corner of seaction
13. Some of these showings seem to indicate ahundant gravels on
first sight but more careful observation showed that they were only
small patches on the hillside.

4. Kame Deposits:—

Peier Jonason Deposits.—There is just one kame field on Turkey
Ridge and that is not far fromm the gravels last described. It lies in
the 8. E. % of seection 33 T. 96 N., R. 54 W., three miles due west
of Irene, on the Peter Jonason Farm. The deposit consite of two
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rows of little kames in a rough north-south alignment lying on the
south side of a broad valley tributary to Turkey Creek. There are
at least ten little kames in the group but only three of them are
large enough to be worth consideration from a commercial stand-
point. One of these has been opened. It is a low, rounded hill
about 100 by 150 feet in width and 8 or 10 feet high. The bottom
of the gravels in this hill has not been reached but it is probabla
that they will not extend much beyond 10 feet or 15 feet. This hill
gshould furnish between 2,800 and 3,000 cubic vards of material.

feet east of the first kame and trends in a northwest-southeasterly
direction. 'This ridge is about 400 feet long by 50 feet high and
stands about 8 feet high. The volume of this hill is =s:timated at
about 3,000 cubic yards.

The only other hill apparently worth opening is a few hindred
feet due north of the one with the pit in it. A fence line runs
across the top of it. It is a dome-shaped hill about two-thirds the
size of the one which contains the pit and therefore could be counted
on for about 2,600 cubic yards of gravel.

In none of these kames is there more cover than a sod or a few
inches of silt, so that they require wery little stripping.

The material exposed in the pit will give a good idea of what
may be expected from all the kames in this field. It is not well
sorted nor very uniform through the pit but consists of coarse and
fine gravels mixed. A few boulders are scattered over the surface
of the kame bui none were found in the pit. The average size of
the coarser gravels is two inches and from this size the materials
grade down to sands. There are also a few streaks of silt exposed.

The average sample from this pit yielded the following tests
(Fig. 12) :—
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Figure 12

UNFAVORABLE QUALITIES
Fairly large amount of soft material.
Sand did not pass 7 day mortar test.
USES

Can be used for road surfacing material. It would help the sizing
and make a better road to crush and use oversize rather than screen
them out, The sample as obtained has too much =zand in proportion to
the coarser material.
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3. Esker Gravels.—Strings of boulders and ridges of very
coarse gravel and boulders occur in the valleys of both forks of
Turkey Creek in T. 96 N., R. 54 W, and in the nameless valley at
the eastern edge of this township, The materials in these deposits ars
too coarse to he used hy the ordinary methods but they will be described
here in order that they may be available if it is found possible to
crush them prefitably.. At many places in these valleys sinall eskers
and boulder strings occur but there are only four that are large
enough to he worthy of consideration. Three of the four are in the
main valley of Turkey Creek. For conveuience these may be called
the north esker, middle esker and south esker. The fourth lies in
the vallevy at the eastern edege of the township about two miles
north of Iremne. ]

The Norith FEsker.—This esker occurs in the bhottom of the wval-
ley within a few feet of the channel of the stream three quariers
of a mile west of the village of Center Point in the N. W. 24 of
section 5. Its northern end lies about 1,000 feet east of the north-
west corner of the section. From this point it trends southwest for
a distance of ahout 1,400 feet. It rises as a sharp ridge 10 to 15
feet in height. About 1,000 feet from the northiern end there is a
gsag 50 to 100 feet long, which cuts the esker in two parts, the
northern part being the longer (1,000 feet) while the southern part is
only about 300 feet in length.

The materials in this esker are typiecal of this form of deposii,
being made chiefly of coarse gravels and cobbles with some finer
streaks mixed in. A little sand was also exposed in one of the road
cuts. All material exposed iz much oxidized and therefore very red
in color, due to the iron contained. This, however, is un defriment
to its use as road gravel. It is too coarse to use profitably =ven
with screening but might be crushed tec usable size. If such pre-
paration were possible, the esker should be mad: 1o yi=ld alout
33,000 cubic yards of material. Abhout 25,000 cuabiz yards of ihis
would come from the northern section and 8,000 from the southern.

Middle FHsker.—This iz a rather large deposit which lies along
the west bank of the creek, running south from the N. 14 corner of
section 16, two miles south and half mile east of the village of Cen-
ter Point. It forms a ridge 1,000 feet long, its east side sioping
very abruptly to the stream of Turkey Creek, while its west side
slopes gently away into the west gide of the wvalley. It rises some
20 feet above the stream at its highest point.

The materials have heen exposed In a fifteen foot face, partly
by the action of the stream and partly by a pit which was dug, ap-
parently, in search of gravel. This exposure shows that the major
part of the deposit is made of extremely coarse materials. Boulders
one to two feet in diameter form 50 to 70 per cent of the deposit.
There are, however, pockets of gravel and also sand mixed in with
the boulders and it was one of these pockets that led toc prospecting
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the esker for gravel. None of the pockets exposed, however, were
over b or 6 feet deep and so could not be depended on as a source
of gravels. There were also a few small patches of silt. The hole
was very much oxidized so that the prevailing ceclor was red or dark.
brown. So much iron was present that it cemented the finer gravels
and sands in places,

The volume of this deposit is estimated at from 18,000 to 20,-
000 cubic yards. The great preponderance of boulders, however,
will prevent its exploitation unless it can be crushed and sized proi-
itably.

The South Esker——This esker lies on thie east side of the Tur-
key Creelk, just below the junction of the east and west forks of that
stream, at the western edge of the S. E, 14 of sgection 22, two and a
half miles east and two miles north of Irene. It is a prominent
ridge, rising some 20 feet above the stream, which is composed of
two parts separated from each other by ahout 400 feet. The south-
ern section is 250 feef long and the northern 500 feet.

This esker has not heen opened except where the voad cuts
through it, at which place there is a large deposit of silt. The
boulders strewn over the surface and the gravel thrown up in badger
lioles show that most of the esker is composed of the typical coarse
material A poor sorting of materials may be expected so that
crushing and screening would have to be resorted to in order to
use it.

The total volume of this esker is estimated at 15,000 cubic
yvards.

Irene Hsker—Only the extreme northern tip of this esker is in
Yankton County but it wil be described here hecause it lies just
east of the county line in Tnrner County and because it belongs
with the Yankton County eskers by reason of its origin and proxi-
mity, The southern end is a mile and a half due norih of Irene,
about 300 tfeet east of the W. 34 corner of section 30, T. 96 N., R.
53 W. From this point it follows the nameless valley in which
Irene is gzituated due north, except for winding back and forth
acrosg the valley for a mile and three guarters, ending in the 8. E.
14 of section 13, T. 96 N.,, R. 54 W,

The esker is not one confinuous ridge bhut is made of =zeven
elongate mounds lying end to end. They rise conspicuously cut of
ithe valley floor to heights varying from 8 to 30 feet. There are
two Iarge mounds, one at the southern end and one near the
northern. They are about 400 feet long and frrm 25 to 30 feet
in height. The other mounds are all smaller, vizing onlv five to
eight feet.

This esker contains the characteristic coarse materials and
could not hbe used for gravels without considerable preparation,
either screening or crushing or both. It was opened only in a road
cut near the N. W, corner of section 19. About a five foot face was
exposed, which showed that about 30 per cent of the material there
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was made up of boulders up to a foot and a half in diameter, the
average running six to eight inches, 40 per cent of gravel with
pebbles averaging one inch in diameters, and 30 per cent coarse to
medium sand. This material was poorly sorted, tliough there were
some pockets of sand which had been worked a little for road
material. A redeeming feature, however, is the resistance of the
rocks making up a large portion of the cobbles and boulders. A
large percentage of them is quartzite, while there is a generous
amcount of schist, guneiss, and granites and Ilimestone. All of these,
with the exception of some of the granites which are much weather-
ed, will make excellent recad material if crushed.

The total wvolume of the esker is about 30,000 ecubic yards.
Some 8,000 cubic yards are contained in eaclh of the large mounds,
while the total veolume of the five smaller mounds is about 14,000
cubie yards. Distributed over such a length of territory as it is,
and considering the amount of preparation necessary bhefore the
materials could be used, this does not offer as promising a deposit
as many others in the county.

G. A Stray Sand Deposit.—On the west wall of the Iittle
tributary to Clay Creek near the 5. 14 corner of section 36, T. 96
N. R. 55 W. a bank of well sorted, medium grained sand is exposed.
It is white to gray with reddishh portions, especially near the top.
The exposed face varied from 5 to 15 feet in height but no estimate
of tlie volume of the deposit can be given hecause the sand was
overlaid by till (boulder clay) and there was no hint of its extent
in the topograplhy. The face can he followed along the road for
two or three huudred feet and oufcrops for about 500 feet north of
the road. '

This is a very good sand but cannot be recommended for large
operationg because of the uncertainty of its volume and bhecause ¢f
the thickness of the till cover. However, it could be used to advan-
tage loeally for smaller operatious,

MUD CREEK VALLEY DEPOSITS

Mud Creek flows parallel to the James River a .ew miles east
of it ang enters that stream near the middle ¢f the county in section
17, T. 95 N, R. 55 W. At the southern end of the valley gravel
terraces cccur which are sufficiently large to he worthy of attention.
A field of small kames containing inferior gravels and lying just
north of the terraces should he added to the list of deposits in this
valley.

1. Tevraces.—South of the Corn Belt Highway (the north line
of T. 95 N., R. 55 W.}) Mud Creelk has incised ifself in a gharp Ilittle
valley and in the process has left gravel-capped shoulders projecting
from the bhluffs. The tops of tlhese shonlders are about 25 feet
above the hottom of the valley floor but gravels occur only in the
upper few feet. The lower part of the terraces is made of till
{boulder clay). The depth of the gravel caps varies from about
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three feet to ten or fifteen, the deeper deposits being near the mouth
of the wvalley.

Brickson Deposit,—With the exception of one a mile south of
the Corn Belt Highway and one or two near the mouth of the
valley, these terraces do not contain enough gravel to bhe worthy of
consideration for commercial exploitation. The first mentioned
deposit lies in the fork where a small tributary joins Mud Creek in
the 8. B. 14, o0f section 5, T. 95 N.,, R. 556 W. A pit has bheen
opened in its southern end which is known as the Erickson pit.

The terrace lies on the west side of Mud Creek Valley extending
north for about 1,000 feet from the section line road. For the first
500 feet it occupies the entire space between the wvalley of Mud
Creek and that of the tributary stream mentioned above. At tihe
pit 9 feet of gravel is exposed. At a conservative estimate this
terrace should contain 20,000 cubiec yards of material.

