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PREFACE

This thesis is submitted to the Faculty of the School
of ¥ines and Metallurgy of the Tniveraity of Missouri in
partial fulfillment of the work required for the degree of
Master of Science in Mining Engineering,

The paper contains the results of investigation of
structural control in regard to the occurrence and looali-
gation of the barite deporits in the southweastern part of
Cole County, Missouri,

The field work was performed in June 1946,

ii
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INTRODUCTION

Barite 1s mined in the Southeastern and Central dis-
triots of Missouri, The counties of Franklin, 3t, Franocois,
and Washington comprise the Southeastern district, and the
counties of Penton, Camden, Cole, Miller, ioniteau, and
¥organ conprise the Central district, Although the latter
region ia the larger of the two, its production of barite
is far less than that of the other, The area whioh is dis-
coussed in this report is in the mouthwestern corner of
Cole County,

The main points of the problem were:

l, To determine the features, if any, which appar-
ently controlled the localization of the barite deposits
irn Township 42 North, Range 13 Weat of Cole County,

M saouri,

2. To devise an economical method of utilizing such
features in exploring for undiscovered barite deposits in
that area.

3, To propose effieient methods of mining and of bene=
ficiation for the exploitation of the barite deposits,

Nost of the hitherto discovered deposits in the area
have besn completely mined, In June 1946 one mine wes in
operation, and only two proapects were Jmown to exist,
Therefore, it was considered that if information could be
obtalned about the geocloglc setting which controlled the

ogccurrence of the barite accumilations, the life of the
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mineral industry in the locality might be prolonged because
new deposits, which are presently obscured, would be more
readily found,

In 1820 lead ore, as either galena or cerussite, was
discovered in Cole Countys mining of the ore had started by

1827 and was s8till ir progress as late ae 1893, However,

Winslow, Arthur, Lead and zinc deposlie, JiBBourl Geologie
gel Survey, Ser, 1, Vol, 7, Sec, 2, P, 510, (1894)

for the 8ix years from 1940 to 1945, inclusive, the produce
tion of lead in the Centrml distriect was less than 1000

tons,

Annual Treports, llssourl Department of Minee aend Mining,
{1940-1945)

Probably the first year in which barite was mined as an
ore in itself was 1860, Broadhead recorded that in 1869 a

Tarr, W. A. J48souri University Studies, Soience Series,
Vol. 3, No., 1. 7p. 2., (1918)

Broadhead, G, C. Report of the geological survey of the
state of Miseouri, 1873-1874, Missourl Bureau of Geology
and lines, p, 334, (1874) .

barite mill wes in operstion on the Osage River near Bois
Brule Creek, After a period of inactivity the mining of
barite wes begun agein in 1935, and ten years later some of
the mines were still in operation,

The Central district is on the northwestern slope of the

Ozark Platemu, Winslow reported that the gentle regionmal dip

Winslow, op, cit 703

to the morth or northwest is ohanged locally by slight flex-
ures. The stratigraphic series of the region is Cambrian
(Proctor), Ordovician (Gasconade, Roubidoux, Jefferson City,
and St, Peter), Miesissippian (Burlington), end Pennsylvanian,
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The Jefferson City dolomite underlies most of the soil in
Township 42 NHorth, Range 13 “est of Cole County; the Roubi-
doux outerops in the northern part of the area, The top of
each barite deposit is in the Jefferson City formation,

Three varieties o0f barite in the distriot, indicated in
the order of their prevalence, are: "Ball‘tiff", which is
white and oryetalline; "drybone tiff", white and porousy and
"glass tiff", translucent or transparent crystals of barite,
The amount of deleterious minexals, such as pyrite, limonite,
chalcopyrite, malanhite; and galena, in and sdhering to the
Jigs in the mllling onrocess, the cencentrated barite from
the central district is mo pure that it 1& ueed 1n the mamu-
fagture of glams, whereas the barite from the Southeastern
district muet be leached by scid in order to have an equal
purity.

A map of the area, plate 1, was drawn on the ascale of
1:24,000; previously compiled maps which were available were
not suitable for field use because the scales were too small,
The source materisl for the map was a "blue=line™ print
asgermbled fromg 1, United States Agricultural Adjustment
Administration photographs of part of the Fugene; lissouri
quadrangle; 2, aerisl photographe made for the United States
Geological Surveyy and 3, and nlate from the United States
General Land Office, The erea in which the field work was
done 18 bounded on the rnorthwest by Federal highway 064, on
the north by latitude 38%265'00", on the emst by State supple=

mentary highway H, on the south by the Chiocago, Rock Island
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and Pacific Railroad, and on the west by State highway 17,
The Junction of highways 54 and 17 is 20 miles southwest of
Jefferson City.

