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A PRELIMINARY REPORT ON THE CHALK

OF

EASTERN SOUTH DAKOTA
INTRODUCTION

The presence of chalk in South Dakota has been known since
the earliest explorations in the territory, but only desultory
attention has been given it. It has been of interest as a geo-
logical phenomenon, but its economic possibilities have never
been thoroughly investigated. The curtailing of foreign supp-
lies of chalk during the World War stimulated a 1little invest-
igation by Dr. Freeman Ward, who was then State Geologist. He
sent some samples from Yankton to several manufacturers for
testing. They pronounced the material usable, and a statement
was published in Circular 6 of the South Dakota Geological Sur-
vey (1919). Shortly afterwards (1920), Mr. C. G. Carlson and
Mr. D. E. Lounsbery investigated the chalk as a possible scurce
of cement material for the South Dakota Cement Commissicn, under
the direction of Mr. Paul E. Bellamy, head of the Commission.
This report was not published, but the manuscript is in the files
of the Geological Survey, and some of the information has been
used in this report.

Considerable amounts of chalk rock have been used in this
country, and foreign quarries are supplying all of it. This in-
vestigation, therefore was attempted in order to try to =stim-
ulate interest in the possibilities of South Dakota chalk. The
information is compiled partly from the sources mentioned above,
but for the most part was obtained on a reconnaissance survey
carried on during the summer of 1929. During this survey the
chalk was investigated at several points, where railroad ship-
ment was possible. These regions included:

(1) The vicinity of Yankton and Volin
(2) Springfield and Hunning Water

3 Chamberlain and Qacoma

(4) Mitchell

This does not exhaust the places in which chalk might be
quarried, but does include those places where it is most easily
accessible to the present (1921) railroad system. The chalk was
sampled for analysis, sections described, and possible qguarry

-1-
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Character of the Chalk

Chalk is & form of limestone made partly from the shells
or tests of micro-organisms, and partly of a flocculent limy
material which looks like precipitated calcite. Varying amounts
of impurities are contained in the rock which are largely clays
and organic matter. A small amount of iron is also included as
is shown in the following analyses.

An average of the chemical compositions thus far available,
would show a rock which contains:

Calcium Carbonate (CauOs) 35007
Alumina (A1203) 1%
Iron (FeQ) 1- 2%
Volatile Matter 2- LF
Insoluble Material (about) 4%

There are great variations in this average, depending upon
the locality and the color of the chalk. The color of the chalk
is black, except where it has been exposed to weathering agen-
cies, and in these conditione two distinct zones are usually to
be seen, a very white zone on the top and a buff or cream color-
ed zone bheneath it with grey or black chalk at the bottom of
the cliff.

Chemical analyses shows a rock with about the following
composition:

Calcium Carbonate (CaCO3) 35-907
Alumina (Al503) 19
Iron (FeO) 1- 4%
Volatile Matter 2- LF
Insoluble Matter LE

Analyses of white chalk run higher in lime and lowver in
iron than do those of the black. A sample of very white chalk
from Turkey Ridge gave the following:

Ca0 plus COp 97 .23%
COp, calculated as CaClj 97.3207
calo 42 .77
ca0 54.50%
A1504 1.25%
FeO ~ 1.57%
Volatile Matter 1.76%
Insoluble Matter 1.619

A good example of the difference between the black and
white chalk appears in the following pair of analyses of white
and black chalk, both taken from the o0ld cement quarry four
miles west of Yankton.

-



Whnite chelks: Black chalk:
Ca0 plus COp 92.72% Ca0 plus CO»p 75.56%
COo as CaClq 92 .00% €Oz as CaClq 70 . 80%
Excess Cal ~ T2 Excess Cal ~ L. 769
CO» 40 . 42% CO5 °1 167
cad 52 .2 cab Ll o 4O
Al0x 1 073 1.16%
FeQ 1 FeO 2.17%

VoWw*jTO Matter 1.5 Volatile Matter 11.687

Insoluble Matter 4 Insoluble Matter 5,119
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chalkstone was reached. It was also noted that the thickness
of the light colored chalk was greater with glacial drift over-
lying than with gravel, when both were in equivalent amounts,
thus showing the gravel to a vetter protector against the ac-
tion of weathering agents Where drilling ctarted directly on
a chalk, that is, where t1@re wag no overburden, the white chalk
extended down to approximately eighteen feet before the blue
unweathered chalkstone was encountered.”

It appears, therefore, that the white chalk is a bleached
product. The chalk as originally deposited is black, but bheing
porous can pe bleached by running water through it. The color-
ing matter seems to be either in a colloidal form, or mixed
with the clay which 1s an impurity in the chalk. Ordinary
weathering should oxidize the iron and digsolve the calcium
caroonate, leaving a3 reddish or bromicsh residue. Instead,
however, the analyses of the white chalk run higher in calcium
carovonate znd lower in iron than those of the dark chalk. Ap-
parently the ordinary Weathering processes have been reversed
in this case.

Physical Charascter of the Chzlk

Like the foreisn chalk that of South bUakota is nhyvsically
amorphous. This term is much used by whiting manufacturers,
but its meaning is rather vague. It is used in connection =
chalk to distinguish certain vhysical properties of fthe mzterizl

which are much desired for many uses to which whiting ige put
Whiting made by powdering limestone and marble and Toﬁih%tetjnp
calcite chemically does not possess these characters
termed crystalline The amorphous properties therefcre are
probably due to tq1q non-crystalline character and tc the col-
lJoidal materials which make up the oulk of the chalk.

[4%)

The flint or chert nodules such as are =hundant in the Eng-
lish chalk are conspicuous by their absence from the chzlk of
South Dakota. Some concretions of iron ore are to bhe found in a
few outcrops, but this material is very scarce. Gyopsum crvstals
(selenite) are reportsd by Lounsbery from the chalk about M
chell, and the same were noted above the chalk at Chamberlain
and Yankton, and below the chalk on the south side of the Miss-
ouri Valley near Gavville. This gyvsum, however, iz confined
to the ghales above znd pelow the chalk, znd tfar@rorc should
not be a detrimental factor in workine the materizl. Most of
it occurs as g layer Just above cr just below the chslk, and
therefore the two can easily De sevarated 1if it is nepessary
to quarry them together.

21
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Paleontology

arge fossils are not numerous in the Niobrara Formation.
Those that are found are for tne mogst part remains of pele-
cypods and fish Tt T stic fossil of this formation
is a gmall cyster, Ostres Lesta, wnich lives in closely
crowded communities on fragm = 0of shells of larger pelecypods
or are simply crowded Logevler in small patiches in the lime mud

of the ancient gea hottom. S gll crowds of these oysters can
e found on most chalk ou D ofteq on fra gments of the shell
of the great pelecypod, Havloscapha grandis, and stray shells
are scattered svaringly through tlo deh001t This fossil is
an indicator oif the Hiocovrara, and can ve used to separate this
chalk from the of formations.

Scales of fish are common in many places, but no attempt
was made to identify them. They ere circular in shape and vary

i : *om of an

inch to an inch in diameter. Shark
nd scattered sparingly through the formation,
hem an inch and a half long. They have been found
ndzntly in the sand which immediately underlies the
\1“ rara Formation at Mitchell, at least a peck of them hav-
ing been pumped up from the city well and collected from the
send. Larger teeth have been picked up from the outcrops on
Turkey Ridge, and algo from the outcrops on the south side of
the Misscuri River south of Gavville. A reptile vertebrae
was picked up on an outcrop in the Jemes Valley near Menno.,

Micro-fossils are very abundant. A complete list of the
fauna is In preparation and will bYe published some time in the
future. The following genera, hovever, have been identified by
Dr. W. V. Searight:

Globhigerine Truncatulina
Ariomalina Beolivins
Cuemnelina Gaudr7ina
Eobulus Rotalia
Nodosaria Bulimina
Globotruncana Frondicularia

Preparation of Chalk

The preparation of whiting from chalk is usually a very
cimple vnrocess. The processes now 1in use depend on a gravity
separation ¢f chalk that has been ground in water. Impurities
and cecarse material will sink more rapidly than the fine chalk.



By regulating the time allowed for settling or the rate of flow
of water, 1t 1s possinle to make ceparations which give 2 9ri

ety of grades.

Bl 3 I
{

o ~ 5 d y e S 1. NE e s . . — N
8 peen described by Mavwinrilizn Toch.