In the pit the gravels are covered by a foot of silt. Further
north, however, this cover increases in depth to three feet. This
cover would not prove a serious obstacle to operating the gravels,
since it is a light clay and not very thick.

The gravels are fairly well sorted, medium grained, with not
more than a half of one per cent oversize. These materials are
tairly well sorted into separate beds of sand and gravel but the
beds are too thin to allow working them separately. The sand
beds do not exceed two or three feet at most and the gravels run

about the same.
An average sample from this pit showed the following (Fig.

13):—
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Figure 13

FAVORABLE QUALITIIES

Good weight.

Small amount of soft material.

vood percentage of material retained on % in. mesh.

UNFAVORABLE QUALITIES
In the sand—not enough material passing 20 mesh.
USES
A good road material. Oversize could be economically crushed and
mixed in.

As a conerete material the sand does not contain enough fine parti-
cles, that is, material between 20 and 50 mesh., Perhaps other sand
deposits in the terrace run finer, so that a good aggregate could be
had by proper manipulation. There is very little soft material, which is
a very favorable condition for use in concrete.

Mouth of Mud Creek.—There is a group of terraces at the mouth
of the valley and in the James Valley near hy which contains large
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amounts of gravel. One is located about a ‘half mile from the
mouth on the north bluff of the wvalley in the N. E. 14 of section
17, T, 95-b5, and a second across from it on the south bluffs which
can be traced down to the mouth of the valley and into the James
Valley. These have not been opened, so there is little chance of
telling much about the quality or amount of gravels in them. A
continuation of these terraces in the James Valley, a quarter of
a mile north of the mouth of Mud Creek, showed 15 feet of gravel.
Assuming ‘that this represents about the thickness of the gravels in
these terraces, there should be fromm 100,000 to 200,000 cubic vards
in- the two terraces.

The character of these gravels is similar to that of the M. T.
Johnson pits a quarter of a mile north, as near as can be judged
from the small amount exposed in gullies., If so the deposits would
he composed of fine gravels and sands with some coarser streaks,
the oversize not exceeding 5 per cent. Because of the volume and
the character of the gravels this deposit can be recommended as a
possibility for exploitation for road projects or similar uses.

2. ¥Kames.—An area containing numerous small gravel and
sand deposits lies on the west side of Mud Creek Valley in the
southwest corner of T. 96 N., R. 55 W. It is impossible to draw
the exact limits of this field with the present information, but most
of it lies in the 8. W. 14 of section 30 and portions of the northern
half of section 31. The most conspicuous feature of the field is
a S. W. trending ridge about 1,000 feet long, which lies on the A. H.
Hotter farm near the S. W. 14 of section 30. This ridge is divided
into three parts of about equal size hy two sags, which make it look
like three short ridges. Xach of these portions stands up sharply
from its surroundings to a height of about fifteen {feet.

This ridge has never been opened and the only informnation as
to the character of the materials came from two shallow test holes
made with a four foot post hole digger; one at the northern end
and one at the southern end of the ridge. At the northern end
three feet of a silt containing scattered pebbles overlaid a brown
sand which was at least a foot in thickness. Farther south, on the
ridge, however, water worn pebbles and cobbles were scattered over
the surface, showing that ihe cover of silt was either lacking or
gquite thin. From the little information thus gained it may be
assumed that the material is finer than is usually found in esker-
like ridges of this type and is probably guite poorly sorted.

The total volumme of this ridge cannot exceed 15,000 cubic
yards of material. The fineness of much of that exposed and its
uneven distribution mmake it certain that it would be impossible to
excavate any such amount of material suitable, whether for road
purposes or concrete work.

The gravels in the rest of the field are contained in little dome-
iike hills 50 to 100 feet across and 4 to 8 feet high and in low
ridges of about the same height 100 to 150 feet long. Several of
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these were tested with a post hole digger and some were found
to be made of till (boulder clay), but most of them contained
gravels and sands. One of them lyving just north of the road three-
tenths of a mile west of the 8. E. corner of section 30 has heen
opened and is known as the Nuni pit. This pit shows a depth of
six feet of coarse, poorly sorted materials, About half of it is
coarse gravel with pebbles over two inches in diameter. The
maximum size of pebbles in the over-size is eight inches. The other
half is composed of medium to fine gravels, some sand and con-
siderable clay.

It is not probable that more than 3,000 cubic yards could be
excavated from all the kames in the field. The small volume and
the character of the materials do not make them very promising
for large scale exploitation. If their volume Dbe added ito that of
the esker ridge just described, sufficient volume could be obtained
to make it worth while but the character of the materials is such
as to make their value quite doubtful. If the field should be consid-
ered, careful prospecting should be done hefore excavation is bhegun.

JAMES VALLEY DEPOSITS

About twenty-three miles of the James River Valley lies in
Yankton County. Though this valley might seem a logical place
to find gravels they are surprisingly scarce. There are a few large
deposits but these are separated by long stretches in which gravels
are found only in small patches or as little showings scattered over
the bluffs. Thege deposits have heen divided into four groups:—
(1) the terrace gravels, which form perhaps the most important
type: €2) the deposits of sand and gravels at Johnsten's DBridge;
(3) Johnston’s esker; and (4) miscellaneous deposits, which in-
clude some gravel pockets and stray sand deposit. For convenience
in location, these features, with the exception of the pocket gravels,
will be described in order, starting from the northern end of the
valley.

1. The Tervace Gravels:— ,

T 96 N., R. 57 W.—Gravel terraces are to he tound on the east
hluff of the valley in the township, in sections 10, 11 and 12. The
first one worthy of note occurs just east of the school housge in the
N. W. 14 of section 10 and is a little shoulder one or two hundred
teet long. To the east of it in the N. W. 14 of the same section
occeurs another at the same elevation. This is about 1,000 feet long
and one to two hundred feet in width. East of this last near the
E. 14 corner of section 11 occurg another small terrace not over
400 feet each way. A church is located on top of this terrace at
the junction of the bluif road and a road leading northward. A
little gravel spot on top of an isolated hill bhetween the James Val-
ley and a tributary valley near the center of section 11, and an ex-
tensive terrace in which the Hauck pit has heen opened in the S. W.
14 of section 12 complete the list. These terraces are all about
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the same level and are found about 60 feet above the floor of the
James Valley.

Though they appear rather extensive as mapped, they are small
deposits, for in none of them is the gravel more than a few feet
deeD.

The few exposures in gullies and road cuts indicate that the
character of the gravels in the smaller terraces is much like that
of the gravels in the Hauck pit described below.

Hauck Deposits.—This terrace contains the largest amount of
gravel in this township. It lies in the S. W. 14 of section 12, on
the east side of the James Valley, 70 feet above the valley floor.
The terrace is 1,200 feet long and averages 100 feet in width., The
gravels covering the terrace average 5 feet in depth. The total
volume of gravels in this deposit, therefore, would be about 22,000
cubic yards. The cover is very thin, reaching not more than 2 or
3 feet as a maximum. '

Two pits have been opened about the middie of the terrace and
are known as the Hauck pits. Both these pits showed medium to
fine gravels, quite uniform in all parts of the pits. The oversize
did not exceed two per cent. An average sample gave the following
analysis (Fig. 14):—
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Figure 14

) UNFAVORABLE QUALITIES

Lots of shale in sand (lield on 10 mesh, passing ¥ in.)

Soft material,

Did not pass mortar test.

USES

The best use for this material would be for road surfacing purposes.
Because of the large percent of sand and soft material, the treatment
here might be the same as for a sand-clay road.

T. 96 N., R. 56 W.—There are no gravel terraces on the west
biuff of the James Valley in this township. Occasional little
patches of gravel may be found on the hillsides and in one or two
instances small pits have been opened in them. These pits, however,
proved to be only tiny pockets and were abandoned. The only
material which might prove of interest is a sand deposit in a little
tributary valley in section 30. In the bottom of this valley there is
a deposit of sands which might be worked to advantage for some
purposes. The channel of the stream has cut into this deposit so
that it stands as terraces not over 100 feet wide on both sides of
the stream channel 8 to 10 feet above its boftom. This deposit can
be traced for-about 2,500 feet fromm the miouth of the valley.
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It is composed primarily of medium to fine white sand, with
spots and streaks of gravel. The gravel makes only 10 to 20 per
cent of the deposit.

Near the stream channel there is very little cover bhut this
increases toward the sides of the wvalley, due to wash from the
binffs. An average of two to four feet mnight bhe expected.

The character of the bottom of the sand deposit being unknown,
it is not possible to make more than a very rough estimate of the
volume. It is thought, however, that 60,000 cubic yards would
be all that the most optimistic could expect.

The Jamesville Ridge.—This is the largest single deposit on
the east bluffs in this township and is located in the S. W. 14 of
section 28, just east of the site of the Jamesville colony.

The gravel lies on a ridge whose top is 60 feet above the bottom
of the valley. The ridge is broken by two smaill valleys which
divide it into three parts, the west end being a small portion
about 200 feet long, the middle section 800 feet, and the western
section 200 feet in lengthh. The average width of the ridge is
about 50 feet. The depth of the gravels varies from a very few
feet to 8 or 10 feet, with an average of abouf 6 feet. The total
*volume of gravels that might be expected from this deposit is
about 13,000 cubic yards. It is very accessible, however, as the
Bluff Road runs at the base of the ridge and little or no stripping
would bhe necessary.

A pit was opened in the little section at the extremme western
end of the ridge, probably for use in making the buildings for the
colony, but it has fallen in and gives a poor idea of the character
of the material. The following analysis (Fig. 15) was made on a
sample taken from this pit and while it is not certain that this
represents an average of the deposit, the analysis gives a pretty
fair idea of the sort of material to be expected.
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Figure 15

I‘AVORABLE QUALITIES ¢
Low per cent of silt.
Fairly low per cent of chalk rock.

TUNFAVORABLE QUALITIES
Too fine to make a good road gravel.
As a sand, too much material held on 10 mesh and pass ¥ in.
But did not pass mortar test.

USES
Its best use would be for road surfacing. RBecause of large percent-
age of sand this material would probably be best handled in. the same
manner as for a sand-clay road. 97



Nelson and Peterson Deposits.—East of the Jamesville Ridge,
in sections 28 and 27, some small shoulders containing some gravel
may be found at about the saine height above the bottom of the
valley. They are all small, however, the largest having a volume of
from 200 to 700 cubic yards each. The largest and most abundant
of these deposits occurs in and about the mouth of a small tributary
which flows along the western side of section 26. There are about
six fair sized shoulders of gravel here. Two of them have heen
opened, one at the mouth, on the Nels Nelson farm in the N. E.
corner of section 34, and another, known as the Peterson pit, a niile
north near the N. W. corner of section 26.