The pits and quarries in the area were mapped on a scale
of one inch to 60 feet by means of a Brunton compass and a
tape, Where acceesible, the beds were measured for thick-
ness sand were examined for lithologic characteristices,
Either water or precipitous walls prevented measuring each
stratum in most of the pits, Consequently, where ptrata were
inaccessible, their thicknesses and types were estimated,

Joints are the only lmportant type of rock fractures
seen in southwestern Cole County, Rock cleavage is not pre-
sent, and the very few faults that were noticed are so small
that they are of little significance, Therefore, joints are
eonsidered to be factors of importance with regaxrd to the for-
mation of the barite depoasits becsuse ground water probably
was directed in its flow aslong the fractures and apparently
where the water encountered a place susceptible to solution,
the rock was dissolved and in some places a cave was formed
having the shape of an inverted truncated come, In view of
the presence of jointe, whioh are the paramount roock frac-
tures, and the absence of marked regional flexures, it ia
believed that the joints were the indirect cause of the
formation of the caves, Rlocks and gragments of wall rock
evidently fell into the ooening .after they had been loos-
ened by undercutting, and thus the broken rock formed a cone
of debris in the former cave, The spaces in the cone of

rock debris were cemented with barite and with relatively
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small amounts of galena, sphalerite, chalcopyrlite, and cal-

Mether, W, B, HMlneral depositis of lorgan County. Ml Seouri
Geclogionl Survey and Water Resources, {In prepsration)

cite, Such & mineralized deposit is termed a c¢ircle or cave,
The percentage of those minor minerals in the c¢ircle deposits
of Cole County is too =2msll to be estimated, Fventually ero-
slion removed the overlying esedimentes and exposed the top af
the cirole,

Tarr described a oirole depoeit, presumably the Resnvia

pit at locality 5, which in 1918 had a maxdmum depth of 30

Ig_rr. op, cit, p, 8%,

Tfeet, He noticed that tension joints are paralle)l to the

Tarr, W, A, ROONOMIC GE0l0ZYy. VOls 14, NOo. l» Ds DDe

(1919)

walls of the pitw; these fractures de not extend away from a

deposit but are merely periphersl to it. ©Such Joints were
seen at locmlities 3, 6, and 7, The fractures seem to bound
blocks of wall rock which had not been loosened sufficiently
to let them fall and become part of the cone of rock debris,
Ball and Smith in their discussion of joints in Miller

Ball, 8, H, and omith, A, F. Geology of Miller County,
Missouri Bureau of Geology aend Mines, ©Ser, 2, Vol. 1,

Ps 134, (1903}
County, which sdjoins Cole County on the south and west, wrote:

“In general, it may be sald that in the Cambroe
Ordovioclan rocks there im a persistent sedl of jcints
striking apggoximatoly ¥, 20° ¥. and ¥ 75° ®,, and a
minor set striking N, 45Y E, and X, 60° W,, the former
s6t being the more persistent,”

The joints in the Jefferson City dolomlits did not seem so

clear and definite as those Iin the Gasconade formationjy and
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Ball end Smith, op, €it, p, 134,

80y inasmich as the GCascenade did not outcrop in the area

where the field wor: was performed, the conclusion reached
Py Ball and Smith could not be verified, A satisfactory
average strike of the joints in the Jefferson City forma-
tion could not be determined,

Ball end Smith, op, cit, p, 75,

In 1929 Weigel reported that the contact between the

Welgel, %, N. Am, Inst, Min, MNet, Engr, Trans, Vol. 85,
Pe 267, (1929) |

Roubidoux and the Gasconade formations is sought as an aid
in prospecting for barite in the Central district, Although
that may be generally true for the district, it is not true
fox that portion of the region in Cole County because there
the deposits are in the lower part of the Jefferson City

and in the upper part of the Roubidoux,
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GEOLOGY
Tocality 1

Half a mile east of Hickory Hill, in Wi, WEL, SW3,
section 10 is e quarry that hes been abandoned since April
1946, The dolomite in the querry was pulverized for use as
fertilizer on farms of Cole County., An inhabitant of Hickory
Hill stated that plans have been made to resume operations in
August 1946, The quarry ie near the top of the south slope
of a ravine,

The sediments in the querry are mostly dolomite and

cotton rock, presumably in the lower part of the Jefferson

WCotton rock 1s an argliiaceous, slllceous dolomdte, It 19
very fine grained and denee, Mut relatively soft. It has an
earthy or clayey texture, being neither gramular nor orystal-
line, It usually splits with a conchoidal fracture, The
color is white, gray, yellow or buff," Ball and Smith, op.

eit, p, 71,
City formation, A six-inch lsyer of brecciated chert in a

loosely consolidated dolomite was in the lower part of the
quarry, Three feet below the top of the quarry face was »
aix~-inch bved of dolomite which had the appearance of a loose
breccia on a fresh surface but had many one-inch pits on a

weathered exposure,

The thin bed was recognized in atream channels in sections fi.
17, and 22,

Figure 1 (pege 8) is a plan mep of the quarry whereon are
indicated the jJoints., A vertical joint is shown am & line and
e crossbar that extends on both sides of the linej} a dipping
Joint is shown as & line and a crossbar that is on the side