A simple method ha
2

"Whiting and natursl calcium carbcnzte zare prepared from the
natural chalk deposits of the c¢liffs in the soutn of England,
and Paris White, BExtra Gilder's Whit pani White are

all different qualities

iting Qenlei g upcn th “mﬁwht

of levigation and finene i grain. { preparation
is very anplc It cons‘, in grinding the c‘ifv; i
water, washing 1t, and cwing it to zettle sTge

The cream or that which i regt the surface dri Qv e
steam-pipes, bolted, and 2¢ Paris White. The next layers
are sold uander the name a Gilder's White, and the bottom
layer as Commercial Whit: which putty 1s made. Whiting is
a neutral cslcium Siek: and witn the excention of the small
percentzage of wa s very variable and dervends uron how
thoroughly it nhsa >d, 1t 1¢ remarkably pure and fine.
The materisl at of the tubs khovn as Commercial
Whiting 1s never e manufacture of mived paint, be-
cause it ie coar ing silica and lron, and in attemp-
ting to grind this grade the mills z2re ruined."”

A wmore modern type procedure including the use of class-
ifiers is deccrived by . Pargons. "Crude lump chalk is
passed through crushing s znd digsintegrated in a series of
mullers. The suldge, ting of about 11 parts of water fo
1 part of colid, 1is cor to a series of modern Hovl cless-
ifiers, hvdrosevarszto d thickeners. A large proportion
of the water is thus d. The nulp is dewatered {urt ey

¢ + . .

¢ 1 accompliched in
torage bhin from wnich
nd holting. This

in a continuous fil
a rotarv drver nmic
the nroouct ie taken

o

ot =
O
v

K =
tyvpe of equipment yield v one rrade of whiting 21 2 time
Two or more complete ¢ ould be recuired to produce more
than one grade simultzneoucsly. The newer tvrpe of ecuipment
greatly increases mil paclty, reduces lzbor requirements
and producticn ~ost, and provides & very uniform znd depend-

able product.”

B

The procegs usged in the vicinity of Kent, Tngland

1-Toch, Maximilien, Chemistry end Technoclogyv of Paints, Third
Edition, 1925, pp. 120- l?’

2-Parcons, A. B. Dressing vrude Chalk by Modern Methods: Fn
and Min. Jour., vol. 116, No. 10, 1922, pp. 415-%20
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descrived by Hugh &. Sp@nce.l "The industry is centered

ent. The cquarried chalk is placed in a 1l5-foot washing
and pulverized by means of iron bars suspended from ro

ing arms. The slurry vasses through a 1/8-inch wire screen
1

mesh wire gauze. Only the material that pesses through these
screens is used for whiting. The fine slurry is conveyed to
four series of settling pits with eight pits in each series.
The slurry fills the first pit, flows over into the second,
and so orn until the eight are filled. The finer material is
thus cerried over and settles in the last four pits, the praduct
wnich 18 classes as No. 1 grade; that deposited in the first
- 1g egraded No. 2. The overflow from the pits is conveyed
< to the washing tank. The whiting is dug out by hand and
on drying floors which have heating flues beneath them,
it ig dried for 26 hours it is taken by screw conveyor
i nemmer dilsintegrator which discherges to a bolting
me 1is single-bolted, and some double-bolted: the
nds a higher price. Much of the chalk mined in
pped ian crude form, chiefly to the United States.

.(‘
I
Or

ot

r?‘

Preparation of South Da

e8]

Chalk

e white zoneg of the South Dakota chalk could be pre
Tor market by a nrocess similar to those just described.
e method could be used on the dark chalk to obvizin =
product. There is a OID“udl”D, hcwever, in the trade
”alk or whiting that is not wnite. For some ournoses
T0 have a wnite color, but many uses, especially
a filler of colored materials, the
well by colored az oy white chalk.
vears ago oy whiting manufacturers
this state was usable ags 2 whiting
except color.

£ in the outcrops susgests
ah 0 blezch it artificislly. If the
ue iron or cclored collodial cley, a
ok De foQCLQJ. Only a2 Tew unsvete
i tried cng thig line, and a¢ vet
no ,Slred Ieculuc. A 1little expert
at nould make possible the develovment
ﬂal& co uld ho olcac%ed and sold in

DN

1. Wniting in Fnegland: Can-
I ISTaled
1( 6, . 7’\‘ e

2. Waro, F 3"_71 Cf‘ a1 South Dskote Ceo iogiczl and Nat




CHALK OUTCROPS 1IN THE VICINITY
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TURKEY RIDGE

Legend
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CHALK OF ThE TURKEY KIDGE AREA

The arez examined lies in the canyon of Turkey Creek he-
tween Volin and Talmo. Tnis region wzs chosen becauce it lies
along the Great NOPt1Dfﬂ nailroad tracks and t chalk 1s well

L s

hie
exposed In the bluffes along this porticn of the valleyv. The

easy accegs to the "\"lk and provimity of shi rolnc facilities
make 1%t 2 streategic point i¥ the materdial is to he uczed.

of the formation is about 150 feet, 119 feot
the center of Section 25, T. 95 N., R. %2 W.
and 97 ocutheast quarter of the zame section. The
bottom = formation 1g not expcsed but lies somewhere helow
thﬁ nottom of the wvalls The top, however, is exposed in the

first named section, =zince the chneles which overlie the chalk
appear to belong te the Fierve Formation. ﬁﬁ“&m total thickness
of the formation in thnlg region 1s near 200 feet, =hich is the
usuzl thickness assigned it, the bottom of the chalk lies some
40 50 feet bp w7 oth oottom of the valley. At any rate the

c

ion oOf

being me

o
=
'_J
D
3
-
D

ness and TF the chalk in the vallev insure &
possinle workin ness of at least 100 feet,

1

clacizl drift overlies the chalk which in some
hick. No borings were available but Jjudg ing

4

A4
L

ce of road 2nd stream cuts it appears to rez
0

\J
v

o 7% feet. Undoubntedly snhales cover tﬂe

lying vetween it and the drift cover. unly

one srnowed then, nowever, and it is probable that
th@f oceur only in the northern part of the area. In most of
the southern pzrt the shale cover has been largely or entirelw
removed. It ig possihle to find plenty of locations swrhere quar-

ries could be opened with but little stripping. Such locations
are egpecially abundant in Sections 1 and 2 of T. 94 N., n. 54
nd also in Sections 26 and 25 of the towmshiv to the north.

ter of the Materizl:

Two Kinds of mzterisl were noted in the field, 2 very white
formation and s thick zone of :

zone neasr the ton of the o a
white cr pure white color. This latter was called the
t ; field becaugs its exnoge

zonie” for identificstion in the

face weathnered 1o dark ouff color.

The "white zone" zs 1t -ras calle
by the cn v whiteneses of thne rock a“d
ering left 1t wnite or turned it to
querrv in the §. W. %, of Section 1, T. 94 L\,, R,

11



zone measured 14 feet
sured <5 feet.

while a half mile farther north it
One mile northn of the last exposure, in the £.E.

mesg -

corner of Section 26, T. 95 N., R. 54 W., 15 feet is exnosed
and it is doubtless thicker back under the hill away from the
outcrop.

Chemical analveis of the meterials of this zcne show that

there is

Detailed analvses were as

on an average,

Calcium Carbonate (CaC03)
Aluminum (A1, Oq)

Iron (Fe0)

Volatile Matter
Insoluble Matter

Follows:

Chalk Sample No. 1:
Location: N. E. %, Sec. 12, T. 94 N., R. 52 W. Cut bank
on west bhluflf of Wolf Creek.
Calcium Carbonate (CaC07) 34 .907
Aluminum (AlQOQ) 2.57%
Iron (FeQ) 1.29%
Volatile Matter 1.74%
Insoluble Matter 9,457
Chalk Sample No. 2:
Location: N. W. #, Sec. 1, T. 94 N., R. 54 W.: high knob
on the east bluff of Turkey Creek.
Calcium Carbonate (CaC02) 92.00%
Aluminum (A1202) 1.03%
Iron (FeO) 1.27%
Volatile Matter 1.14%
Insoluble Matter 2.70%
Chalk Sample No. 2:
Location: N. W. %, Sec. 1, T. 94 N., R. 54 Y.

on the east bpluff of

cnalk.