The materials exposed in the Nelson pit were medium to fine
gravels, which should make very good road material. The Peterson
pit, however, was opened for road graveling bhbut proved to he too
fine and was abandoned. There should be a considerable amount
of materials for road or other purposesg in these shoulders but they
should he carefully tested hefore starting any large scale operations
on them. The volume of the entire lot would not be great, however,
perhaps 1,500 to 3,000 cubic yards is all that might be expected.

=3

7. 95 N., BE. 56 W.—O0Only three miles of the James Valley lies
in this township. Grave] terraces occur on hoth sides of the valley
near the north line of the township and some pockets of gravel
occur a mile to the south on the east bluffs. While none of tliese are
large deposits, there is 1wmore gravel in the short portion of the
valley in this township than in the entire length of the two
townships farther wnorth.

Sigel Gravel Deposits.—These ocecur in a large terrace on the
west bluff of the valley near the east % corner of section 3 and in
two or more little terraces southeast of the large one in the 8. W.
14 of section 2. These terraces lie about 60 feet above the floor
of the James Valley., The first one mentioned is 550 feet long
and varies from 400 to 200 feet in width in the wider parts.
A pit opened in the southern end of this terrace exposes 10 feet of
gravel without reaching the underlying clay. That, however, is
about the average depth of the gravels. The other tarraces are
much smaller but might make a supplement to the large one, heing
not over two hundred feet across.

The large terrace should yield about 40,000 cubic yards of
material, The smaller oneg might yield 1,000 cubie yards apiece.

The material exposed in the pit showed quite clean, fine gravel,
fairly uniform from top to bottom of the pit. There is a little zoue
of coarser gravel near the top but very little oversize in any part -
of the depogit. An average sample from the pit gave the following
analysis (Fig. 16):— ' ‘
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Figure 16

UNFAVORABLE QUALITIES
Amount of soft material.
Too much sand for.road gravel.
Sand has too much material retained on 10 mesh and pass 14 in.

© USES
As road surfacing material. Add clay and treat as sand-clay road.
The cover varies from 1 to 2 feet and is a silt which can be easily
removed. The thin cover, the amount of gravel and the uniformity of
the materials should malie this a profitable deposit to exploit.

Terrace on Hast Bluff. —This deposit is located in the N, W. 34
of section 1. The largest part of it ocecurs in a terrace ahout the
same height above the valley floor as the Sigel terraces. A small
tributary valley lies behind the terrace, making it stand out as
more or less of a ridge. On the west side of this little valley thsere
are shoulders of gravel. Two little shoulders north of the bhig
ridge belohg to this deposit.

The big terrace is about a guarter of a mile long and 150 to
200 feet wide. Its coat of gravel, however, is not very thick, prob-
ably not averaging over 5 feet. Even with as thin a coat it would
be possible to strip off 20,000 to 25,000 cubic yards of material
if it were all taken. The gravels on the small terraces are deeper
and could probably he worked more easily. They could hardly be
expected to furnish more than 5,000 cubic yards, however.

As no pits were opened, an idea of the character of the materials
must be gained from shallow borings and the material on the surface.
These indicate that it is made primarily of medium gravels with
patches of coarser materials here and there. The coarse materials
ranged up to small boulders but apparently made a small proportion
of the deposit.

T. 95 N., B. 55 W.—The portion of the valley in the township
includes a five mile section north from the Johnson bridge. In
this strip are located the largest deposits in the James Valley.
These deposits are all terrace gravels and may he found on both
sides of the valley. The largest single deposit occurs as a terrace on
the west side of the valley in the western half of section 27.

Small shoulders occur near the Meridian Highway, some of
which have been used for road work; large amounts occur about
the mouth of Mud Creek, and a big terrace occurs gouthwest of
these last.

Small Shoulders —These shoulders occur on the east bluffg of
the valley in section 7 and on the west side in section 18. On the
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east Dbluff there are at least two little shoulders about 100 feet
long by 50 feet wide and 10 feet high in the N. W. 14 of section 7.
One of these nearest the road has been opened and exposes fresh
gravels of medium size pebbles. There is little sorting into separate
beds of sand and gravel, these materials being quite uniformly mixed.
A sample from this pit showed (Fig. 17):—
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Figure 17

FAVORABLE QUALITIES
BFair weight. y
Low amount of soft material.

UNFAVORABLE QUALITIES
In sand, too much material retained on 20 mesh and passing 14 in.
USKES

This is a good road gravel.

To use this pit run for concrete purposes, the sand runs too coarse.
However, the sand in the pit probably varies in this respect and by
manipulation a fair result may be obtained., If pit run material were
to be used a mix of one part cement to 4.75 parts pit (by wvolume)
should result in a fair concrete.

The two deposits together could not furnish over 2,000 cubic
yards.' Therefore this deposit, while useful for road work or con-
crete, cannot be profitably exploited for wmore than loeal operations
such as road repair work or small concrete structures,

On the west Dbluff there is a series of shoulders which are
somewhat larger than those just described. A pit was opened in
one near the N. W. corner of the N. W. 14 of section 18 known as
the Schram pit. The gravels have been nearly exhausted from this
shoulder leaving a hole about 125x100x30 feet, or about 14,000
cubie wyards of material. There are three other shoulders which
might be worked between the pit and the Meridian Highway but
they are small and could hardly be expected to contain over 1,000
cubhic yards apiece.

The materials exposed in the Schram pit consgisted of fine Lo
medium gravels. There was a little oversize bhut not more than one
or two per cent of the deposit. An average sample from this pit
showed (Fig. 18):—
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FAVORABLE QUALITIES
Fair weight.
Low per cent of voids.
Sand passes 1 to 3 mortar tensile test.

UNFAVORABLE QUALITIES
Too much material passing 1% in. screen to make ideal material.
In sand, too much material retained on 10 mesh and pass 3 in,

USES

As an ideal road material, grading runs too fine. More material
around % in. and !4 in. would help a great deal. Low percentage of
soft material is a good point in its favor.

For use in conecrete, both the amount of silt and amount of soft
material wceould have to be watched., If these factors were within the
limits, a good conecrete could be obtained with a one to four mix (by
volume) pit run.

On the whole these gravel shoulders do not offer a very encour-
aging field for prospecting. Their character is good but there is too
small an amount of them. For such purposes as road repair or
maintenance they will serve very well, as they are located near the
highway and contain snfficient material for such purposes for
sonie time,

Near the Mouth of Mud Creek.—For a stretch of a mile and
a half along the east bluff of Mud Creek remnants of gravel terraces
occur. The northern-most, large enough amount to be noted, occurred
at the N. 3% corner of section 17, nearly a mile north of the mouth
of Mud Creek. This shoulder is about 100 feet long and 30 feet
wide and stands about 60 feet above the floor of the James Valley.
About 500 feet east of this occurs a larger terrace which is some
200 feet long and 50 feet wide. Near the center of the section a
fairly large terrace occurs, from which flows a bhig spring and south
of this point the gravels are nearly continuous to the mouth of Mud
Creek. The continuity of this last section, however, is broken by
stream valleys into three distinet parts, the one with the spring,
the next one east with the M. T. Johuson pit, and the third one, the
largest part of the terrace, at the north of Mud Creek. The first
two parts are but a few hundred feet long but the third has a
length of at least 1,000 feet.

A terrace at the mouth of Mud Creek on the south side has
heen described with the deposits of Mud Creek. (See p. 23.)

About a half a mile south of the mouth of the creek in the
northern part of the 8. W. 34 of section 21, occurs a terrace at the
same height above the valley floor as those just described. It is
smaller than some of them, heing ahout 500 feet in length by 200
feet wide.

The volume of gravels which may be expected f{rom these
terraces may be tabulated thus:—

Northern-most shoulder ............. ... ..... 800 cubic yards
Shoulder 500 feet south .................... 2,500 cubic yards
Large terrace from spring to mouth of Mud Creek 40,000 plus yards
SchoolhoUBe LErTACE . v i v ittt ittt e et e ee e ns 35,000 <cubic yards

“Total ....... e e e e e e 78,300 cubic vards



If to this figure is added the volume of the gravels described
in Mud Creek Valley near its mouth, the total would amount to
something over 200,000 cubic yards.

M. T. Johnson Pit.—There is but one pit opened in all these
terraces and this is about 1,000 feet north of the mouth of Mud
Creek Valley on thie M. T. Johnson farm. The materials of this pit
probably represent about the average character of all the gravels
in this vicinity. Ten feet of gravels were exposed, the upper part
being of medium to coarse gravel and cobbles. Only about 5 per
cent is over 2 inches in diameter. Below this zone was a zone of
about three feet of fine gravel and sand. Below this lies four feet
of medium gravels. An average sample from this pit gave the
following (Fig. 19):—
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Figuare 19

FAVORABLE QUALITIES
Good weight.
Low per cent of wvoids. .
For road gravels, good percentage passing 3t in. screen,
Sand passed 7 day mortar test.

UNFAVORABLE QUALITIES
Large per cent of soft materials,

USES

The best use for this material would be for road surfacing purposes.
The grading is very good.

As a concrete material, the large per cent of soft material is a
serious drawback., If this shale and chalk could be partly removed, a
gO{)d c)oncrete would result from the following mix, 1 to 4.756 (by
volume).

Voll Pit and Terrace.—Thisg deposit is one of the two largest
continuous deposits in the county. The terrace lies on the west
bluff of the valley in the western half of section 29. It is a wmile
and a third long and averages 800 feet in width. 1Its top lies
ahout 60 feet abhove the floor of the James Valley. It is capped with
gravels which vary from 10 feet in thickness at the northern end
to 20 feet near the southern. This terrace is estimated to contain
1,500,000 cubliec yards of gravels, which makes it one of the largest
deposits in the county. The cover is not over two feet, except at
the back of the terrace, which adds materially to the ease with
which it could bhe execavated.

The materials vary in different parts of the deposit, apparently
grading wmore or less roughly from north to south. A road cut
at the northern end exposes very coarse materials with small
boulders up to 1% feet in diameter overlain by a thin zone of fine
gravels and sands. At the southern end the material appears to
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be finer, two to six inch streaks of sand and fine gravels making
most -of the deposit at the extreme southern end. The materials
found in shallow tests and thrown up from the badger holes indicate
a medium sgized gravel and it is thought that material of this size
makes most of the deposit.

The only pit opened in this deposit is on a remnant of ihis
terrace which has been left just south of a tributary wvalley. It is
on the Voll farm in the 8. W. corner of section 29. The following
analysis (Fig. 20) from a sample taken from this pit will give an
idea of the character of the deposit:—
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Figure 20

] FAVORABLE QUALITIES
Low per cent of silt.
UNFAVORARLE QUALITIES

Sand did not pass one to three mortar test.