towardywhichythegjoint is inolined, The most prominent jointe

www.manaraa.com



Filgure 1

50

PLAN MAP
ABANDONED QUARRY
NE I/4, SWIs4, SEC IO
LOCALITY |
SCALE
0

TRUE NORTH

50

www.maharaa.com

FEET



are at points A, B, C, and D} at pointes A' and B' are exten-

tions of those at A and B, respectively,

One Joint at point

A 18 a quarry facej the same is true of the joint at point D,

The joint in the quarry floor at point C was slightly sinuous

and very noticeable for 115 feet; it wae one half inch wide

and was fllled with a black material that contained a very few

particles of & mineral which seemed to be pyrite,

Table )1 is

e tasbulation of Jointe that were measured in the quarry, One

fracture, N, 42° L,, was noticed on the south side of & road,

about one tenth of a mile east of the quarry,

The joints which

were platted on the map of the area, plate 1, have no dip in-

dicetions because the crossbar would have confused the diagram,

The joints which were thus platted are X, 47° E,, point Dy

N, 52° ®, and N, 85°

"
biH

+y Bpproximate averages of strikes

between points D and A3 N, 80° W,, point Ay N, 74° V., point

By and N, 80° 7,, approximate average strike between point C

and the southwest side of the quarry,

N,
X,
Ne
N.
X

90°
903
90

86°
85°

Strike

Table 1

Joints at locality 1

Dip

400°
753
72

90°
77°

809
90°
gvo
840
550

Hun 2 e

Strike

Y.
¥,
I,
N.
X.

780
772
68

62°
61°

500
eog
58

52°
51°

* 20 %

Bk %
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Table 1 continued

Strike Dip Strike Dip
N, 47° =, 559 gm N, 58° w, 90° x
N. 443 E, 9509 N, 63° w, 51° ¥
N, 420 =, 909 * K. 64° w, 86° N
N, 42° X, 90 N. 64° w, 62° x
N, 33° m, 900 N. 699 w, 90° »
N, 28° Em, 65° nw N, 709 w, 829 N
N. 289 E, 74‘3 NW ¥, 74° w, 90° #
N, 21o E, 530 W N, 74° W, B20 S
g. go \1’?. 900 * N. 783 V. 783 N

. 20w, 90° » N. 78° w, 90
N. zg W, 900 » N. 80° w, 909
g. 200 v.;. 903 Y. 85° W, 50° §

® R 90%Y =
Y. 51° W. 90° *
N, 56° W, 57° §

Note: An asterisk (%) indicates m dip which was estimated,

Iocality 2

Figure 2 (page 11) ies a plan map of Groose quarry which
is in the center of E}, FE}, NE], section 30, The excavation
is at the base of a hill that rises in a aoutheamsterly direc-
tion., The pulverized dolomite from this quarry is used as
fertilizer orn farms in Cole County, Mr, Franklin Groose
commenced operations in March 1946,

Chert and sandstone are the upper li feet of rock, The
layere are not quarried, btut they are sufficiently weathered
to be easily removed by a bulldozer. The lower sediments,

2 feet of cotton rocu and 15 feet of dolomite, are ground as
fertilizer, The cotton rock strikes N, 38° E, and dips

13° XW, All the beds except the floor of the quarry seem to
become thicker as the excavation is extended into the hill,

Relatively few joints were seen in and near the quarrys

only one was noticed in the floor, Three Joints were
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measured in the same stratum where it was seen in a stream
bed 300 feet west of the quarry.

A pocket of barite, five feet long, about two feet high,
and two feet thick, was found in the southwest corner of the
querry; barite was in the upver six inches of the pocket,
The overly;ng dolomni te Qas compact, whereas parts of the lo-
wer bed had been dissolved, The barite wae separated from
the residual fragments of rock by thin layers of soft shale
and by a daxk red tallow-like clay. The pocket did not
seem to lie in & channel nor to have any orientation,

In & stream bed at the southeast corner of section 19
the outcrop of s pitted dolomite had a strike of N, 47° E,
and a dip of 43° NW, The strike of the only joint noticed
in the stratum was N, 37° E., The fracture is included im
table 23 however, in the plats of joint patterns on the map
that Joint hes been separated from those in section 30 and

has been pla¢ed in section 1%,

Table 2
Joints at Iocallty 2

Strike Mp Strike Dip
N. 86° =&, 900 » §, 359 &, 520 NW
N, 63° ®, 900 » ¥, 292 E, 90° =
N, 62° &, 700 ¥ N, 10° W, 900
¥. 51° E, 809 N, 74° w, $0° =
¥, 37° &, 90° » N, 86° W, B6° S

Notes An asterisk (%) indicates joints mssumed to be vertical,

locality 3
The Sestak pit is in the NE}, NE{, section 27 on the

www.manaraa.com
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east bank of a tributary of Bois Brule Creek, Figure 3
(page 14) is a plan map of the deposit which is elliptical.
rather than circular in shape, The meximum diameter is 2560
feet, and the minimum is 210 feet, The south side is
approximately 25 feet higher than the place where the road
leaves the pit on the north side,

When Mr, Iloyd Sestek, the present operator, obtained
cantrol of the workings in 1943, the pit was full of water,
After obteining a power shovel, an alr eompressor, and a
truck, he dewatered the deposit and began mining operations,
In June 1946 this was the only operating pit in Cole County,
The capacity of the mill is 42 tons of ore each dayj one
carload or 42 tons of condentrated barite is shipped every
three days, The pit is 80 feet deep on the south side; ore
reserves have been proved for an additional 78 feet because
a2 sump 1n the pit extende through ore for that distance,

In June 1946 ir, Sestsk was shipuving the concentrated barite
to Jollet, Illinois for use in the mamfecture of glass,