-12
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Calcium Carbonste (CaCO3) Q0.54%
Aluminum (A150%) 1.15%
Iron (Fe0) 1.29%
Volatile Matter 1.29%
Tnsoluble Matter 6.20%

Chalk Sample NO. 4:

Locstion: S. E. 2, Sec. 35, T. 95 N., R. 54 W. Taken 161
above rallroad track. Dug through talus to
fairly fresh material.

Calcium Carbonate (CaCOs ) 26 .96%
Aluminum (41,0,) LA
Iron (Fe0) 2 1.73%
Volatile Matter 2.29%
Insoluble Matter 7.20%

(@]

nalk cample No. 5:

Location: S. . %, Sec. 25, T. 95 N., R. 54 W. In "buff
zone" near its top at the west end of the hill.

Calcium Carbonate (CaC0z) 89 .65%
Aluminum (Al 02) 607
Iron (Fe0Q) ~© 1.94%
Volatile Matter 2.70%
Insoluble Matter 5,069

Chzlk Sample No. 6:

Location: Center of Section 35, T. 95 N., R. 54 W.:; on road
up west bluff of Turkey Ridge Creek, 1% mi. south
of Talmo. Taken A0 ft. from bottom of chalk.

Calcium Carbonate (CaC0j) 97,2987
Aluminum (A1,.0-) 25
Iroa (FeO) 273 LB
Volatile Matter .76%

Insoluble Matter 1.61¢

Chalk Sample No. 7:

Loc:tion: N. E. 2, Sec. 35, T. 95 N., R. 54 W., 660 ft.
North of road in Great Northern Railroad cut.
Calcium Carbonate (CaCOz) 92.1%%
Aluminum (A41,0%) L5099
Tron (Fe0) 2 2. 419
Volatile Matter 1.67%
Insoluble Matter 2,247



Chalk Sample No. 8:

Location: §. E. &, Sec. 26, T. 95 N., R. 54 W.
Calcium Carvonate (CaCO3) 92 .74%
Aluminum (A1503) .55
Iron (Fe0) ,61%
Jolatile Matter ,.,07
Insoluble Matter 5.05%

The "buff zone" 1is so called hecause its iron content

verzge 1 to 2%) gives a decidedly buff to reddish color to

the weathered residue. It is also distinguished from the white
n

zone by the fact that 1t weathers to a red clayey mass whnile
the white chalk zone weatners into 1little blocks and slabs.
When the fresh rock is broken, however, it shows a creamy white

te surface. The bul'f or red color is formed when leaching
rried off the 1ime(Ca CO3) of the rock leaV1ng the included
nd oxidizing the iron. When weathering has gone to the
sme, a sticky red clay is left as a residue.

Patches and lavers of black chalk are scattered through the
ff zone at irregular intervals. This material differs from
ther chalk in the zone in its black color which is due to
luded organic matter. The cclor leaches out readilyv where
thering occurg so that it 1s white or buflf along most of the
\ It is more thin bedded than most of the white chalk,
in places appearing almost shaley Some of it also feels more
critty under the fingers.

ol

Fossils and Correlations:

No fossil horizons were discovered though a few tvres wers
rather widely distributed throughout the exposures. The most
notahle re the Ogtrea congesta which occur in thin beds at

-
3
N‘-’D,

many horizons made of the uﬂaIECtQqu+]C masses of crowded
shells which gave the gpecies its name. Individual chells are
also scattered through the chalk. Slabs of these oysters were
most abundant in the lower 20 to 20 feet of the exposures, the
hest cspecimens being found along cuts made for the railroad.

very large pelecypod belonging to the
in the sha lev parts of some of the

scattered abunda't‘y through the formation,
nd no imurints of fish were found. In

found at the top of the buff zone, in
in the S. E. z, Section 26, T. 95 N., R.

}._:
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Detailed Sections of this Region are as Follows:

Wolf Creek Section:

Location: N. E. %, Sec. 12, T. 94 N., R. 54 W.: the cut
bank on the west bluff of Wolf Creek.

38 ft. Till

23 ft. Chalk Outcrop, probsbly thicker under hill.
(Chalk Sample No. 1)
Covered Chalk, outcrops to the bottom of the
creek, and pronably considerably helow this
level.

Volume: Chalk underlies the hills which occupy nearly

all of this querter section.

Cover: The 38 ft. handleveled to the ton of the hill
represents the maximum depth. The average
depth should be about 1% ft., with 5 to 10 ft.
over much of the area.

Material: Cliff not well expnosed, but float is very
light in color. The darkest being a light
buff.

Access: Good dirt roads and Northwestern Rsilroed run
within 100 to Z00 ft. of outcrop.

01d Quarry Section (Elmer Dose Farm)
Location: N. W. %, Sec. 1, T. 94 N., R. 54 W.

1/ ft. White chalk (Chslk Sample No. 3)

6 ft. Chalk bedrock, weathers gray or slightly
buff, but white underneath. (Chzlk Sample
No. 2)

27 ft. Chalk float

27 ft. Covered

20 ft. (Fstirated) to bottom of creek.

Volume: 13,600 Tons (most ccnsgervative)
Access: Great Northern Railroad runs through the valley,

less than one-fourth mile away. ©Slopes all
the way to the tracks.

15



Section from nailroad Cut in Hill:

Location: S. E. 2, Sec. 25, T. 95 N., R. &4 W.

23 ft, Silt with glacial pebbles makes knob on high-
est hill. Proovebly glacigl settling or wash
when Turkey Creek was forming. No laminae
sepr, Peboles under 2 to 4 inches, but one
or two boulders seen, in the railroad cut in
the hlllq

25 ft. "Wnite zone," 50 named Dbeczause 1t 1s white
when fresh and weathers white. This is the
same zone ag at the old guarry to the south.
{Chalk Sample No. &)

37 ft. "Buff zone," weszsthers buff. All cracks near
surface show weatheri This is vprobably a
concentrete of iron aad clay, for the fresh
rock 1s nearly ag white as the white layer,
A fewr shaly patches,

20 ft. Covered.

16 ft. Gray cnalk; mass of black ch

of cut. (Chs

Fconomic Notes:

s
I

The whnite zone and the buff
up Turkev Creek vanyon.

7z0ore can be traced far

The white zone imme 1a ely underlies the surface on
the east end of this hill aqd across the valley to
the weat. There is olentv oi area to make an evcel-
lent guaryy with s minimum amouﬂt of estripeing.

This lies right slong th
the fact that it iz in
ing vossinkle.

Section in Railroad Cut:

Location: N. E. %, ec.

2, T. 94 N., R. 54 W.; cut through
chalk by ﬁ811I08

20 f't.

Chalk, light oufl cast due to recent weather-
ing. Only one small patch of shaly material.,
A

<

11 the rect is good =olid chalk.

16



Section on Road up West Bluff of Turkey Ridge Creek, 1% miles
south oF Talmo:

Locztion: Center of Section 35, T. 95 N., R. 54 W.

Shale and bentonite.
t. Chalk
t. Covered. Cnalk exroced in Mmills scross vzlley
on northn side o7 road.
1% ft. Chalk outcron. Mostly talus, hut very cloce to
bedrock, (Cheli Semple No. 6)
Lh L. Covored, chelk.

Total tihickneses of chaelk, nrobabnly 119 feet.
thales and heatonite are probaﬁlv Pierre: they
are not cnzliky blszck shales such as occur in the

chalk.

Section from Grezat Northern Railroad Cut:

Locztion: o. E. +, Section 2%, 660 ft. north of road,

25 ft. Chalk. No shza 18
~Apo:@d in cut, 740 ft. lor

1o and <% f zgﬁ.
Vertic=1l jointing mzkes hlocke from two inches
to & counle “eet 2nd has zllovwed some weather-
ing ! £ art exposure, but most
of (Chalk Sample No.7)

Location: €. R. Z, *.; ion 26, T. 9% N., R. 54 W.; 2550

ft. north of road glong rasilroad. Then turn
left a few wuﬁﬁv@d “eet, Tollowing bend of creek
into tributary gullies. Ewcellent exvosure.

1% ft. "White zone," inches thick,
and dense for cl bhzablv thicker bhack
under the hill. Color--chalk white. (Chalk
Sample No. 9)

40 ft. "Buff zone." It weathers to a huff or red.
Final product of alteration where much water
has afiected 1t is a red clay. When fresh, 1t
has a creamy color. Some masses of black chalk
which usually feel more gritty than ordinary
chalk. Does not weather into blocks ac thexnute
zone doeg, but gces to a clay.