Not a very large per cent of hard materials.

Runs a little fine for a well graded road material,

TUSES )

Because of the extent of this deposit it may well be expected that

qualities will vary. Irom this sample as taken, the f{ollowing recom-

mendations are made:

As a road material this gravel runs a little fine.

Because of the extent of the pit and probable oversize that will he
eneountered, it is sugegested that a small portable crushing plant be es-
tablished and all oversize be crushed and mixed in with the gravel.
As most of the larger material is of limestone nature, a good road ma-
terial would result,

As material for malking concrete, further investigations should be
made. The sand obtained in this sample did not meet requirements for
1 to 3 mortar on 7 day test. A strength of 200 is necessary, while this
one showed only half that amount. Apparently the reason is because
of poor grading of particles. By proper manipulation with a 1little
coarser saud, a good material would result. The percentage of soft
material is fairly low, whicli is a factor in its favor.

2. Deposits at Johnson’s Bridge.—Some very large deposits of
sand and gravels which cannot pe classed with the terrace gravels
occur on the east and west bluffs of the James Valley at Johnson’s
Bridge. Those on the east side lie in the 8. W. 14 of section 33, T.
95 N.,, R. 55 W. and extend south in the N. W. 14 of section 4, T. 94
N., R. 55 W. Those on the west hluffs lie for the most part in the
S. E. 14 of section 31 of the first township and extend southward
into the N. W. 14 of section 5 of the second.

They occur as shoulders projecting into the valley. At their
northern end they occur almost at the top of the valley but lie lower
down toward the south. The lowest parts of the deposits are 30 to
60 feet above the hottom of the valley.



These shoulders are particularly noticeable in the middle and
late summer because of the brown and dry character of the vegeta-
tion. Instead of the plants commonly found in the neighboring
regions, these sand and gravel shoulders are covered with yucca
cactus, sage and the hardier grasses.

It is difficult to estimate the amount of sand and gravel which
these deposits contain, because there has been considerable slumping
in the main and tributary wvalleys which has made the depth of the
material uncertain. It is probable, however, that those on the east
pluff will supply more than 100,000 cubic yards and those on the
west bluff 150,000 cubic yards. This makes a total of 250,000 cubic
vards for this region.

The materials of the deposits are exposed in slumped faces
here and there, and in a few shallow pits which have been opened,
but these are not placed so that it is possible to get more than some
general ideas on their average character., Medium size gravels,
fine gravels and sands form almost the entire bulk of the deposits.
A few boulders are scattered over the hills and probably
ocecur scattered through the body of the sands and gravels
but they form so small a proportion of the materials that they
can be ignored. The sands are to a large extent red or bhrown
but considerable c¢lean, gray sand is to be found also. It
averages about 30 mesh and in most places is quite elean and
uniformly sized. Medium size gravels are very abundant, making
up perhaps half of the deposit.

These materials occur in large streaks or pockets. Ten or
fifteen foot faces of sand occur in several places and equal thick-
nesses of gravels can be counted on. This makes it possible to
work these deposits separately for sand or gravel without resorting
to screening or other mechanical separation. It is impossible to
predict the amount of material which might be excavated at any one
place in this way but it is certain that a careful testing of the
deposit will reveal that it is attractive for commercial exploitation
if properly handled.

3. 'The Johnson Esker.—This is a short esker at the junection of
the valleys of the James River and Beaver Creek. It projects from
the point of the bluifs on the north side of the Beaver Valley near
the middle of section 17 into the James Valley, trending S. 30 B,
for a distance of 1,700 feet. It rises sharply out of the valley to
a height of 15 feet at its southern end and 25 feet at iis northern
end.

The total volume is about 55,000 cubic yards. It is doubtful,
however, whether that much usable gravel could bhe excavated. In
the first place the materials in the southern quarter of the esker
are very coarse, boulders from one to three feet in diameter being
common. In the second place, the northern end runs up over the
boulder clay of the wvalley bluff and the exact depth of the gravels
there is not certain. TFully half of the esker, however, is composed
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of medium gravel with very little oversize. A pit opened near the
middle of the esker exposed a ten foot face of gravel which tested
as follows (Fig. 21):—
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Figure 21

FAVORABLE QUALITIES
Good weight.
L.ow per cent of voids.
Low silt content.
Low per cent of soft material.
High 1 to 3 mortar test.
USES

This material could well be used in concrete because of its low per
cent of voids and low per cent of soft material,

As a road material it would be better to mix a little of the coarser
material in with the material such as was sampled.

Because of the wvariable size of the material in this deposit, it
would be economical to install a small portable jaw crusher if ex-
ploitation on a large scale was demanded.

4. Miscellaneous:—

Gravel Pockets—Gravel pockets in the till (boulder clay) of
sufficient size to have attracted attention have bheen exposed in the
bluffs of the James Valley at two localities., The northern one ig
on the east bluff at the bend of the valley in sgections 1 and 12 of
T. 95 N., R. 56 W. Gravel is strewn over the road and in rather
large patches over the hillside at the bend and for half 2 mile east.
Some small pits have been opened in these gravels but apparently
abandoned before much material was removed. A fresh road cut
up the hill at the bend and some stream cuts to the east showed
conclusively that these gravels were simply large poekets in the
boulder clay. The largest pocket exposed was 6 by 10 feet. It is
estimated that all the pockets in this vicinity would not supply
more than 1,000 loads, which would not be worth working com-
mercially because of the difficulty of excavating and the character
of the gravels.

Some of the pockets contain first class medium gravels fairly
well sorted but in most of them the gravel was poorly sorted, coarse
and fine mixed with sand and clay streaks. Most of the pockets
contained medium gravels; there wasg alse a considerable amount of
materials too coarse for the ordinary uses of gravel.

Olson Pit and Neighboring Pockets:—The southern area of
gravel pockets is on the east bluff of the James Valley very near its
mouth. It lies in the N. W. 14 of section 27 and the N. E. 1 of
gection 28 T. 94 N., R. 558 W. Gravel is sirewn over the hills here
in mueh the same fashion as in the area just deseribed. Several
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pits have bheen opened and each one has turned out to be simply a
pocket of gravel. The largest are 8 by 5 feet. The materials vary
from clays and fine sands to coarse gravels and small boulders.
They are not well gorted in most pits so that it is not possible to
excavate large anmiounts of any sized material without screening. A
pit which was recently (1924) opened showed fairly uniform medium
gravels. An average sample from this pit showed (Fig. 22) —
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FAVORABLE QUALITIES
Passes 1 to 3 mortar test.
Fairly low percentage of soft materials.

UNFAVORABLE QUALITIES

USES
Because of smallness of deposit, could be used as maintemgance pit
for any near-bdy gravel road. )
Could be used in small concrete jobs. Use mix about one part
cement to 4% parts pit run ((by volume).

Low weight.

There i8 no way of estimating the amount oi gravel contained
in this area because it iz impossible to predict the size of the pock-
ets which are exposed. It is safe to assume, however, thai the total
volume would lie somewhere hetween a few hundred and a thous-
and cubic yards.

These gravel pockets canuot bhe recommended ifor road con-
struction or similiar large projecis but might he useful for small
concrete johs or road maintainauce.

il Covered Deposils.—South of the mouth of the Beaver Val-
ley are some small scattered deposits of sand and gravels which do
not fall in the above classification. On the west side for a distance
of two miles along the bluff road little patches of sand and some
gravel are exposed nuder the Dboulder. clay of the high bluffs. A
similiar hody of sand occurs under the tiil on the east side of the
valley at the 8. K. corner of section 21, T. 94 N, R, 55 W. These
deposits are not workable commercially hecaunse they have a great
thickness of till cover and they are too small to be worth excavating
except for local purposes.

3. Summary—By way of summarizing the James Valley de-
posits it may be said that the terrace gravel about the mowuth of
Mud Creek and across the valley north of the Voll pit, and the de-
posits at Johnson's Bridge are the most inviting £for ¢om-
mercial exploitation. They present the largest volumes of gravel
and it ig of a fair gumality. Next in imnortance would come the ter-
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saces in the far northwestern end of the county and the Jamesville
Ridge for the northern end of the wvalley; the Sigel terraces and
those opposite them on the east bluff of the wvalley. Though these
deposits are not so large as the first mentioned, they occur in re-
gions where gravels are not abundant and are therefore worth care-
ful cousideration. The Johnson esker is the only large deposit
south of the Johmnson Bridge and would be very important were it
not for the proximity of other large deposits. It containg a large
volume of gravels of good quality. Smaller deposits cccur as shoul-
ders on the bluffs and in the southern part of the valley under the
bluffs near the road. None of these however; are large enough to
work profitably for large operations.

LOWER BEAVER VALLEY DEPOSITS

In the lower four wmileg of the Beaver Creek Valley there are a
number of terraces which will yield gravels in such abundance and
of such quality as to make this one of the most important gravel
regions in the county. The gravels occur in two sets of terraces,
a lower set which is near the bhottom of the valley and an upper
set which is 50 to 65 feet above the bottom.

1. Lower Terraces.—The lower terraces are the most import-
ant of the two sets because they contain by far the most of the
gravels., There are six oi them, the largest being the farthest up-
gtream and the remaining five being scattered on both sideg of the
valley farther downstream,

Big Terrace.—This terrace lies on the western gide of the val-
ley in section 12, T. 94 N., R. 56 W. It is nearly a mile long, and
averages about 500 feet in width. Its northern end is but 8§ or 10 fest
above the stream bed and at this place it appears more like the bot-
tom of the valley than a terrace. At its southern end, however, it
is a true terrace 15 or 20 feet above the valley hottom.

This deposit has never been opened but gravels are exposed
in some small gullies near its outer edge and in undercut banks
‘of Beaver Creek. The deepest cut shows nine feet of gravel but
does not reach the bottom. TUsing a depth of 9 feet as an average,
the volume of this terrace should be 800,000 cubic yards. This
figure is probably too low and an estimate of 1,000,000 cubic yards
would probably be nearer the correct figure,

The information available shows that the materials are, in the
main, medium to coarse gravels but there is not an abundance of
oversize. It should average about like that in the Frick gravel pit
described in the following paragraphs. There is a silt cover over
almost the entire terrace but, as it is only one to three feet in
depth, it will not form a serious obstacle in working the gravels.
The indications are that this terrace can produce a very large
aniount of good gravel.

Frick Gravel Deposit,—This is the next terrace down stream and
is opposite the southern end of the big terrace just described. It
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lies on the east bluff of the valley near the S. E. corner of section
12, T. 94 N., R. 56 W. The Meridian Highway crosses its eastern
end and the Frick pit has been open on the west side of the road.
It is the smallest of the terraces, being about 250 by 400 feet
across. A twenty foot face was exposed in the pit without reach-
ing the bottom of the gravels. The volumme of the terrace was in
the neighborhood of 75,000 cubic yards, but from a third to a half
has been removed and used for graveling the Meridian Highway.