A pitted dolomite, probably the Quarry Ledge of lLee, is

Yee, W, T. Oeology of Folla quadrangle, Jissourl ruresu of
Geology end Mipes, Ser, 2, Vol, 12, p, 37, (1913)

on the north side of the pit; the base of that member was not
seen becasuse it was obscured by ore breccia, The rocks
sbove the pitted dolomite on the south side were estimated
to be shale and dolomites; their positions are shown on the
map of the deposit, The strata dip toward the south; on the
southwest side the dip is 5° SE end on the southeast side
61° swe
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Most of the bharite is white and crystalline; very little
of the "drybone" and "glass tiff" varieties is in the ore,
Limonite and pyrite, one inch and larger in size, are found
in the ore so infrequently that, when they do appear, they
are removed as curios, Galenes is vresent even more rexrely,
In 1945 a pocket of massive barite was found in the southe
west part of the plty its purity wes so high that the entire
pocket was hauled to the rail siding without passing through
the mill,

On the map of the area (plate 1) five joints are
indicated becmuse they appeared to be the more prominent,
Crossbars were not drawn on the joints because they would
have obliterated some of the detail, The strikes of the
Joints; as they were seen on the welle of the pit, are
platted on the periphery of the deposit (figure 3), After
all the Joints had been recorded, those on one side which
seemed to be extensions of joints on the other side were
conneoted on the basesa of similar strike and of similar
definity or sinuosity of dip., On the northeast well one
joint is platted with an inclination of 86° EW and 86° NE
because the upper part dipped to the northwest and the
lower part to the southesst, Joint N, 42° E, on the north-
west wall 1s platted with a dip of 76° IW and 82° Sk for
the same remson, The joint nearest the southeast wall
seemed to be a solution channel toward the top of the pit,

Two joints were found 25 feet west of the pity in

conslderation of their position and strike they were taken
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to be the extensione of similar joints found in the pit,
One fracture is platted as N, 47%<55° E, becsuse it had a
swing from the one position to the other,

In a ravine one eighth of & mile farther west no Joints
in alinement with those in the pit could be detected; however
soveral others, which are platted on the mmp, were found in
cotion rock and dolomite, The joints are included in table 3
and are prefixed with ths letter "A",

Four joints were noticed in a pitted dolomite, the
Quarry lLedge, and in e gray dolomite 700 feet northeast of
the deposit, The dips of the joints are not indicated on
the map due to the confused picture which would have ensued,
The fractures are included in table 3 and are prefixed with
the letter "B", At the junction of the road west toward
the pit and of the road on the east side of seotion 27
eanother joint wae found, but the strength of the fracture
was not sufficiently marked to justify platting it on the
mapg in table 3 it is prefixed with the letter “C%,

Barite is one third of the ore by welght although the
millfeed haes been es high as 70 percent, The ore is
drilled and blasted whenever the supply of broken ore in
the plt becomes low, which is usually nbout once a week,

On such daya the mil; doep not function because the two
men who work in the mill help in the drilling and blesting
operations, A Byers Bear Cat, Jr., power shovel equipped
with a 3/8~yard dipper loade the brolen ore into li-yard
Chevrolet dump,txuck, The distance Yy road from the hote
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tom of the pit to the hopper at the mill is epproximately
600 feet, BRBlocks of waste are sorted from the ore by hand
during the loading operation, The wsste rock is hauled to
the talilings pile after one to four truckloads or a maxi-
mam of six tons have accurulated in the plt, Water flowe
continuously from the bottom of the pit at the south side
and dralns into the sump from where it is pumped to the
tailings dam north of the mill, The pump is operated only
four hours each dayj after every rain more pumping is
necessary due to the temporary increase in water,

The mill conelsts of 2 hopper, 8 Jaw crusher, a trom-
mel, thres jigs, and bins for concentrate and tailimngs,
Iog washers formerly were used in Cole County, but Mr,
Sestak has found that a trommel, basides cleaning the mille
feed equally well, csuseg less reduction in slze of the
larger pleces of barite than s log washer, Concentrate 1w
withdrawn from the first and second Jigs, and the hutch
product of the third is in clesed circult with the firat jig.
Overflow from the last jig is osrried to the failings bin
by e bucket conveyor which slso acts ae a classifier
beceuee 1t elevates the sands but permitas the fines to flow
to the tallings dam, Water in the fines seeps through
the impounded tailings to a pond lower Iin the ravine from
where it 18 returned to the mill by a 200-gpm centrifugal
pump, Power for the mill is furnished by a McCormick-
Deering 15-hp tractor, Mr. Sestak has found that the drop-
pings from a small plece of burning inner tube ie the best
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belt dressing obtainsble, much superlior to the commercial

products,

The mine and mill are operated six days each week,

Ho particular days are designated for inspection and maine

tenance of the eguipment, rather, operation continues until

a mechanical failure occurs at which time production ceases

until the unit is renaired,

Strike

Q
76°
N, 51°
¥, 50°

B>
-1
»