5 ft. Blzack chalk.
Hiver level.

b}
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CHALK IN THE VICINITY OF YANKTON

Chalk underlies much of the region to the west and north of
Yankton, but is easily accessible only near the Missouri west of
the city. Outcrops of chalk occur in the bluffs of the river on
the western sicde of Yankton underlying the Sacred Heart nospi-
tal, and can be followed up the valley as far as it would he
practical to heul it. The most westerly section ewamined in
this region was nine miles west from Yankton.

are not difficult tc find even though
kness of cover above the chalk in this
caused by the Missouri and itz tribu-
culders preojecting into the tributary
ction with the Missouri wvalley, on which
1ae heen remcoved. Under the hirher parts

orourden consists ¢f hlack shales which can
2t the old CP”°”+ nlant, and cver the

f glacial drif The eactern end of

N the map OF the iank*on region has only a
iospital thie had & maximum denth of forty
just west of the Hospital (in the N. 7.

: , B. 26 W.) the cover was cnlv 1¢ feet
epth of 25 to 20 Teet may be exnected in this

characteristic of the chalk near Yank-
the "hlack chalk." The exrosures on
" the hospital and at the old cement

L lanice of black te grev rock on

lor, however, bnleaches out

O
n rartly weathered surfaces

. cracks wnere water has had a2 chance
cK or lient buff. Further ”GaL%@rlnv
re o a8 i 2ae of the "puff zonel

)

D OOt w
ko)
'_l

c
characteristic color »f
warry, and along most

QMmoo
D

)

D
[SRR]
Moot

+

121k e¥posed in the cliff nine miles west of Yankton

:hie zgbsence o0f M"olack chalk" in the entire 145 feef

1ich i@ evnosed It evidently differs concsiderably

: fezkﬂorpa *o a2 white cr cnlv very

51 hace been exposed for za much
he cement plant nuarrv.
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CHALK OUTCROPS IN VICIKITY
OF

YANKTON

Legend
EITIWEE Chalk Outcrops Described
Ezzzg Area without Shale Cover
i? 01ld Quarry
i Towns
At ohi Milwaikee, St. Paul and Pacific R.K
: hicago, ﬁ} Sémﬁ?} aul and Pacific Hep. 55 W.
z
302 313 210 i
@
Pal Statle &
L Hosqjital
Boungdary ¢f Pierre Formationy
74
g 9 11
; |
Nl AN S ST =
fﬁ*/jzz | V// R
117 A 116 115 S '
S \\ég TR e
ff! l Yankiton
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Chemically the Yankton chalks average as follows:

Calcium carbonate (CaCOs) 34 .33%
Aluminum (AlQO ) .81%
Iron (Fe0) ‘ 1.55%
Volatile Matter 5.10%
Tnsoluble Matter 6.667

Detailled analyses were as follows:

Chalk Sample No. 9:

Locetion: N. E. z, Sec. 17, T. 92 N., R. %6 W.: at old
cement plant.
Calcium carbonate (CaC0jy) 92.72%
Aluminum (AlQO ) 1,289
Iron [Fe0) 1.169
Volatile Matter 1.57%
Inscluble Matter 4. 12%

Cralk Sample No. 10:
Location: N. E. #, Sec. 17, T. 92 N., K. %6 W.; at old
cement plant (dark ch=1k).
Calcium Carbonate (CaC0») 75 567
Aluminum (AlQO ) 1.16%
Iron (FeO) 2.17%
Volstile Matter 11.6%%
Insoluble Matter 5.11%
Chalk Sample No. 11, (Ground fine)
Location: Big c¢liff in the ¥. E. +, Sec. 22, T. 92 N.,
R. 57 W. North bluff of Missouri Valley.
Czlcium Carbonate (CaCO4) 92 .76%
Aluminum (A1504) 1.19%
Iron (Fe0) 1.449
Volatile Matter 1.14%
Insoluble Matter 2,249



Chalk Samnle No. 12:

Location: N. F. %, Sec. 14, T. 93 N., R. %6 W. One mile
west of Yankton on valley road where i1t descends

to valley.
Calcium Carbonate (baCOq) 83.27%
Aluminum (A1504) I
Iron (Fe0) 1.26%
Volatile Matter 6.0%%
Insolubhle Matter 7.51%

Chalik Sample No. 13:

Location: N. E. %, Sec. 14, T. 92 N., R. 56 W. One mile
west of Yankton on valley road.

Calcium Carbonate (CaCOz) 77 .26
Aluminum (A1202) Y3
Iron (Feu) 1.73%
Volatile Matter 5 .029
Insoludle Matter 12.74%

Section at Sacred Heart Hospital.

Location: «N. E. #, Section 14, T. 93 N., R. 56 W.

50 ft. Oxidized drift
40 ft. Chalk
10 ft. Covered -chalk.

Section at Road Cut West of Yankton.

Location: N. E. %, Sec. 14, T. 92 N., R. 5 W. One mile
west of Yankton on valley road, in cut where
road descends into the valley.

15 ft. Oxidized drift

22 ft. Thin bedded and jointed chalk, mostly making
little blocks one to three inches. A dirty
grey to wnite, but no real fresh faces seen.

29 ft. Only major bedding planes prominent, making
beds one to three feet thick predominate. This
is the freshest section of the cut. Color is
prevailingly dark grey to black on fresh faces.

. 23-



But weathers lighter, to a chalk white in places.
(Chalk Samples No. 12 and 12).

10 £t. Thin bedded and weathered. Color light grey to
white.

11 ft. Partly covered with talus. Ledge of chalk here
and there. All weathered to a cream or white.

Note: The original cclor of this chalk seems to be a dark
grey to black, may be due to organic matter. This color appar-
ently hleaches eacily to a creamy whifte or chalk white. This
would seem to favor the use of this chalk especizlly if a little
bhleaching could he carried on comercially,

Sfection at 0ld Cement Plant GQuarry.
Location: N. E. +, Section 17, T. 92 N., R. 56 W.

Silt

28 ft. Pierre shale, typical black gumbo. Few lences
of chalk at base. Highest ten feet above bacse,
pentonite-like clays, none over 2" thick, spaced
through section about equally.

A1 Ft. Buff weathering zone. Much of it black when
fresh, Black color lezches rapidly on weather-
ing. Ostrea congesta,

29 Tt. White zone. Chzl¥ very white most places. Some
grey patches. Ostrea congesta. (Chalk Sample
No. 9)

74 ft. Black slabby chalk. Eottom of quarry. UOstrea
congesta. (Chalk Sample No. 10)

Total 120 ft., 22 ft. chalk.

Note: It is poscsible tc locate guarries at many rlaces
where stripping 1s not excessive Tor many shoulders project
into surrounding valleys From which glacial drift and till
have been largely removed.

h

Section at Big Cli:

T, Nine Miles West of Yankton.

Location: Big Cliff in N. E. +, Section 22, T. 93 ., R.
57 W.; North bluff of Missouri Valley.

123 ft. Pebbly drift.
(Note: Absence of shale)

145 ft. Chalk, nct divisible into zones, as all locks
abrout alike. This differs from the chalk at
the cement plant in the notable absence of
black chalk. The c¢liff has weathered to a
very light buff, though it has been many vears

.22



since the river undercut nere, n»ut the out-
crops on the tributary oluffs to the north are
a deeper buff. (Chalk Sample No. 11)

Fconomic Congideration
4

beczuse it underlies many =h
cover i1s slight.

[l’)

1k i¢ readily

: Cn g
eres in this region

uld

'/) ;.\J

@]

Access is good: (1) the river is near; (2) good haul
roads to Yankton and Janousek; (2) four railroads at Yankton,
9 miles distant; one St. P. and P.) =t Jznousek, 6
miles nortn.

~
(@]
—
=
.

Section one-half mile east of the Big Cliff.

Locztion: Approvimetely on the east line of Cection 272,
T. )2 N., g&. 57 W. Clift goes to the river,
and Ulll add a Tew Teet to that given in

-l
other secticn.

25 Tt alk, partly covered, but «till outcrops
77 L. Olk wegthers a light putff, 1ittle or no

Ch
ch
blav&ﬂ .
(Bottom of the Big CLiff
20 £, Light colored c i
patches of hloc
River level.
Total, 1322 feet.