The deposit is composed of fine to medium gravel. There
is a little oversize which does not exceed thiree or four per cent.
The material is fairly well sorted, so that little screening was neces-
sary to prepare it for road use. The oversize consisted of cobbles
and small boulders up to 1 or 2 feet in diameter and were made of
the more resistant rocks such as quartzite and granite, Analyses
run on an average sanmple from the pit gave the following (Fig.
23) — '
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Figure 23

FAVORABLE QUALITIES
High weight.
High specific gravity.
Low per cent of soft material.
Passed 1 to 3 mortar test,

UNFAVORABLE QUALITIES
Silt content.
Should have more materials from ¥% in, to 1 in. for road material.

USES .

As a road material it is good because of low per cent of soft ma-
terial but it could be bettered by crushing all material over 1 in. and
mixing it with general run. This would prevent probable raveling under
heavier traffic.

Can he used for concrete purposes but per cent of silt should be
watched very carefully, For pit run material use mix of 1 to 4¢3
{by wvolume)).

Frick Sand Deposii.—The next terrace to the east is on the
same side of the valley as the one just described and less than half
a mile downstream. This terrace lies in the N. W. 14 of the N. W.
1, of section 18, T. 94 N., R. 56 W. 1t is about 1,000 feet long
and 300 feet in width and containg gravels and sands to a depth of
20 feet. This shounld yield 225,000 cubic yards of materials. There
is a cover of 1 to 2 feet of soil over the gravels.

A small pit has been copened in the eastern end of the terrace.
The deposit here is composed of sand and fine gravels, with a small
proportion (1 per cent or less} of cobbles and boulders. An analy-
sis of an average sample from this pit gave the following (Fig.
24y —
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Figure 24

UNFAVORABLE QUALITIES
T.ow weight,
High percentage of soft material.
AMortar did not pass T day test,

TUSES
"This sample showed the pit to contain too large an amount of soft
material to worls all in a conerete mix,
As a road material, the material runs guite fine and the treatment
should be similar to that for a sandy-clay road.

Other Terraces.—Two large terraces occur farther downstream
on the south side of the wvalley. The larger one lieg in section 18,
T. 94 N, R. 55 W., with its eastern end at the east % corner of
that section and the smaller one ahout half a mile east in the N.
W. ¥ of the S. E. 14 of section 17. The first terrace is the largest
of any in this valley except the Big Terrace described above. Its
length is about 1,500 feet and its width 500 feet. The depth of
gravel ig about the same as for the other deposits. The second ter-
race has ahout a third the avea of the first but the depth of gravels
iz about the same. 'The estimated volume of the larger pit is 550,-
000 cuhie yards and thaf of the swmaller 150,000 cubic yards.

Neo pits have heen opened in these terraces large enough to give
an accurate idea of the materials of which they ave composed. The
indication from gnllies and road cuts is that they are much the
game a8 those in the pits upstream. Medium to fine gravels and
sands make np the major nortion of these deposits.

2., Upper Terraces—The upper set of terraces will never he an
important source of gravels and sands because of their small amount
of gravel compared with the lower terraces. Some pits have heen
opened in them, however, and there might he a use for them ag sup-
plements for the larger deposits.

They are particularly eomspicucus in T. 84 N., R. 56 W., from
the Jamez Ridge to the Meridian Highway and can be iraced even
farther down the valley bhut become so small that they are little
more than a mile from the Highway. The largest amounts of ma-
terial are found in little tributary valleys on the east bluffs of the
Beaver in sections 2 and 1, T. 94 N., R. 56 W. Gravels and sands
are exposed in two of them in the N. W. 34 of section 2 T. 94 N., R.
56 W. The topns of these deposits are about 50 feet above the floor
ol the Beaver Valley but the materials have slumped till it is not
possible to get an adequate idea of their true thickness. The thick-
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est section exposed was 10 feet. It is probable, however, that sev-
eral feet could be added to this.

The materials here are rather well sorted. Medium grained
sands and gravels make the bulk of the deposit, though there are
streaks and patches of coarser material such as cobbles and small
boulders. Much of it is oxidized, giving it a red or brown color.
In some spots there is so much iron that it hag cemented the sands
and gravels into solid rocl.

A quarter of a mile from these terraces in a iributary valley in
the N, W. %4 of section 1 there is another deposii less well pro-
nounced. Several pits have bheen opened exposing coarse and nied-
ium sands and gravels. There iz very little oversize and in this
respect these materials differ from those in the other two tributar-
ies. The whole is much oxidized, giving it a brown color.

The amount of gravel in these terraces is not as large as might
appear because the slumping has spread the gravels over the valley
slopes. A thousand cubic yards apiece for eaclh tributary would be
a most liberal estimate and the probabilities are that it would fall
considerably below that figure.

Other small shoulders of gravel tound scattered along the val-
ley in sections 1 and 12 of this towuship can bhe located easily in
mid and late summer by the dead and dried character of vegeta-
tion. None of them, however, is large enough to claim much at-
tention. Pits have been opened in some of them for local uses hut
none has been worked on any large scale. The most that can be
expected of them is a hundred loads eaclh. Below the Meridian
Highway they are too small to he worth investigating.

The materials exposed in them are medium to coarse gravels
with little oversize. The material is fairly uniform and would
make very usable gravels if the deposits were not so small.

JAMES RIDGE DETOSITS

James Ridge is a conspicuous ridge that lies about five miles
west of the James Valley and roughly parallels it. Iis aorihern
end 1s in the southeast cormer of T. 96 N., R. 57 W., from which
point it trends southeast for about seven miles. It rises abruptly
150 feet or more above the surrounding couniry. The Beaver Valley,
which has eut through it near its southern end in sections 27 and
28, T. 95 N.,, R. 56 W., separates a conspicuons portion a mile and
a half long from the main ridge, which is known as.Mt. Pisgah.

Gravels and sands have bheen deposited on the sides of the
ridge well up near the top. At the time of their formation, they
were continuous along the east side of the ridge, around the nortlhiern
end, and in Beaver Gap. Since that time, however, most -of the
material has been removed by erosion or slumped down toward the
bottom of the ridge, so that large deposits are to he found ouly in
two places, though small shoulders are geattered all along the east
side of the ridge.
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The materials of these deposits are patchy. Sands and gravels
‘oceur well gorted and in large masses but there is no regularity in
their distribution. Boulders are common in some parts of the
depositg but make a very small part of the whole. They are primar-
ily of finer materials, sands probably being the most abundant.
Gravels are plentiful enough, however, to make the deposits worth
considering as gravel projects.

1. Mt Pisgah Deposits —Mi. Pisgah rises to a conspicuous peak
with its highest point in the northern part of the S. E. 14 of section
34, T. 95 'N.. R, 56 W. Around this peak there is a large denosit
of sands and gravels. With the exception of a small pateh just
west of the t.‘op_. most of the west and south sides are barren of
gravels and sands, but on the remaining sides, facing the Beaver
Valley, these materials are fo be found in great abundance. They
resemble the deposits at Jolinson's Bridge in the James Valley in
that they occur on a series of long spurs or shoulders which project
from the peali and there is no definite level for their tops. They
occuy within 3 feet of the top of the peak and can be found to
within 30 feet of the bhottom of the wvalley. ~Most of the spurs,
however, are at a rather high elevation.

There are four major shoulders and some minor ones. Fach
of these contains sand and gravels on top. The same materials can
also be found in the gullies bhetween them. The material has
slumped so much that an estimate of the volume ig little more than
a guess. There should be about 100,000 cubic yards on and about
each shoulder. That wonld hring the total to 400,000 or 560,000
cubic yards. \

This ig essentially a sand deposit with streaks and patches of
gravel. Most of the faces exposed by slumping show sand and in
the few shallow pits which have been opened sand and fine gravels
form the major portion of the material. The tops of the hills, hosw-
ever, are strewn with gravel. This may be due in part to the wash-
ing out of the finer material. The sorting is good in most places
and in some places excellent, so that it is possible to work these
deposits for sand with little or no screening. In a gully on the
north side of the southern-mosi shoulder iz a thick “vein’” of
medium size (about 20 mesh) grit as clean ag it could be made by
washing mechanically. The gravels exposed are not so well sorted.
They are medium to fine grained but considerable sand is mixed
with them. If is probahle ithat some parts of ihe deposit can he
worked for gravels without screening but most of them would be
improved by such separation.

There iz a great volume of material here bhut it is impossible
at present to recommend any one place as better than another to
work for either gravels or sands because there is apparently no
order in the deposition of these materials. If sand is wanted, a
sufficient body of sand can he found without muech search, hut it
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will require careful prospecting to locate large enough magses of
suitable gravel for commercial purposes. '

2. North of Beaver Creek:— ‘

Lioyd Deposit.—This deposit is near the center of section 28.
It is on a shoulder which projects from the western side of James
Ridge into Beaver Valley. The shoulder is about 500 feet long and
200 feet wide. Sands and gravels occur on its top to a depth of
about 20 feet.

From these figures it is safe to make an estimate of 30,000 to
35,000 cubic vards of materials.

Small pits have been opened in several places and these all
show that the deposit is primarily of fine to medium buff sand.
Patches of gravel which are thick enough to be worked ocecur in
places. The sorting in some parts is fairly good while in otheryg it
is poor. There is no considerable amount of oversize. An average
sample from the pits opened gave the following analysis (Fig. 25):—-
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Figure 25

UNFAVORABLE QUALITIES
High per cent of soft material.
Sand failed to pass 7 day mortar test.
In the sand, too much material passing the 20 mesh.

Low weight.
FAVORABLE QUALITIES

; USES
i There is too much sand in pit run to make a good road material,
Treatment should be similar to that for a sand-clay road,
Material will not do for concrete purposes bhecause of large per
cent of soft material.

Low silt content.

Terraces of Section 21.—No deposits except the Lloyd deposits
are known to occur in the Beaver Valley, the next ones north being
the small shoulders on the eastern side of the ridge just north of
the Beaver in the 8. W. 1, of section 21. None are large, a few
hundred cubic yards being the maximum content that can be ex-
pected of any of them. These will contain a higher percentage
of gravels than the larger deposits and will run low in oversize, so
that for small enterprises they would be more desirable than the
large deposits.

School Section Hill Deposit.—School Section Hill is the name ap-
plied to the hill where the Lesterville road ascends the eastern gide
of James Ridge at the south 34 corner of section 316. About half
way uwp the hill the road has been cut through a sand and gravel
deposit and these materials have been excavated from the roadside
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for local use. This pit is at the southern end of a ridge of sand
and gravel nearly a half a mile long and fifty feet wide, Two other
spurs behind this ridge contain considerable amounts of sands and
gravels, Pits have heen opened in each of these but abandoned
without removing much material.