Totes
vertical,

Table 3

Dip

909
009 *
90° =
81° ww
90°

86° wWw
84° ww
asg nw
B6- SE
90°

909 =

909
87° sm
909 »

c
A

Jointe at locality 3

Strike

N, 43° &,
M., 42° E,

N, 41° &
He 3§° e
E

"{. 370 lg

N, 352 B,
N, 33° &
N, 29° &
209 %,
N, 28° &,

¥, 27° E,
N, 26° E,
n, 82° w,

An asterisk (%) indicstes Jointe assumed to be

ILetter "A" refers to Joints in ravine one eighth of
a mile weat of the pit,
Letter "B" refors to Jointe €00 feet northeast

of pit,

Letter "C" refers to joint at road junction on east

side of eectlion 27,

Underlined atrikes refer to connections between

Joints on opposite sides of pit,
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Tooality 4

The Cempbell pit, figure 4 (page 20}, is in the center
of the T4, 8W4, 5%4, section 11, It is on the south slope
of & stream which Jjoins Boeis Brule Crsek in ssction 12, In
April 1883, when Winslow visited the deposit, it was known

a8 the Henly banky he remarked that the production of the

Winalow, Arthmur, Tead and zinc deposits, Hissouri Geclogl-
cal Survey, Vol, 7, Seec, 2, p, 704, (1894)

bank was barite and an inslgnifiecent mmount of galensa, The
last year in which the mine was operated was 19453 in June
1946 it was ﬁlmoat completely illed with water,

Cre breccie "vas noticed for 8 to 10 feet above the wa-
ter around the vcriphery of the pit, Above the ore breccia
are thin bede of cotfon rock and gray dolomite, and 15 feet
of pitted dolomite (GQuarry Ledge}, The beds dip toward the
south, Pockets of red tallow nlay, which have a maximim length
of two feat, are on the northesat walil, The barite on that
wall is predominently white and drystalline, Impurities in
the barite are galena and malachite; the corystals of galene
heve a meximum size of one helf of an inch, and malachite
is present as particles,

The most oconspicuous feature of the depesit 1s a
.polution channel which strikes X, 35° ®, The channel in
the southwest corner cannet be examined hecause of tha steep
wall, but the northeast end has thin layers of decomposed
shale and dolomite which appear to have slumped into theiry

present positions., No topographic indication of the Bolue
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tion channel is present on the land surface in the vieinity
of the deposit, The joints in the pit are indicated in
table 4, The prefix "A" denotes those joints which were

noticed in a stream bed 800 feet northesst of the pit,

Table 4
‘ Joints at locality 4
Strike ' Dip Strike Dip

¥, 62° %, 64° s N, 35° E, 90°
A N, 62° %\, 20° « N, 17° E, 62° w
n, 42° =, 909 A XN.=8,° 20° «

Notes An msterisk (*) indicates joints assumed to Dbe
vertical,

Letter "A" refers to joints in stream bed B00C feet
northeast of pit,

locality &

Figure 5 (page 22), ia a plan map of the Reavis pit
whicii 18 in the center of the NI}, Wi, section 28, The
weBt end of the pit ie approximately 30 feet higher than
the east end,

In 1874 the deposit, then known as the Sand diggings,
was in operation at irregulaer intexrvszle, The name of Sand
digegings was applied to it because the geslena ore was above

and in fissures filled with clay ard sand, In 1943, when

Broedhiead, G. C, Report of the geological survey of the state
of Missouri, Mlssourl Burseau of Geology and lines,
Pa 333, (1874)

the recent operation was ended, the depth to the floor was

150 feet, One report has it that the mine was closed due
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to the frequency of rock falls and the concomitant excessive
premium for insurance, ©8ince then water has filled the pit,
The rooks above the water in the pit are much-weathered
dolomites and shales, whereas those on the west slope above
the pit are compact fine-grained gray dolomites, The water
prevented a close examination of the sediments in the pit,
Presumably the Quarry ledge is below the water level because
it is present at locallty 6, which is at a lower altitude,
In the oouthwugt part the beds dip toward each ether from
the west and from the aéuth as 18 indicated on figure 5,
Joint H, 46° W,, 135 feet northeast of the pit,
actually is8 & solution chamnel one foot wide; it contains
no mineralization, only soft clay, decomposed shale and
dolomite, The observed vertical extent was two feet,
Table 5, a list of joints in and near the mine, includes
two that were found near the private road west of the pity

the prefix, "A", denotes the two jointa,

Table &
Joints at Iocality &

Strike Dip Strike Dip
N, 83° %, 90° » N, 15° w. 900
N, 69° =, 80° X A XN, 243 W, g85° E
¥, 49° E. 83° XW N, 46° W, 90°
N, 32° %, 74° SE A YN, 81° w, 90°

Note: An asterisk (#) indicates joints assumed to be
vertical,

Letter "A" refers to Joints near private road,
west of pit,
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Iocality 6

Locality 6 is in the XW}, SEl, SE}, section 28, 1000
feet southwest of the Reavis pit, A plan map of the deposit,
figure 6, 18 on page 25, WYater triockling from the south
side of the pit, which is 15 feet lower than the north side,
flows into Iittle Tavern Creek in section 33,

In 1840 the place was known as Smith's diggingsy 34
years later it was called the 0ld Circle digeinga, Possibly

Broadhead; op, cit, p, 333,
the recess in the southeast wall is the large shaft which was

sunk in 1874; the ressons for so believing are the smoothness
of its walle and the timbers which seem to be in place imme-
diately below the water level, At present the pit is known
as the Lesd circle,