CHALK IN THE SPRINGFIELD-RUNNING WATER ARFA

The chalk of this region was examined bhecause 1t is serv-

ed by a brancn of the Chicago, Milwaukee, St, Paul and Pacific
Railroad, aund bpecause it is on toe MlQSOer River. FEither of
these means of transportation would make an outlet for the
chalk 1f guarries should ve opened in this region.

093

Chalk ouzcrops are to pe found i g of the Mics-
souri Velley and in the lower end © ey of FEmanuel
Creek. In both places the rock forms , cus bluffs and
can also ne traced by small weathered outcrops on the hill-
sides and in "oad cuts., In general 1t makes the lower parts
of the hills and proonzbly floors the vallevs of both the Mis-
sourl and Emanuel valleys though in these places it is covered
by a tnick deposit of alluvium. sbove it lies a cover of drift
and black shale 10 to 100 feet thicko This cover has been
largely removed, noWwever, in ma ay places along the cutcrops
s0 that guarry sites are not to find.

Character

DJ

The predominant color of the chalk of this region is a
dark grey to black. Tnis cnalk weathers to the reddish huff
whichn characterized the black chalk at Yankton. The end pro
duct of weathering 1s also a red uladn The deep red coloring
seems to be a good indicator for the black chalk., This black
chalk was egpecizlly well exposed in The big cliff about a
guarter mile qowfhwpgt of tne Springfield railroad station
where recent slides have expoged Ifresh rock for a thickness
of ahout 90

this valley is dark, however, for
tream from thne one just mentioned,

red chnalk underlaid by 20 to 20
white zone lies along the rail

3
D Q
D

A8}
O O o

rosa or fo N e Bluffe of The Missouri be-
tweern REunnin >1

the wvhite

83 04%
2.21%



CHALK OUTCROPS IN THE VICINITY
O

SPRINGFIELD = RUNNING WATER

~

Boundary of the Pierre Shale Formation

Chalk Outcrops Described
Towns

Chicago, Milwaukee, St. Paul and Pacif

ic R.R.

15 14 13
22 23 24
et
Y 26 25

34 35 36

3 2 1
1 10 11 12
= (=
& \
N 15 - :\i\\ 13
= Y N
,;’)X% ; y{/gﬁfb% NEBRASKA
N ) Gy e ,@/f///

/) R. 61 W. e R. 60 W
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Iron (Fe0)
Volatile Matter
Insoluble Matter

FRRVCRS

NN
A
N

Cralk Sample No. 19:

Location:

N, W. %, Sec, 27, T. 92 N., R. 60 W. Cliff on
west side of railroad tracks. Taken from bot-
tom of wnite zone.

Calcium Carbonate (CaCO3) 90.64%
Aluminum (A1503) 817
Iron (Fe0) — ~ 2. 459,
Volatile Matter 1.74%
Insoluble Matter 4 .98%

Chalk Sample No. 20:

Location:

N. W. #, Sec, 27, T. 92 N., R. 60 W. Cliff on
west side of railroad tracks. Taken above
creek level.

Calcium Carbonate (CaCOB) 88,887
Aluminum (AL1,0%) 1.25%
Iron (Fe0) 1.04%
Volatile Matter 1.13%
Insoluble Matter 6 .39%

Chalk Sample No. 21:

Location:

S. W. #, Sec. 27, T. 93 N., R. 60 W.; big cliff
about one-fourth mile southwest of Springfield
railroad station. Sample taken at base of mas-
sive bedded section, and is very fresh rock, a
representative pilece.

Calcium Carbonate (CaCOx) 69.1%%
Aluminum (A150,) g 21%
Iron (Fe0) - 1.40%
Volatile Matter 11.50%
Insoluble Matter 7.69%

Chalk Sample No. Z2:

Location:

S. W. #, Sec. 27, T. 92 N., R. 60 W. Big cliff
avout one-fourth mile southwest of Springfield
railroad station. Taken from cliff about 7007
west of big c¢liff, Chalk exposed here to
water's edge. Sample taken ten feet above
water level.
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Calcium Carbonate (CaC0Oz) 85.

Aluminum (A1,0
Iron (Fe0)
Volatile Matte

Insoluble Matter

Chalk Sample No. 23:

)

r

PN N

Location: About northwest corner of Section 22, T. 92 N.,
R, 61 W., three miles up the river from Running
Water, cliffs on oluffs on Missouri.
taken one-fourth mile east of place where sec-
tion was taken because fresher rock obtainable,

Taken 15 ft. above nase of cliff.

Calecium Carbonate (CaCOj) 80
Aluminum (A1504)

Volatile Matter 7
Iron (Fe0) 2
Insoluble Matter )

Chalk Samples No. 24 and No. 25:
Location: N. E. 3, Sec. 17, T. 92 N., R. 60 W,

.53%
60%
7. 28%
.30%
5, 4 3%

1.7

Sample

miles

along railroad toward Springfield from Running
Water. This is the first place at which the
chalk makes cliff's east of Running Water.
en near base of cliffs.

Sample No. 24:

Calcium Carbonate (CaC03)

Aluminum (A1504)
Iron (Fe0) -
Volatile Matter
Insoluble Matter

Sample No. 25:

Calcium Carbonate (CaC03)

Aluminum (A150,)
Iron (Fe0) =~
Volatile Matter
Insoluble Matter

Al

1.

2

o0

e K
L) O O~ O
AU N OV

85 .

23%

687

379
5.

677

607

Tak-



Detailed Sections were measured as follows:

Emanuel Creek Valley

Section in the N. W. %, Sec. 27, T. 92 N., R. 60 W. From

2
cliff on the west side of the railroad.

5 ft. Shale
10 ft. White chalk .
25 ft. "Buff zone", many calcite veins. Some black
chalk seen. 0Ostrea congesta. Weathers a dark
reddish buff. (Chalk Sample No. 18)
25 ft. White chalk, weathers only light buff (Chalk
Sample 19)

15 ft. Partly covered pbut belongs to wnite zone.
20 ft. Exposed in creek wall Jjust east of track.

Chalky white zone. (Chalk Sample No. 20) A
little black chalk in bottom three feet of
section.

in the S. W, %9 Sec. 27, T. 93 N., R. 60 W, Big cliff
about one-fourth mile west of rzilrcad station at
Springfield.

ft. Pilerre shale

ft. Dark gray ("olack chalk")., Weathers a reddish
ouff. Some calcite beds (1" -23") lying hori-
zontally. Jointing vertical with minor frac-
tures of 40° making slabby pieces. (Chalk
Sample 21 taken at base of this section)

25 ft. Dark chalk much like above but thinner bedded.

15 ft. Talus covered from recent slide. 700 ft. up-

stream rock exposed is the same as 25 ft.

avove., (Chalk Sample 22 taken 10 ft. ahove

river level, at latter outcrop.)

River level.

U
TR

Barometer Sections on Highway:

&
1

an

E. %, Section 2%, T. 93 N., R. 58 W. From top of up
ds to Emanuel Creek level at Springfield station.

80 ft. Yellow drift; no unoxidized seen in road cuts.
90 ft. Chalk, weathered dark buff color.

08,



Section on

Section

of

20
20

two miles northeast of Funning Water. In the N. E. 2%

east bluflf of Emanuel Creek along highway. Fast
Springfield station.

ft. Drift

ft. Chalk. Like that at Springfield Station in
S. W. %, Section 27, T. 92 N., R. 60 W.

Missouri Blu

st of RHunning Weter, about three miles up the Mo,
ver, in the Nortqwest Guarter, Section 22, T. 92 N.,
61 W. Cliffs on the bluffs of the Missouri .
ft. Drift
ft. Shale
7t. Chalk, weatners dark buff. Wherever fresh,

shows "black chalk". (Chalk Sample 22 taken
one-fourth mile east of this gection--Trecghect
rock obtainﬁhlo

Base of cliff at road level.

E. =z,

Section 17, T. 92 N., R. 60 W.; about 1.7 miles zlong

the railroad toward Springfield “rom Running Water.

10 f£t. Drift

11 ft. "Buff chalk", weathers buff

27+¢t. Creamy to chalky white, fairly thick bedded
chalk. Some uatches dark grey. (Chalk Sam-
ples No 24 and No. 2% both from near the bace

of the cll¥fs.) Weathers white or grey.