This iz one of the three largest deposits on James Ridge. It
is estimated that the deposit which contains the School Section pit
could vield some 65,000 cubic vards of material, the southern of the
two spurs about 40,000 and the northern one about 30,000, The
total volume is about 130,000 cubic yards.

The materials in this deposit are similar to those of the Lloyd pit,
sands making the largest proportion, with a minor amount of
gravels. The face at the roadside pit showed the following sec-
tion:—

5 ‘feet Boulders and coarse gravels, very red and partly
cemented with iron.

40 feet Sand, medium to fine with streaks and patches of
fine gravels through it. Some red with iron but
largely gray.

3 feet Coarse red gravels,

An average sample taken from this pit will give an idea of the

character of the entire deposit (Fig. 26):—
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UNFAVORABLE QUALITIES
Low weight, :
High percentage of soft material.
Mortar fails to pass 7 day test.
Sand too fine, too much material passing 20 mesh.

USES
This sample showed the sand was unfit for concrete uses.
However, it is possible that the pit may wvary in quality and by
proper manipulation, a usable conecrete sand obtained.

Deposits Novth of School Section Hill-—There are no more large
deposits on the east side of the ridge but a series of small shoulders
occur here and there along the entire remaining length. In the 8.
BE. 1 of section 8, two shoulders of gravel occur which have a
volume of not more than 4,000 cubic yards each. These shoulders
show gravel float in the surface but much sand below, and probably
average much like the larger deposits except for a little higher
percentage of gravel.

More small shoulders occur on the ridge from about the N, W.
corner of section 8 northward for half a mile. There are three or
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possibly four shoulders in this group containing not more than 1,500
to 2,000 cubic yards each. The material in them is much like that
of the preceding deposits, largely sand but with considerable gravel.

The Northern Sand Pile.—-On the north end of the ridge, at its
highest part, is a deposit of sand and gravel which lies just south
of the N. W. corner of section 6, T. 95 N., R. 56 W. About half ot
it lieg in the N. W. 14 of that section and the other half in the N.
E. 14 of section 1, T. 95 N., R. 57 W. It ig difficult to find the
limits of this pile accurately but it is about 800 feet long and 200
feet wide. The gravel and sand at the deepest part are prob-
ably about 20 feet. The estimated volume of this deposit is 40,000
to 50,000 cubic yards.

Two pits have been opened in this deposit Dbut apparently
abandoned after removing only a little material. The exposures
indicate that this hill is chiefly a sand pile with here and there
streaks of fairly good gravel. The sand is medium to fine and
brown in color, due to oxidized iron. There is very little oversize.
A dozen or two small boulders are strewn over the surface but very
few cobbles and uno boulders were observed in the pits.

The following analysis (Fig., 27) is from a sample which was
made as representative as possible. As there were no large ex-
posures, however, the proportions in the analysis may hold only in
a general way for the entire deposit.
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Figure 27

TUNTAVORABLE QUALITIES
Too-much soft material.
Sand did not pass T day mortar test,

TUSES
Tts bhest possible use would be for road material, Treatment would
be the same asg for a sand-eclay road,
As a concrete sand this sample showed the lacl of finer particles.
By manipulation with other sand poclkets in the pit a usable sand
might be obtained.

West Side of James Ridyge.—The only deposit on the west side
of the James Ridge is a tiny shoulder found near the W. 14 corner
of seection 17. This is a rather isolated, rounded hill about half
way up on the side of the ridge, %0 feet above its bhasge. It is
about 75 feet in diameter and 10 feet of gravels are exposed near
the middle. This makes a total of some 600 cubic yards.

This is a gravel deposit, the materials varying {from fine to
coarse gravels. They are not well sorted, however, and are also
quite “dirty.”” Near the top is a layer of coarse material composed
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of small boulders and cobbles and beneath that the {ill sorted
streaks of coarser or finer gravels.

SOUTHWESTERN PORTION OF COUNTY, SCATTERED DEPQOSITS

The remaining area includes the southwestern third of the
county. In this area there are very few gravel deposits and the
few there are, are scattered widely. None of them are large except
perhaps those in the vicinity of Yankton, but their isolated position
makes them important especially for local use, TFor convenience in
locating they will bhe grouped for description according to their
nearest towns.

1. Deposits near Yankton:—

Kame Gravels—There is a strip of gravel hills and pockeis two
miles long and about a gquarter of a mile wide which follows the
Meridian Highway from the north side of the city of Yankton to the
State Hosgpital. These deposits are found on and at the base of a
rather conspicuous, sharp ridge which lies on the east side of the
highway throughout the larger part of iis length. The city cemetery
is situated on top of this ridge mear its middle point.

The gravel and sands occur as pockets and kames. Near the
soutliern end large pockels of gravel are the most common forms
and several of them have been worked out. They range in size up
to about 200 feet across and 20 feet deep. These have apparently
been the source of the sand used for local concrete and similar
projects in Yankton. Kame hills are to be found along the crest
of the ridge and also on the western side. There is at least one
large kame in the cemetery, several smaller ones to the south and
quite a group in the half mile north of the cemetery. One has been
opened near the 8. W. corner of section 31, T. 94 N., R. 55 W. The
northern-most is a little hill on the State Iospital grounds about
a quarter of a mile nortlh of the southeast corner of the grounds.
The only conspicuous kames opened wes{ of the Meridian Highway
are in the N. BE. 34 of section 12 of T. 93 N, R. 56 W., directly
southwest of the Yanlton cemetery. Not many of these kames have
been opened, there being ouly two pits now in operation. One of.
these is the Heinsg pit, which is just west of the highway in the
N. I8, corner of section 12, T. 93 N., R. 56 W., and the other 300
feet east and 200 feet north of the S.W. corner of gection 31, T.
94 N., R. &b W., opposite the State Hospital. Gravels are also
to be found at the bhase of the ridge on the west side but their
location iz not indicated by any physiographic feature. A pit was
opened for use in building the State Hospital near the E. 14 corner
of section 1, T. 93 N., R. 55 W., in which a considerable depth of
the gravels was encountered. '

The amount of sand and gravel obtainable from these kames
and pockets is largely a matter of guess. hecause it is not possible
to locate the kames and pockets accurately without more careful
progpecting than twas possible on this survey. It is reasonably safe
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to estimate the volume of the kames at about 30,000 to 50,000
cubic yards each, but there is no way of telling the amount in the
pockets or in the slope at the western base of the ridge. A con-
servative estimate would place the total available materials at 125,-
000 to 200,000 cubic yards.

The material in these kames is finer than is commonly found
in such deposits, Medium to fine gravels and coarse to medium
sands are the rule. The material exposed in different parts of the
area is very much alike,

Heing Pit—In the Heins pit the gravels were opened to a depth
of about 20 feet, where the water prevented further excavation.
The materials are fine to medium gravels and sands. These are
quite well sorted and lie in streaks three or four feet thick. Thus
it has been possible to excavate either sands or gravels with little
or no screening. Sawmples from this pit average (Fig 28):—
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Tigure 28

FTAVORABLE QUALITIES
Low per cent of soft matevial,
High weight,
Low voids.
UNFAVORABLIY QUALITIES
Too fine for road gravel,
USIES

All right for use as concrete material,
IFor road use treatment should be same as for sand-clay roads.

The pit in the 8. W. corner of section 31, T. 94 N., R. 54 W,
showed medinm gravels lo coarse sand with litile oversize. An
average sample gave the following (Fig, 29):—
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Figure 29

UNFAVORABLE QUALITIES
TI.arge per cent of soft material.
Did not pass 1 to 3 mortar test.,
USES

All right for use as rcad material, only big objection being too largea
percentage of soft material.

For use in concrete pit run should not be used on account of soft
material contained. 46



The cover on these deposits varies. On some hills the gravels
are ‘at the surface, while in others there is a cover of boulder clay.
In the Heins pit part of the gravel is covered with 5 feet of boulder
clay and in the pit in the S. W. corner of section 31, the entire hill
had been covered with from 4 to 8 feet of it. This cover makes it
impossible to tell which of the hills contain gravel and which do not,
without rather deep test holes. In most of the hills, however, the
cover is lacking or so thin that it is no ohstacle to prospecting and
little or none to operating pits.

Golf Links Gravels.—About a mile north of the kame area is a
small deposit in a little valley. It lies but a few hundred feet from
the Yankton Countryv Club's golf links., It ocecurs as a shoulder
near the top of the valley. Ag the total volume will not exceed
about 1,540 cubic yards and as there are no other deposits near to
supplement it, this can hardly be considered sufficient for more
than local uses. .

The deposit is composed largely of coarse sand and fine gravel.
There is a two foot layer of coarser gravel over the top, in which
the pebbles run one to four inches in diameter. An average gample
from this pit showed (Fig. 30):—
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Figure 30

FAVORABLE QUALITIES
Low per cent of silt. :

UNFAVORABLE QUALITIES
Rather high per cent of soft material.
Low weight.
USES

It could be used as concrete sand with a good coarse aggregafte.
Should contain more particles between 1 in. and 34 in. for use as
read material.

Channel Deposit—Just east of Yankton, between it and the
Jameg Valley is a broad, shallow depression which ig filied with
sands and gravels. Its northern end is in the 8. E. 34 of the N. W.
14 of seotion 4, T. 93 N., R. 55 W., on the bluffs of the James
Valley. It extends southwest for a little over a mile and merges
with the valley of the Missouri. At its northern end it is less than
an eighth of a nrile across but it widens rapidly to the south till it is
nearly three-fourths of a mile in width in the middle of section §,
where it crosses Highway 50.

The materials of this deposit were exposed at three places;
(1) the Hansen pit, near the north end near the N, W. corner of
section 4; (2) the Donaldson pit, about the middie of the deposit
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near the S8, 14 corner of section 5; and (3} in the road cuts and
wells near the south end of the deposit, about a scliool and farm
house in the N. E. %% of the 8. W. 14 of section 8. "In general
there seems to be a gradation of materials from north to south. At
the Hamnson pit gravels occur, but only fine gravels and sand at the
Donaldson pit, while only sands with stray pebbles are exposed at
the schoolhouse in section 8. :

Hansen Pit.—The materials in this pit are fine to medium
gravels with pebbles averaging a half to one inch in diameter.
There is very little oversize, probably not more than 3
to b per cent, There is also a considerable guantity of coarse sand.
These materials, however, are fairly well sorted but not into beds
of sufficient thickness to permit their extraction without mechanical
sorting. An analysis of an average sample from this pit gave
(Pig 31):—
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Figure 31

UNFAVORABLE QUALITIES
T.arge per cent of soft material.
Did not pass mortar test,

i R Yt e e e i US..ES R A G WS e e LT AT e e T T o
Its best probable use would be for road surfacing material.
This one sample would show too large an amount of fine material.
It might be ncecessary to add a litle clay to more closely follow

a sand-clay type of road, .