In & few places around the periphery of the deposit the
Quarry Ledge; which is four feet above the water level, is
overlain by a decomposed delomite, The dips measured in the
pit are not positive and definite because the rocks probably
have been moved from their original positions during the
formation of the circle,

Table 6 i8 & compilation of Joints measured at Locality
8., In all probability the joint on the south side is the
bounding plane of a small block of rock because the fracture,
which contains barite, is peripheral to the pit, The Quarry
Ledge i8 exposed in fields northweat and southeast of the
it} measurements of joints were made in both places, Two
fractures, not shown on figure 6, are designated by the
prefix, "A", in the table; they are joint N, 68° W., &t
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the north edge of the field northwest of the pit, and joint
N. 3° W.y 320 feet south of the pit., The strike of the
latier was determined by measuring the strike of a Btream
which flowed through soft, decomposed dolomite for 100
feety imediately south of the decomposed rock the stresm
deviated to the west and the rock changed to a hard, fresh
dolomite, The obeervations lead to the inference that the

stream flows on top of a solution chamnel,

Table 6
Joints at Joeality 6

Strike Dip Strike Dip
N, 40° E, 909 A N, 66° W, 909 »
N, 38° E, 90 * N, 68° w, 909 w
N. 24° E. 90" * Ne 74° W, 90° «
N, 3° w, 90° ¥, 75° w, 629 8
A N, 3%°w, 909 » N, 84° w, 900 »

Fotes An asterisk (%) indicates joints mssumed to be
vertical,

Letter "A" refers to one Joint at north edge of
téelgtnorthwest of pit and to another joint 320 feet south
Q) PLlT,

Locality 7
The ILittle mine, figure 7 (page 27), i®s 700 feet south-

east of the Reavis pit and adjacent to the east side of
section 28, The north side of the pit is at the base of
& slope which rises southward, The difference in height
between the north and south sides is 10 feet,

The only information obtainable about the deposit is
that 1t was worked during the last ten years; it is now
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filled with water, The local residente term the pit the
I1ttle mine because of its size in comparison to the others
in the wvicinity) consequently that name has heen used in
this report to designate the deposit,

Above the Quarry Ledge, which is the lowest stratum
observed in the pit, are thin layers of shale and dolomi te,
all in various stages of decomposition, Here, as at the
ILead ocircle, the dips are not certain because of the pro=-
bable movement of the rooke during the formestion of the depe-
sit,

The joint on the southeast wall is platted with dips
toward the moutheast and northwest because the inclinatiom
of the fracture reversed itself, Table 7 is a list of the
Joints found in ILocality 7, The joint with the prefix,
"A", was noted 210 feet northeast of the pit; the fracture
is platted on plate 1 tut not on figure 7,

Table 7
Joints at Icocality 7

Strike Dip Strike Dip

¥. B0°® =, 909 » ¥, 46° E, 719 SE -
A XN, 49° =&, 83° g 799 NW

N, 48° &, 909 » B 7° R, 900 =

Notes An asteriak (#) indicates joints assumed to be

vertiocal,
Letter "A® refers to joinmt found 210 feet north-

eant of pit,
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locality 8

The Aubrey Scott prospect, shown in figure 8 (page 30},
is in the NEj, 5E}, SW}, section 14, It is 700 feet emat
of Bois Frule Creek on a slope inclined towaerd the esast,

Control of the prospect is held by the Camphell
brothers who in June 1946 were operating a barite mine at
Cole Camp in Benton County. The decayed remnants of shaft
eribbing on the south side lead to the inference that
galena was probably mined at the proepect, possibly 50
years or more ago, The maximum height of fthe bank, 15 feet;
is on the mouth sidej from there it decreasea around the
depoait toward the west where the edge of the prospect ias
not determinadle,

Subsoll forms the floor of the prospect except in the
arot central part where hlocks of dolomite lie at all mngles,
A pocket of red tallow clay was found under a block near the
oast side, Ore breccia was noted along the periphery on the
northeast wall, The Quarry Ledge of pitted dolomite is»
sxposed only on the south, and it probably extendes around
the depasit on the east side as ia indicated by the radial
dip of the bed intc the deposit, Both the white and the
transiucent varieties of barite are scattered throughout
the pit, Tranaparent crystals, 2 to 4 mm in size, lie on
the east aslope,

An outerop of weathered pitted dolomite, which contains
barite and limonite in oracks, is on the northwest sldej
probably dtiemet in {ts original position in relation to
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the ledge south of the pit, The two joints on the east side
are solution chaunele, Red tallow clay, stratified green
shale, and brecclated chert nodules in elay and shale are
in the vertiocsl exposure of the north channel, and dedome
posed dolomite and cotton rock are in the other channel,

The sediments exposed east of the south channel dip into the
deposit at an inclination of 104°, Four Joints were meas=
ured in the west exposure of the Quarry Ledgejy on the map
of the area, plate 1, joint XN, 11° W, is platted, The
Joints and solution channels of JTocality 8 are listed in
table 8§ the fractures seen near the road east of the

deposlt are indicated by the letter "A",

Table 8
Joints at Locality 8

Btrike Dip Btrike Dip
N, 80° BE,- N. 11° W, 90°
N, 87° w, 892 s N, 18° W, 900
A ¥, 71° &, 79° g A XN, 30° w, 209
A XN, 28° B, 909 » A N, 65° W, 90° »
¥, 4° &, 909 » N, 83° w, 900
N, = S, 90° = N. 88° W, 90°