~20_



CHALK IN THE VICINITY OF MITCHELL

The following descriptions and analyses were taken from
Mr. D. F. Lounsbery's report to the State Cement Commission:-

"The only available 1lime material in the vicinity of
Mitchell is the Niobrara chalkstone. This outcrops in a num-
ber of places near Mitchell, and is easily recoginized by its
white or huff color. There are four general localities in
which the chalkstone outcrops in abundance, viz:

(1) Along the James River
Firesteel Creek

Enemy Creek

Twelvemile Creek near Ethan

,f\_/\/\
e N

Maps showing the location of these deposits are included near
the back of this report,

"The chalkstone consists largely of chells of minute
animals, all microscoplc fossll organisms, mixed with small
amount of clay When weathered, the chalkstone is of a white
or ovuff color; the unweathered chalk which has a blue or dull
grey color is rarely found in this region except at the lower
part of exposures along stream banks."

"1-Outcrops along the James Hiver

"The Niobrara Chalkstone is exposed at intervals along
the James River from fockport in Hanson County, to the mouth
of Morris Creek, four miles north of Mitchell, the most nor-
thernly outcrop being bection 34 of Perry Township. The av-
erage thickness of chalk above the water level is approximately
twenty-five feet. The overburden in most places averaging
thirty-five feet. The faces of all exposures are white, due
to leaching out of the iron pyrites by the action of weather
ing agents.”

"Due to the depth of overburden, no samples of the blue
unweathered chalk were taken.m

"Conecretions of pyrite are present only in small amounts
and the texture and composition of the white chalk are suit-
able for cement manufacture; however, the large amount of
drift over the chalk makes it undesiravle . "

"West of the town of Riverside, an exposure occurs along
the banks of the James River at the old mill site. The over-
burden is approximately sixty {ive feet, a short distance from
the river, which would prohibit the use of the chalk as a ce-
ment raw material at this point.V

30



\Jb

Lo
R.|62W 25 ROl WL - K. , R.519W. | 10¥

~0
bﬁ 33/’/(’%%':{3’/:2‘ e L,\
Y

o1l =t iregte=l Creek
2
!

2 )
D

et | O STV RTR T Tegt v N
AR NI Loy i I

Tttty ol L WW

R T T'T"‘?"E 1

L3 VOO i )

J/.
‘,

4,
/4
L/
i’ 3
N
o]

j &é;r.”ﬁﬁfi
26 A

ooy i %
\ TRTEMY ’ )
i~ i H

12 ' i =

S A AR
Ve

- : ‘ T,
; J S Lzl 16 % .
| 150 N 72 / 5
+ . W*:;W\J )/,-: =
‘ 2/ (‘\?} 20 ﬁ\‘:%ﬁ{\i?ﬁ
a: % NS
] , | | .
\>\ i i’“’ 701 26
; S
i i '
: 2 {0
i 31 \\\ﬂ“¥j\ s
; H ¥ ;‘m:‘(} \\
g z ,
; 5
| T
! 101
N.
1]
] 3 :
! !
i
= s
CHALK OUZICHRUPS In TLogend
THE VICINITY —_— e
OF ~— Jame e

MITCHELL

27 tH++ Railroads



Chalk was used for building

> gseveral vuildings in the city
avout fifty years ago. The cuarry whicn furnisned this mat-

erial lies in the northeast corner of the city.

Fifteen feet ov chalk were exposed at the cld cuarry
,5 or mcre oi glacial drift. The
ince 1891 . 5o slumped in and
he visit detailed informa-

inle. The wea-
e olan 3 partly

it. No :~17 f of  the
reddish colored weathered material was nr

cionn on
thered material ic
weathered chalk in

0ld Guarry Section:

, cection 22, T. 102 N R. 60 W.

Va g

O
‘D
~

are tyeoical of the white chalk:
Location:
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Si0 2.06%
Fe?@} 1.17¢
£120% 1,529
Cal 51.29%
MgO 227
507 03%
S in L00%
Tgn. 41,647
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chalketone, 1t would bpe almocest impcssible To exclude thecse
impure lavers., Thelr presence in the raw mivture would raice
the sulphur ntent fo such zn extent as to mzke the materiasl
unfit for cement mznufaciuring.”
YAnalycses of the material in these lavers gzve trhe Tollow
ing results:
2105 Ll 667
FesUq 4.?9%
A1-042 1z2.257
Cald ~ 2.61%
MeO 2597
S02 Ry
S in pyrite Nele)
Ien. Loss 26, 15%
all he anprox-
Fie 2 1% able. The
?r ia Can , out ck
rom tne 9lu1; >1 ri jave encountered which
variess from five ﬂc ten fe: vickness of drift, mzkes
approvimately eighteen to {w feet 0F chalkstone Over-

purden on the norih =zide of the creek was found from churn
drill records fto e crezter in most caces than that on the
south side.™

"Analvses of the chalk from the Firesteerl Creek goave the
foiloving analyse

"Location: N. W. Kae Lowver part of

the ex id unleacned zone,
6 ft.
810, 6 .23¢
ro 04 1.407
51203 2067
cad ~ 46.92¢
Mg Q 21%
S0~ L6
S in pvrites L 39
Iegnition Loss 2
"Location: ESame locaticn as ut from the white
leached portion of exposure; © ft. below the top,
8-12 ft. of gravel overlies the cnalk, medium
grade



"TLocation:

"[ocation:

"TLocation:

Si05

reats

Caé ’

MgO

503

S in pyrites
Ignition loss

O N -

0o N W
o
R

L0 .57%

In the road netween Sections 22 and 27, Lisbon Twp. ,

1500 ft.
chalk.
and exposure 30 ft. thick.

5102

FegOg

A1,507%

cab -

Mgl

2073

S5 in pyrites
Ignition Loss

Same area as above ssmple,
bzse of the

creek near the
5105
FGQOQ
A150%

V3
Ca% -

MegO

504

< C L

S in pyrites

Ignition Loss
Badger Twp. 1200 ft.
Sec. 33.

5105

FGZOQ

A1,03

cad ~

Mg0

S04

S in pyrites
Ignition Loss

west of bridge,
White =sample taken 15 ft.

soutn
Sample of Chalk 15 to 20 ft.

road cuts through tne
from the top of

taken across the

exposure.

hut

of the N. W. Cor. of

24 .08%
.72%
.18%
69%
56%
917
.219

7 L%

00O B~ B

W
==



"TLocation: Same location as above sample. Sample of blue
chalk 20-45 ft.

Si0p 12.10%
Fe,02 2,207
Al Oq 1.70%
Ca 40 . 597
Mg0 527
50+ 1.10%
S in pyrites 2.6L%
Ignition Loss 27 .64%

"Location: Badger Twp. 200 ft. east of above sample. Sample
of blue chalk 19 to 23 ft.

210 22 .94%

Fe, 8 1.40%

A1503 9 .50%

cab ~ 20 .56%

Mgd ‘64%

S03 -60%

8 in pyrites 3 33“

Ignition Loss 31. 604
"Location: Same location as above. Sample of blue chalk 23

to 41 feet.

810, 24.12%

Fe-0, 2.8

A% 03 5,739

cad 22 497

Mg 1\89ﬂ

S04 1.21%

S in pyrites 2.35%

Ignition Loss 28 LT
"Location: Badger Twp. in the S. E. Cor. of the N. E. %, Sec.

23 Sample of blue chalk 20 to 24 Tt.

Si0- 24-00%
Fequ 3. 14%
A1505 6.70%
cab - 20 .95%
MgO 1.24%
S0 1.39%
S in pyrites 2 26%
Jgnition Loss 20.10%



"Location: Badger Twp. in the S. E. Cor. of the W. E. %, Sec.

D

510 41 .56%
Fe 0, 1 887
A1505% 1.90%
cal - 20 427
Vg0 1.26%
804 .80%
S in oyrites 78%
Ignition Loss 20.329

"Location: Badger Twpn. 1400 ft. east from the bridge across
. the Firesteel Creek, between Sections 21 and 22.
Sample of DbDlue chalk 15-40 ft.