Donszldson Pit.—This pit had been abandoned alter the removal
of quite a large quantity of material and so badly fallen in that
it was possible only to get a very general idea of the sort of
materials it had produced. In the main they were fine gravels and
sands. No piles of oversize were in evidence and noune seen in the
gravel faces in the pit. The best sample obtainable showed (Fig.
32)—
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Figure 32
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. ’ FAVORABLE QUALITIES
Rather low per cent of soft materials.

) UNFAVORARBRLE QUALITIES
Material ftoo fine.
Per cent silt content.

Did not pass mortar test.
USES
For use as concrete sand, must be washed in order to remove silt
and fine particles of sand.

Thele is a cover of silt over the entire deposit. At the 1101thern
end, over the Hansen pit, it avelages 2 to 3 feet, and at the Donald-
son pit it runs 4 to 5 feet. The road cuts at the extreme southern
end along Highway 50 do not cut through this cover. At the
schoolhouse above mentioned, however, the sand is within a foot
or so of the surface. The average thickness of the cover will
probably be from 4 to 6 feet.

It is not possible to make more than.a general estimate. of the
volume of materials because the depth of the sands and gravels is
unknown and the shape of the under surface is also unknown. At
the Haunsen pit 10 feet of gravels are exposed but the bottom -was
not reached and 6 or 7 feet occur in the Donaldson pit. If there is
an average depth of 10 feet over the entire area covered hy the
deposit, the volume would be about 15,000,000 cubic yards. This
is too large because it is eertain that the sandg and gravels feather
out on the east and west nmargins and half that figure would be a
more conservative estimate. At least 7,000,000 cubic vards would
he within the limit that could be counted ou with confidence.
Though this deposit is one of the largest single deposits in the
county it is not as good as a source of gravel as some of those
previously described hecause the gravel runs rather fine and at
least the southern half is largely a sand deposit,

2. Deposits near ILesterville;—

Kame Deposits.—Thege deposits are found at three places, the
first one a mile south and a mile and a quarter east of Lesterville,
the second two miles south and three miles east, and the third a
half mile south of the second. All these would fall very near a
straight line between Lesterville and TUtica. They are not large
deposits but their isolation and the character of the gravels malke
them important.

The Vaith Kames.—These are the northern-most deposits men-
tioned above and lie in the N. E. 1% of the N. W. 4 of section 27,
T. 95 N., R. b7 W. There are two kames here, one near the road
in which the Vaith pit has been opened, and tlie other about a
thousand feet scutheast of it, which has not been opened. These
hills are about 300 feet in diameter at the hase and 15 feet in
height and rise conspicuously abeve their surroundings. They have
a volume of about 15,000 cubic yards each. About two thirds of
the first kame has been removed for road graveling. )

The kame which contains the pit has a three to four foot cover
over all faces.” On the east side this cover is a soil with pebbles in
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1t bur on the west side, which comprises over half the exposed
area, there is a boulder clay which varies in depth from two to
four feet. It is probable that the same cover will be found over
most of the other kame.

The materials are, for the most part, fine gravels and coarse
sands. The pit as a whole runs quite uniform. An average sample
from this pit- showed (Fig. 33):—
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Figure 33

FAVORARBLE QUALITIES
Low per cent of silt.
Passes mortar test.
Fairly low per cent of soft material

UNFAVORABLE QUALITIES
Too fine for good road material.

USES
Sand may be screened out and used as eoncrete sand.
For use as road material treatment would be the same as for sand-
clay road.

Middle Kames—On top of the bluffs on the south side of the
Beaver Valley near the S. E. corner of gection 26 T. 95 N., R. 57 W.
are two kame shaped hills, which stand up conspicuously from their
surroundings. They are apparently till covered but their shape and
position suggest very strongly that they are both gravel cored hills.
If suech should be the case material much like that of the WVaith
kames could be expected. These hills are fully as large and pos-
sibly a little larger than the northern Vaith kames which would add
43,000 to 50,000 cubic yards to the supply available. It was not
possible to examine these hills carefully during this survey and
therefore they can he recommended for commercial exploitation only
after a more careful examination of them has been made.

Southern Kame.—This is a single pit in a gravel hill or shoulder
on the morth bluff of a small tributary of the Beaver near the W.
14 corner of sectiomn 36, T. 95 N, R. 57 W. This pit has exposed
some 10 feet of medium gravels fairly well sorted. There should
he between 5,000 and 10,000 cubic yvards of material in this deposit.

Hast of Lesterville—Just west of the northern end of James
Ridge is a string of lakes which lie in a marked depression between
the ridge and a low country to the west. Though this should he a
place to expect gravels, no large deposits are to be found. Carefut
search, however, will doubtless reveal several small deposits. Only
one deposit is known in this vicinity and that is a short gravel ridge
which lies one fourth of a mile west of the N. E. corner of section
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13, T. 95 N., R. 57 W., three and a fourth miles east and one mile
north of Lesterville. The length of the ridge is ahout 300 feet, its
width 50 feet. It rises to about 310 feet in height. Its volume is
about 2,500 cubic yards.

The material is gimiliar to that found in typical eskers, coarse
and fine jumbled together, There is some sorting into thin, short
beds but not enough to enable the wvarious sizes to he excavated
without mechanical sorting. The largest pieces are cobbles 6 to §
inches across and small boulders. From this size it grades down to
fine silts. The sgilts occur in chunks or pockets about 3 feet across.
The average material is medium gravel. The oversize makes up
about 20 per cent of the deposit and the silt about 10 per cenr,
leaving 70 per cent for sands and gravels. The percentage of these
materials found in an average sample was found by analysis to he
as follows (Fig. 34) :—

—
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FAVORABLE QUALITIES
A coarse sand.

Low silt content.
USES
This deposit would make a good road surfacing material. Because
of being a small deposit it might be a question whether or not it would
pay to crush the oversize as screened out. .
Could be used as concrete material. The suggested mix (by
volume) for pit run material would be one part cement to 4% parts

pit run.

Kavrlovitch Deposit.—This is small deposit on the bluffs of the
Beaver Creek Valley in the western side of the county. It occurs
near the E. 14 corner of section 7, T. 94 N, R. 57 W., six miles
west and half a mile south of Utica. It lies as a skin of gravels or
remnant of terrace gravels at the bend of the valley abcout 30 feet
above the valley floor. It is ahout 300 feet long and 50 feet wide
but omnly five or six feet deep. A total volume of 2,004 cubic yards
would be a liberal estimate.

Dirty gravels compose the desposit. There is a little oversize
but it is not more than three or four per cent. An analysis of a
representative sample from the several shallow pits that have been
opened in the gravels showed (Fig. 35} —

3. Deposits near the Missouri Valley Bluffs.—Deposits prim-
arily of sand are to be found in the valleys of the tributaries of the
Missouri, in T. 93 N., R. 57 W. None of them is large enough to
attract more than passing attention and none are recommended for
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commercial .. exploitation. The largest .contains the Nevded .- pit,
which is in the N, W. 14 of section 2, In some deposits, especially
those in the western part of the same township, the sands are white
to gray but in others they are brownish, due to oxidation. Some
deposits contain a fair percentage of gravel. No attempt was made
to map these deposits. -
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Figure 35

FAVORARLEIE QUALITIES 7
Low per cent of soft materials.

Low silt content.
TUNFAVORABLE QUALITIES

. USES )

The best use for this material would be for a road gravel. Oversize
should be crushed. )

May be used in concrete, the suggested mix by volume for pit run
material would be one part cement to 5 parts pit run.

SUMMARY

Locations and Volames.—Three localities stand out conspicu-
ously as containing largest amounts of materials: (1) the James
Valley, near the mouth of Mud Creek; (2) the lower Beaver Val-
ley; and (3) the valley of Turkey Creek, near Volin. The first
containg about 1,700,000 cubic yards of gravel, the second 2,000,000
cubic yards and the third 1,300,000 cubic yards. The only other
large deposit in the county is the channel deposit jus: east of Yank-
ton, which is the largest single deposit in the couniy accoraing Lo
the best estimate available. 'The fineness of the materials exposed
over most of the channel, however, indicates that most of the de-
posit should be classed as sand. The four areas named contain 75
to 80 per cent of all the sands and gravels of the county. Most of
the remaining 20 to 25 per cent is distributed along the James Val-
ley, the valley of Turkey Creek, and on James Ridge. ‘

Character of Deposits.—The character of the materials varies
with each deposit. It is possible, however, to divide them roughly
into three divisions on the basis of composition. The first group
is comiposed of deposits composed primarily of gravels. This group
includes all the James Valley deposits except those at Johnson’s
Bridge, all those in the lower Beaver Valley, most of those on Tur-
key Ridge, and the scattered deposits in .the southwestern portion
of the county. The coarsest are the esker deposits of Turkey Ridge,
which are composed largely of boulders, and from .this size:- they
grade.down to fine gravels. As .a whole they. run a little too fine
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for ideal road gravels., Ideal road gravel should have 60 to 80 per
cent passing a half inch screen but these gravels average about 87
per cent passing., The content of soft material (chalk and shale)
is also rather high for ideal road work. There is, in most deposits,
however, considerable oversize, which is made of the most resistant
rocks, limestones, quartzites, and granites. Where it is possible to
crush this oversize and add it to the gravels a very usable gravel
can be made.

The high percentage of sgoft material makes the use of the
gravels for concrete work somewhat of a problem. The soft peb-
bles of chalk and shale are apt .to spall out, leaving holes in the
surface of the concrete. If it were possible to remove this objec-
tionable matter, these would make good concrete materials.

The second group of deposits consists of those which are com-
posed primarily of sand but which contain abundant streaks or
patches of gravel. In this group are included the deposits at Johu-
son’s Bridge and those on James Ridge. In general they sare quite
well sorted and in many places is is possible to work the two mater-
ials separately with little or no screening.