Note: An asterisk (%) indicates Joints assumed to be

vertiocal,
Letter "A" refers to joints near rosd sast of

deposit.,

Locality ©
The Frank pit is on the east side of the X, SEd,

SEL, section 15, at the top of a flat ridge which drops
steeply to the north and slopes gently to Bois Brule Creek
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on the east and south, TFigure 9 (page 33), is s plan map of
ti'e deposit,

In 1891 gealena ore wes being mined by means of shafts
at this, the Farmer diggings as it was then known, lore
Winsiow, op, olt, 1, 704,

recently the mine was worked for barite by an open-pit

method, but operstions ceased in 1945, presumably for lack
of ore, whereupon the pit became filled with water, The
aversge height of the bank above the water level iz 10 feet,

The lowest stratum exposed above the water level is a
pitted dolomite, the Quarry Ledge. Overlying it are a
total of By feet of shales and dolomites, The beds are
inelined toward the north,

The few joints noticed in this locality are listed in
table 9, Joint N, 57° E, is unusual in comparison to all
others found in the barite pits in that its inclination is

379 whereas the minirum dip elsewhere is 629,

Table 9
Joints at Loecality 9
Strike Dip Strike Dip
N, 87° B, 37° % ¥, 35° ®, 90°
N. 48° E, 90°

Locality 10

Tigure 10 (pege 34); is a map of the Hale prospect
in the center of the N}, NE}, SE}, section 21, The deposit
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is on the farm of Walter R, Hale in a flat wvalley 1000 north
of Bois Brule Creek,

The prospect had been worked before lMr, Hale bought the
land about twenty years ago, The l=zst lessee mined four
carloads of barite in 1932, Mr, Hale stated that operators
are dlsinclined to open the prospect due to the abundant
flow of water which is present just below the surface. 1In
oxrdexr to disposé of the tailings, a long dam mist be built
on the flat bottom landy; consequently much good farming
land would be destroyed by the tailinge, The largest of
the three ponds on the prospeci serves a8 a source of
drinking water for the stock,

Iixposures of the Quarry Ledge sre on the east side of
the prospect, in the drainage ditoh 50 feet east of the
deposit, and in s small stream on the west side, In the
stream the dolomite dipe toward the northeast, The sporadic
occurrences of barite at the prospect are shown in figure 10
the size of the mineral ranges from one mm to one inch,

The Quarry lLedge has very few joints in this locality, Table
10 contains the only fractures noted in the areay none

were seen in the prospect itself,

Table 10
Joints at Locality 10
Strike Dip strike Dip
N, 73° w. 90° * R, 88° W,  90°

Nete: An asterisk (%) indicates Joints assumed to be
vertical,
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JOIXNTS IN STRTAM EEDS

In order to obtein a broad regional concept of the
Joint systems in southwestern Cole County and of their
relation to the barite deposits, the beds of streams
which traverse the area were examined for such fractures,

Jointe measured in stream chamnels were platted on
the map of the area (plate 1) on the bases of zoning and
strength or prominence; those which were not in a zone
or had little relative strength were not platted, Table
11 i8 & list of Joints measured in a etream bed mouth of
highway 64 in section 17; for the sake of claerity the dips
were not indicated on the map, The brecciated dolomite,
noticed in the abandoned quarry at Locality 1, was seen
in the oreek bed, JFracturee were measured in the bed of a
oreek whioch flows through sections 26, 23, 24, and 13j the
Joints noted in the bed of Bols Brule Creek 1n section 14,
23, and 22, and in section 203 in section 22 the breccia-
ted dolomite was noticed near the junction of Bois Brule
Creek and the stream which flows north from locelity 3.
Joints were seen along the stream near the east side of
section 333 they are indicated in table 14, The same table
contains Joint N. 76° W, measured in section 34 and solu=
tion chammel N, 60° W, measured in the railroad cut west
of the tumel in section 31, |
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Joints in Stream Bed

N,
N,
N,
.
I‘:.{.

N.
N
iy

H,

K.

N
N.3
.
N.

Strike

200
902
90

8g°
84°

84°
81°
819
sog
80

69°

46°
9@
359
289

Notes
vertical,

i
i

An seterisk (%) indicates jointe

Table 11

Mp

90° %
900 =
88° x
900 %*
90° »

909
80°
820
64°

=fRdil -

750

758
90
83°

HxEE »

909
720

i *

90°
90°
90°
759
849

ok ok k

90° »
909 »
B85° N
90° =
90° *

900
909 =
900 =
73° xw

Strike

N,
N,
1‘;.
Ne
.