Si0- 23.16%
41503 9 76%
CaQ ~ 20 .02%
Mg0 5%
50, 859
S in pyrites BEG
Ignition Loss 31 .569

810, 25 34%
Fegaq 2 04665
Al O= 5 40%
cad ~ 34, 70%
Mg0 1.57%
50 1.13%
S in pyrites 2607
Ignition Loss 29 .74

"3-_FEnemy Creek Qutcrops

The Enemy Creek outcrops were examined on the 1929 survey
in Secticn 27, T. 102 N., R. 61 W. and in Section 24, T. 102
N., R. 62 W. In the &. W. 7, of Section 22, T. 102 N., K,
61 W., the top of the cnalk wss measured 20 ft. below the
surface of the upland, bpeing coverad entirely with glacial
drift and two to four feet of shale. There are many shoulders
and slcpes where this cover nas peen largely removed in the
valley so that stripping would not be gs great to.reach the
chalk.

N

L)
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The thickness of the chalk in this regicn 1ig about 1307
I~

o

to 13¢ A well in the N. s, Oof Zection ?4, T. 102 N.,
R. 62 W., reached the bottom the chalk at 127 ft. The top

2 i
of the chalk lies in the about ten feet ahove the torp
of the well. Of this thickh however, only about 20 ft.

can be counted accessible since the rest is far encugh helow
the bottom of the streams to make water tr ubles probazble.

The chalk as
cream color, but we
analyses gave the fﬂl

r light
“hemical

vL—J-.J
(‘TYQ

C‘O

w
gt

(\J

1k Sample No. 16:

Location: Taken in wig outecrop on south bluff of Fnemy
Creek,
Calcium Carbonate (CaCla) 92 189
Aluminum (A1-0%) - .88
Iron (FeQ) — ° 1,274
Volatile Matter 1.25%
Insoluble Mattier LA

Z
o

'_I
-2

Chzlk Sampl

Location: N. E. #, fection 24, T. 1072 N., R. 62 W., North
plulf of Fnemy Creek.

Calcium Cari
Aluminum (A1~
Iron (Fed) ©
Veclatile Matte
Incolu vle Matt

267
607
987
1.729

r
er 4“”;¢

— o‘
o5
LAy
=0

N

The Lounsbery report continues:

"The Nicbrara long the banks of
Fnemy Creek and tribu ip from Section 19,
eastward as far as able thickness is
aoﬁut 20 feet, with eet of drift over-
lyving. The chalk in tnls VLplﬁiiy belongs Lo the middle nart

of the Niobrara formation .

ing gypsum, 51mllar to t 1088 jes;ﬁlocd From Eirosl

"The face of the exposures invariably =zre reddish and
buff color. Seccndary gvrsum 1is often ‘ound in laree cuanti-



ties between jJjoints and bedding rlenes. While this fac. is of
little significance when the unweathered porticn is con sider—
ed, 1t points to a nigh iron o 1 chalkstone: the gypsum
being a Secondarv Droﬂuct “rom tion of iron sulrhide
The exnosure 1in Section 27 of Lisbon Townshin alons Wnemy
Creek, has The leact amount of overburden Lo he removed zs
revealed by the churn drilling holes. 1T proximate amount
of drift to he removed would be <9 OOO,DOD ic Teel “orana
ailable 25,000,000 cubic feet of alkst

five and one- “ﬁl? mWIOC to Tt ix miles to the BE.
csuited for railrced
ould be nececsary "

T a

"The C. M, & Et. P, RR can be Pvachvd at a distsnce of
[
¢

nuilding as a minimum amount of filling

"Some analvses of gamples taken by the churn drill gave
The following results:

Location: Between Seclions 3272 T in the
road 2400 Tt. west of r. Sam
ple taken from the T-49 L.
average of the 27 T
<
g
o
o

C Or

ey

O'Q © D

O OY NN O
Lad W

HMm=E O

2
in Pyrites
enition Loss

Location: Section 24, Lisho:
Corner of Sect”
leached pzrt of
21 ft.

SﬂO
Fen Og
@1% S

Locztion: Rection 27, Lighon Twp., 2700 t. east of the North
weet Corner of the Section (near the half-section
line, ple taken from the leached znd white

Sam
chelk, 12-17 ft.

L
N



Si05

FesO
92 Q
81303

MgO

1
) ~J

: T O 0 N I
SRATAATATARIAN

O
O OO O =0

S04 1
- .
5 in pyvrites 2
ITgnition Loss 21.07
Location: Same location as above sample. Sample ftaken from
the unweathered and unleached chalk, 18-40 ft., av

erage of the 22 ft.

Si0, 7.92%
F628
Al Oq 2,24%

Ca 2 .32%
MgO0 52%
0. 36%

S in Pyrites 1.90%
Tgnition Loss £ '

Location: Same location as abhove sample. Sample teken from
the Dlue unweathered and unleached chalk 40-5 £
average of the 10 ft.

810, 12.04%
AlqO’)\ a /4/0

cab ~ '26 659
Mg 59%
€0, 827
S in pyrites 4 .03%

Ignition Loss 21 48%

"These gnalyses show that the silica and iron oxide con
tent of the chalkstone 1s rather high, while the Lime con-
Lent iz low. T > togetiner with the amocunt of over-
burden and dief ; ansportation would render the chalk-
stone undesiravcle for use =z g cement raw material in this
locality "

"j--Tuyelvemile Creek
"In this locality the upper part of the wiocbrara forma
tion 1s exposed:; only a slight amount having been removed by

- 40



erosion. The thickness of the formation shown by well logs
of various wells drilled in the vicinity 1s between one hun-
dred and one hundred twenty-five feet.m

"One and cne-half miles east of Ethan, the chalkstone
comes to the surface with practically no overburden except
two or three feet of clay which is a decomposition product
resulting from weathering. The chalkstone is exposed two and
one-fourtn miles easzt of Ethan along the bank of Twelvemile
Creek. At this point, it is overlain by a sandstone which is
a representative of Pierre deposition. Overburden here con-
sists of six feet of sandstone =nd six to ten feet of glacial
drift. Available chalk anhove the water level is twenty-two ft.

"In the northeast corner of Section 29, Worthen Town-
ship, an exposure of chalk thirty feet in thickness exists
which 1s overlain by an ecuivalent amount of overburden in
the form of glacial drift. Apparently in this locality, the
lower part of the formation 1s present as the content of iron
concretions in the form of vyrite would indicate. The Benton
formation comes to the surface a distance of cone mile to the
southeast, and the wiobrara is aocsent. Dip of the formation
is northwest which would account for the greater thickness
near Ethan."

"Impurities found in the chalk are iron concretions and
silica. The concreticns while not as abundant as in the
Firesteel Creek locality, are present in a guantity sufficient
to cause difficulty in cement manufacture. ©Silica is pre-
sent in the chalk in amounts varying from ten to thirty per
cent.m

"From the standpoint of amount of averburden to be re-
moved and the nearness to transportation facilities, this area
is the most favcrable in which to ottain calcareous material
for cement manufacture.”

"Analyses of the chalk which are given below bring out
the following voints:

That the silica contents are rather high for use as a raw
material in Portland cement manufacture.

That the lime content is lower than that desired for cal-
careous raw material.

That the material is best suited for use in making natur-
al cement.

That the variation in comvposition both laterally and
vertically is considerable
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Analyses of samples taken gave the following results:

Location: Worthen Twp., 200 ft. east of the Northwest corn
of the N. E. 2, Section 19, in the road. Sample
of blue chalk 19 35.

Si05 17.94%
Fe O'2 3.06%
3 8 .76%9
5 37.08%
MgO 1,279
]e) L 10%
S in pyrites 137
Ignition Loss 21 .97%

Location: Worthen Twp. in the road 1700 ft. west of the
ceast Corner of Section 19 Sample of
chalk A4A--16 ft.