The material varies greatly from place :. place. Most of i,
however, is quite well sorted. Bands and pockets of the cleanest
sand and grits can be found and spotg of dirty gravels occur in an-
other part of the same deposit. Analyses of the samples that were
collected showed that the sands rum rather fine but are fairly free
from silt. The weight is a little lower than the average for this
sort of sand but this is probably due to the high per cent of voids,
which is characteristic of finer sands. '

The third group includes deposits of sand. There are no de-
posits: of pure sand in the county but the white sands of Turkey
Ridge and prohably the southern half of the channel deposit north-
eagt of Yankton  come as mnear it as any. There are some
streaks of coarse sand and fine gravel in the white sands but
they are as uniformly sized as can be expected iIn glacial
sands. Seventy-two per cent passes a 29 mesh screen, and pebbles
over a quarter inch are scarce. The material is a clean sand made
largely of quartz. The sizing is a little fine for some purposes but
otherwise it is an excellent material.

Adequate samples of the sands of the chanunel deposit were
not available. This will doubtless bhe less uniformly sorted and will
carry a higher content of silts and clay than the white sands.

The following tables attempt to suminarize the important facts
about the deposits that have been described:—
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FABLE 1
Table of Totals

Character and Amount of Materials

Sand and Gravels

LOCATION

Predom. Predom,

Gravel Sand Sand Total
Turkey Ridge ........ 1,056,000 |............ 582,000 1,638,500
Mud Creek ............ 138,000 .. ..o iifr e 138,000
James Valley .......... 1,720,000 310,000 ............ 2,030,000
James Ridge .......... 600 602,000 1............ 602,600
Beaver Valley ........ 2,003,000 |... .. s 2,003,000
Southwestern Section..| 3,500,000 |............ |- .. . v 3,500,000

8,417,600 912,000 582,500 9,912,100




TABLE II
Detailed Table

Amount and Character
Cubic Yards
. Cover
Location
NAME OIF DEPOSIT Sands & Gravels in
Sec.,, T R. @ ¢
feet
Sand
Predom, [Predom,
Gravel Sand
TURKEY RIDGE DEPOSITS
Volin Terrace Deposits
Terrace No. 1 .......... 13, 94, 54] 400,000 0-2
Terrace No. 2 .......... 13, 94, 54| 400,000 0-2
Terrace No. 3 .......... 12, 94, 54! 500,000
Gorset Deposit ............. 2, 94, b4 20,000 0-10
Turkey Creelt White Sands
Will Jonason Deposit ... 3, 95, 54 550,000, 1-2
Dutton Deposit ......... 10, 95, 54 1,000
N. E, Corn. Sec. 14 ...... 14, 95, 54 50010
Sandburg Pit ........... 13, 95, 54 1,000f 0O
Sandburg Dceposit ... ... 13, 95, 54 30,000f 0-4
Upper Turkey Creelk Gravels
Section 10 Deposit ...... 10, 95, 54 18,000: 0-3
Dutton Deposit ......... [34, 10;95, 54 32,000 0-3
Dolrup Pit ... ... .o 2, 95, 54 7,000 0-4
Turkey Ridge Kame Field
(Peter Jonason Pit) 33, 96, 54 3,000 0
Turkey Creelk IEskers
North Esker ........... b, 96, b4 33,000 0
Middle Esker ........... 16, 96, 54 18,000 0
Southern Esker ........ 96, 54 15,000
Irene XEsker .......c00.. 19, 30 31;
96, 53 30,000 0
MUD CREEX DEPOSITS
|
Erickson Deposit ........... l 5, 95, bb 20,000 1-3
Mouth of Mud Creelx ....... 17, 95, 55 100,000 1-2
Kame Field ............ . ... 30, 31; 96, 55 18,000 0-3
JAMES VALLEY DEPOSITS
Taerrace Deposits
Northern 7Terraces ...... 10, 96, 57 100,000 0-3
Hauck Terrace ......... 12, 96, 571 300,000 0-2
Sand Terrace ........... 39, 96, 56 60,000 0-2
Jamesville Ridge ....... 28, 96, b6 13,000 0
Nelson and Peterson Dep.'26, 34; 96, 56 3,000 0-2
Sigel Deposits .......... 1 g, ,95 56 42,000 0-2.
BE. Bluff opp. Sigel Dep.. 1, 95, 56 25,000 0-2
Small Shoulders ........ 95, b5 2,000 0
Near Mouth of Mud Creekil17, 20; 95, 55 78,000 0-3
Voll Terrace ........... 29, 95, 5511,500,000 0-3
Johnson's Bridege ........... N. line scc.
5, 94, b 250,000 0
Johnson"s Bsker .....veveuus 17, 94, 55 55,000
Miscellaneous
Northern Pockets........ 12, 95, 56 1,000
QOlson Pits ..cvennen 27, 94, 55 1,000
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TABLE II—(Continued)
Detailed Table

Amount and Character

Cubic Yards

1 " Cover
i . . ocation
NAME OF DEPOSIT Se T g |Sands & Gravels in
BCy Lo : feet
Sand
Predowm, Predony
Gravel Sand
JAMES RIDGE DEPOSITS
Around Mt. Pisgah.......... [34, 35; 93, 56 400,000 0.
North of Beaver Creelk }
Llovd Deposit ..........] 28, 95, 56 30,000 0-3
Section 21 .............. ! 21, 95, 56 #
School Section Will ....| 16, 95, 56 130,000 0-3
North of School See. TIillis, 6, 8; 95, 56 2,000 0
Northern Sand Pile ..... ‘ 6, 95, 56 40,000 0-2
W. side of James Ridge.. 17, 95, 56 600 0-3

BEAVER VALLEY DIEPOSITS

Lower Terraces

Big Terrace ....

Frick Gravel Pit

Frick Sand Pit ..
Other Terraces .

Upper Terraces .....

l

|
........ 12, 94, 561,000,000
12, 94, 56 75,000
........ 18, 94, 55| 225,000
........ 18, 94, 55; 550,000
17, 94, 55, 150,000
........ 1, 2; 94, 56 3,000

SOUTHWESTERN SECTION

Deposits near Yankton
Kame Gravels .......... 6, 93, 55t 125,000
Golf Links Gravels .... 25, 94, 56 1,500
Channel Dep. Hanson Pit...}4,5,8; 93, 553,500,000
Donaldson Pit
Deposits Near ILesterville
Kames
(1) Vaith KXKames ....... 27, 95, 57 30,000
(2) Middle Kames ...... 26, 95, 57 40,000
(3) Southern Kames 36, 95, a7 5,000
East of Lesterville ...... 13, 95, b1 2,500
Karlovitch Deposgits ..... 7, 94, 57 2,000

*Few hundred.
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TABLE III

Index of Deposits

(arranged according to surveyed divisions)
i |
Township | ! i
and Range !i Sections itName of Pits | Material Pages
i
| [ |
_ ! | . |
93-54 PN INO deposits .l i i i i frae e
93-565 4, 5, 8 ....... b e e fravels and sands 47, 48
5 S N S tgravels ... s 45
93-56 | 1, 2 ..., TTeins Pit Jgravel Lo o oo 45
943--57 | S S f\ undi ........ fgand ... e e 52
9454 e i sorsett ... lgravel ... oo, 11
12 ... . [ e ee e Loolgravels L. .. 11
3 ..., s IVolin ........ jgravels ... ... 9,10
94-55 i 4, 5 ... .. ... lJohnson’s
f Bridge Jdsand and gravels
{17 oo, jJohnson’s -
Tnsker .....gravel ... oo, 34
17, 18 ........ TPrick ..., .. leravel oo i iea e 38§, 39
27, 28 ..... L iOlson L. L. .LLcigravels i el 35
34-56 2 feravels Lo ., 39
12 L. Frick ........ gravels ... ... a7
I Golf Links ...lgravels ....... ..., ‘ 47
94-57 T e Iarloviteh gravels ..., .. . ... 51
95-53 T A iwhite sand ......... 1
95-54 Vo2 Dolrup .. ... feravel ... s 17
3 }onqson B L 12
S I I .............. |"1€LV(1 ............. 15
S | S Dutton e ....gravels and white
| b SATIAS v e ein e 13,16
| 12, 13 ........iSanburg ..... “white sands ....... 14
95-55 | mr 101‘.5011 ..... eravel ... ..o 23
L R '8 o721 Y A 29, 30
[ M. T. Johnsonjgravel ............. 32
|17, 20 ...... ..............nga,vrd ............. 31
I 18 ..., Schram lgravel ... ... 30
| 29 ..., .. iVoll . Jeravel oo 33
} 30, 33 ....... .0 ‘Johnson's sand and gravel 33
Bridge ..... |
9556 R R | SR, 2ravel ... 29, 85
I 2,8 ..... vee. L Sigel L. oa . gravel ... ... ieiaen 28
‘ 6, B ... . i i i e e ee e, 8and and gravel 43, 44
12 o aravel L. ] 3h
A {Sehool see. hilljsand and gravel 42
U [ ‘'sand and gravel 44
I BSchool sec. hilllsand and gravel 42
O sand and gravel 43
P28 oo, [Lloyd lsand and cravel 4
| 34, 35 Mt Pisgalh J!sand and gravel ....| 41
9557 e nds and gr'wcls . 44
13 - 50
26 L e e ’.01&\ cl .............. 50
PoRT o aithh ..., ... STAVE]L v e e e 49
T 1 T <*1‘we1 .............. 50
JB—53 18, 18, 30 T ‘coarse gravel ... ... 21
96—-54 I T e e feravel .o ... 20
P30, 14 ... o e, feravel ... .. . o ... | 20
2 egravel ... .. o0, | 21
T lgravel ... .. ... 18
1 33 ... ... .. ITonason ...... feravel ..., 0. ..., 18
96~55 I 30, 31 ........ e e e e e leravel .............. 24
[ 036 o coddsand L. ol 22
©96~56 26 L., }Petex SOM ..., jgravel ........ PN 28
28 e e Lulgravel oL 27
30 L. e e cofBand L. 26
34 .. “\?olqon ....... lgravel .............. 28
657 [ A Jdgravel oo 25
] 2 it Hauek ..., lgravel ....... .00 .. 26
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HISTORY SURVEY

E.P. ROTHROCK.

1925

LEGEND

SAND AND GRAVEL SYMBOLS
amm Cravel Deposits with Minor Amounts of Sand
azzzm Sand Deposits with Minor Amounts of Gravel
A Kame Deposits (Largely Gravel)
" Esker Deposifs (Coarse Grave|)

¢ Cravel Pockets

CULTURE
#a Sand or Gravel Pit
¥  Abandoned Pit
R Quarry

Towns
& School House

& Church
H=1 Cemefe ry
,.»“““ Railread

%&Sfaie Highway s
Marked Trails
MH.  Meridian Hiqhway
SH 5unshimi—|ighwuy
CBH Corn Belt Hig hwcly

WATER
/Z/LfRivers

T Creeks and Smaller Drainaq:;Li nes
B

SCALE es

| 2 3 4 5

19|20 2| |22|25 |29

30 |29 | 28|27 |26]| 25

3] |32|33 |34 |35| 36
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