Si0 20.527
F628 ) 2. 600//
A1,50% 3 787
Cal0 ~ 6,017
MgO 71F
S0, 08%
S In pyrites 01%
Ignition Loss 21 07%

Location: Worthen Twp., 1700 ft. west of the Northeast
of Section 19. Sample of hlue chalk 20

(@]

S840 19 .129

Fe?aq 2.20%

A1503 9 .38%

Cal ~ 25 27

Mg O 1 .27%

S04 04

S in pyrites 07%

Ienition Loss 21 44T

Location: Worthen Twp 1200 Ft. N., 300 ft. east of

west Corner of the 8. E. 2, Section 19
Sample of white chalk 4--16 It

L2



Si02
F€203
A150,
C86 -
MgQ
S0,

S in pyrites

Tgnition Loss

.98%
667
16%
A
L71%
.10%
.12%
21 .77%

OO N0
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ccotland

Chalk outcrops in the valley of Dswson Creek east of
Scotland. The best exposures veing at the dam of the State
lake one mile east of the city. They may be followed down the
valley for at least another mile. Most of these z2re on should
ers which proiect into the valley ar the- how from 15 to
feet of chalk under a
cover on the uplands is
20 feet, but sufiicient
permit the opening of

ity

The Tollowing sect

taken at the srillway for the
dam wnich was cut int :

3 ft. Cover
16 ft. White or lignt grey chalk. Weathers white
(Chelk Zample No. 15)
Bottom of spillway.
15 ft. Cover o} now n

Note:

cover

Teathers w

Character

It igs to pe note

ig all white in color = e
of weathering which wer dces
the exposure show any roaar ct zcrer
of the weathe ering and C’lor of the rock corresponds to that of
the "White zone" this rock

on ”fKn> ﬁlnpe and it 1s thought
will be very sgimilar in arscte:

Calcium Carbonate (CaCOgz) 80 .65%
Aluminum (A1504) “79

3 ‘- rrl of
Iron (Fe0! 69
Volatile Mzatte: 2. 547
Insoluble Matter 12 . 55



CHALK OUTICROPS IN THE VICINITY
oF

MENNO

Legend

oz ozos Chalk Outcrops Described

NG James River
iy
ﬁ? Frash Quarry

Towns

= Chicago, Milwaukee, St. Paul and Pacific R .R.
R.58 W R. 57 W.
0"
213 214 e e 210 £R1 242
§@Frash Quarry I
O
o0
2 6 215 ; 219 28 2 -
\§
315 3 16 <E;%\ 3] 32 3} 3 3l g
James /ﬁ§§:£/
River
2 ATl & 5
/4
’ Ol ivet )'“' ‘mt
= / ; 9
- -
(/ 11 102 7 g




Ostrea congest

a are vplentiful hut no other wicrocconic
fossils were no;ed. S C

No careful zezrch was made Tor them.
Menno

Chalk outcrouns in the 1o”er part of
P

Jameg Valley in the vicinity of
a road cut four miles north and

rest of Menno in the
3. ¥. Corner of Section 20, T. 57 W. This cut was

used as a2 guarry for obtaining De used in a commer-
cial hog feed made in Menno oy Mr. Adolph Frash. This exposure
showed the following cection:

20 ft. Drift and float. Float gravelly.
45 £t. White chalk. Weathers white. Lower six ft.
slightly ouff. (Chalk Sample No. 14)

The chalk is similar to that unear Scotland in appearance.
It ig white in color and weathers to chalky white. This
color 1is characteristic for all ¢ exposures seen along the
cast bluffs of the valley from a distance of three miles south
e fThat &
O

Fal

of this expocure It is posesin i
gion 1is cnaractef;st'celly white and con
the dark grey or black chalk found in the vici
in the zones that wisnht be u=ed in cuarrying.

Chemicelly this chalk is:

¥
}

S

NN L) O

Calcium Carbonate <babaq>
Aluminum (Al504)
Iron (Fe0)

o

o~ -1
RN QN

RS

Volatile Matter B
Insoluble Matter 12.9

rogsils:

Ostrea congesta were extremely abundant ecpecially on zan
outcroo less than a quarter mile south of the cut. Nc other
Them

large invertebrates were noted though search was made for
One vertebra showing the doudble cups charact ra
of reptile was found.
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fALK IN THE CHAMASERLAIN-OACOMA ARFA

Chalk outcropq in the bhluffs of the é’Spouri where it

forms cliffs, poth north and south of the ci moerlain,

. , s s he Missouri

Vall@y whnra *ﬂo railro d and highway cross the river. Fvi-

dences of chalk can also be geen in the nluffs of American

Creek at the easztern side of Chamberlain and in the valleys in
the vicinity of Ozcoma.

m

The top of the formation lies about 50 to 70 Ft. above
the level of the river znd about 100 ft. helow the hlack zone
of manganese and ircn nodules which can be P@”QI_V seenn elong

the vluffs of the wzlleys of that region. The alk cliffe
are usually to be found under the shoulders which rroiect
from the sides of A 51 ¢, and from Fhich much of t he
overlying hurden been ero do Any quarr ie s

will have to be
leys, sre cut inf
to a depth of =t

of t“ valleyc ag the val-
tion 'h,ch evtends

and south of Chamber-

the river from Chan

thin bedded, almost

shaly. ‘Weathers to a grey =znd on longer
exposure a oright buff. Looks like a very
dirty chalk (Chelk Szmple 27 from upper
nalf of outcrop and Chalk oSzmple 26 from
lover hzlf.) '

Location: Along road nertheast of Champerlain nump houce.
67 ft. Drift

72 ft. Ehzle
covered
31 ft. Man ganece
122 ft. EShale
covered
76 ft. one
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CHALK OUTCROPS IN THE VICINITY
OF

CHAMBERLAIN =% QACOMA

TiIIinTIs Chalk Outcrops Described

Towns

Railrcad; Chicago, Milwaukee, St. Paul and Pacific

Qacgma

R. 72 W. R. 71 w.
43—



Sections South of Chamberlain:

Location: On hill in K. E. %, Section 29, T. 104 N., R. 71
W. Taken with a barometer.

1230 ft. Till shale
70 ft. Manganese zone
145 £t. Shale
55 ft. Chalk (Sample taken from this--No..28)

Location: S. W. %, Section 17, T. 104 N., R. 71 W. From
cliffs near first tracks and highway south of
bridge.

Pierre shale. . Black, full of gypsum.. One
bone found; could not identify it as all
broken.

10 ft. Grey chalk, weathers lighter to white.
Beds not so thin, averaging two to six
inches under talus where Sample N. 29 was
taken. . This zone seems fairly continuous
though some bilg c¢liffs do not show it.

60 ft. Dark colored, chalk weathering a dark grey
and in some places a dark buff.. Bedding
fairly massive, (1-2 ft./) where very fresh
but on a little, weathering becomes shaley
in appearance. (Chalk Sample No. 20)

Character

The chalk of this region is almost without exception dark
in color. . Most of it is thin bedded and looks shaley, whenbut
a little weathering has taken place.. Instead of the massive
blocks characteristic of much of the chalk of the state,
these ocutcrops present a woody appearance as .though the mat
erial were splintering off. On very fresh faces, however,
these minor beds are not so apparent and in places like the
railroad and highway cuts near Oaccoma it appears blocky in
some heds. This shaley appearance and weathering is dueto
the large amount of clay which the formation contains.

Chemical analyses made in the State Chemical Laboratory
of typical camples of this chalk gave the following:

Chalk Sample No. 26:

Location: One and one half miles up the river from Cham
berlain.
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Calcium Carbonate (CaCOs) 67.01%

Aluminum (A1505) L76%
Iron (Fe0) 3.69%
Volatile Matter 10.82%
Insoluble Matter 9.3:9

Chalk Sample No . 27:

Location: One and one half miles up the river from Cham-

perlain .
Calcium Carbonate (Caqu> 74,139
Alumlnum,(AIQO ) 1. 449
Iron (Fe0) 1.27%
Volatile Matter 5.06%
Insoluble Matter 15,467

Chalk Sample No 28:

Locetion: N. E. %, Section 29, T. 104 N., R. 71 W.

Calcium Carbonate (Labog) 74 .64%
Aluminum (AlQO ) ,667
Iron (FeQ) 2,129

Volatile Matter 9 657
Irisolunle Matter 65157

Locztion: . W. %, Section 17, T. 104 N., R. 7L W. Abhout
15 ft£. above the river level.

Calcium Carbonate (CaC03) 75.61%
Aluminum (AL, 03) 2.137
Iron (Fe0) ~ 2,139
Volatile Matter 2.2 L%
Incoluble Matter 15 046

Chalk Semple NoO. 20:
Location: S. W. £, Sec. 7, T. 104 “. R. 71 W. Token

1
:oout five ft. above railrocad tracks, which is
about sixty ft. telow the top of formaticn
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Aluminum (Als0-)
Iron (Fed) = -
Volatile Matter
Insclunle Matter

s were not abundant. A Tew scattered Ostrea
the only lzrge inverieorates rnoted. Some
e scatltered through rocke.