250
24°
22°
14°
100

6° :

» Dip
B, 900
Ee 90°
E, 900
X, 90°
E, 750
A 76°
S, 83°
S, 909
V. 96°
\ A 90°
v 90°
V, 7M°
1: ” 900
We gg®
W, 50°
Y. 84°
We 90°
' 90°
W, 58°
W, 87°
W 90°
W, 909
W, p0°
W, 86°
V. 909
V. 90°
W 900
We 899

assumed to
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South of Highway 64 in Section 17
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*
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Table 12

=8

Joints in Stream Bed in Sections 28, 23, 24, and 13

Strike Dip Strike Dip
N, 889 =, 90° * ¥. 10° W, 909
Y. 86° E, 90° * ¥, 21° w, g0°
N. 78° T, 909 & N. 25° w, 90°
N, 78° =, 900 % 1, 290 w, 90°
N. 72° %, g0° N, 30° w, 90°
N. 72° =, 90° » N, 41° W, 909
N, 60° & 900 « ¥, 45° w, 90
¥, 47° =, 00° » n, 50° w, 809
N, 42° &, 90° * 1, 64° w, 90°
N. 26° E, 900 ¥, 67° w, 90°
¥, 22° =, 90° » L, 75° W,  90°
N, 12° m, 90° » v, 83° w, 90°
¥. 9° E, 90° x ¥, 84° w, 90°
¥. 5° =, 90° » M, 84° w, 90°
Note: An asterisk (*) indicates jointe assumed to
vertlioal,

Table 13

Joints in Bed of Boia Brule Creek in Sectiocns 14, 23,
Strike Dip Striks Dip
¥, 86° &, 900 N, 9° E. 902
N. 86° E, 90° » N, = 8, 20
H. 799 E, 800 # Te = S. 80°
N. 73° =, 90° * ¥, B5° W, 900
¥, 68° - N, 8° w, 900

63° &, 900 »
Y, 23°% w, 68°
N, 64° E, g0% » N, 50° w, 90°
¥, 56° E, 909 » ¥, 60° W, 900
N, 44° =, 20° » ¥, 68° W, 90°

N, 18° =, 90° =«
o v, 86° w,  90°

N, 14° =, 90 x

Notes An asterisk (%) indicates Joints assumed to
vortical,

ok ok ok % k ok k %k %

% %k k&

o
o

22y and R0

A KKE KRR

%
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Table 14

Joints in Stream Bed in Section 33

Strike Dip Strike Dip
K. 423 ; gog * N, 712 W, 909 *
N 270 T 90 x N 70 W 90° »
s B, ¢ B N. 76° W, 90Y &
N, 17: T, 90° » ¥, 81° w, 90° »
¥, 489 w, 30° * ¥, 81° v, 90°

A N, 60° W, 909 6, 86° v, 900
v, 68° W, 90°

Notey An asterisk () indicates joints assumed to be
vortical,

Letter "A" refers to solution channel in railroad
cut west of tunnel in msection 31,

Letter "B" refers to joint in section 34,
TECHNIQUE OF PLATTING JOINTS

In 19212 Sheldon examined the Joints in the vicinity

of Ithaea, New York with reference to the flemuree that are
in the arem, The strikes of the measured joints were tabe
wlated in groups of three degreer each for those in the
Fall Creek gorge and in groups of five degrees each for the

fractures of the entire area., The plat has the form of &

Bheldon, Pearl. .Journal of Geology, Vol, 20. DP. b4, 66,
{1912) , S :

protractor whereon a ray was extended a unit of length

toward the center for each Joint that fell within the par-
ticular range of three or five degrees,

Perker in hie study of the systematic jointing in
central New York platted the joints which he measured in
a manner the reverse of that followed by Sheldon, Parker

used ranges of five degrees eachj the midpoint of eaeh
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range was a multiple of five degrees, Thus the spresd of
joints covered by any one range consisted of those which
fell between mimus 24° and plus 2%0 of the midpoint,

Tach Joint within a range was not platted toward the center,
&8 Sheldon did, ut radially from the center on the mid« -
peint of the range, The midpoints of adjacent ranges were
somnected by etraight linesy i1f e partioular range hed no
strikes platted on it, the midpointe of adjacent ranges were

comnedted to the center of the plat,

Parker, J. M., 111, Geologlcal Society of Amer:ca, Bulletin,
Vol, 93, p, 384-380, (1942)

Sheldon's plat has the appesrance of a semicircle out

into many, uniform segments, whereas u plat drawn by Parker
has the appearance of a milti«bladed aireraft propeller,

The jJointe of the area in Cole County, Kiesourl, were
platted in accordance with the method outlinsd by Sheldon,
but little information resulted, Then a diasgram wes made for
each saction of the area following Perkerts method; the
Jointa)were platted on the midpoint of ench five-degree range
on both sldes of ths genter of polzr coordinate psper, The
shortest ray in a section ie equivalent to one Joint; a gregs
ter mumber of joints is indicated by & like multiple of the
unit of length for the shortest ray, The diagram in section
28 can be teken as an examples ray ). 85% E, is orne Jjoint
in lengthy and ray X, 5% W., two jointsy ray ¥, 70° Ww,, three
Joints; and ray N, 50% E, is four jointe in length, The

pame 5¢ale was used for the dlagrams in all other sections,
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Interpretation

If lines are drawn tangential to the northwest sldes of
pits 4 and 10 and to the southeast sides of pits 8 and 7,
they form & gzone that strikes N, 37° E., and within which
lie all the kmown barlte deposits, The length of the zone
from ILocelity 4 to locality 6 ia 3,1 miles; the widths of
the zone are 4450 feet at locality 4 and 4200 feet at Loca~
lity 6, Ioomlities 3, 5, 6, 7, and 8 1lie within a belt 800
feet wide parallel to the main zone., 1t is worthy of note
and is deemed of mejor import that the averasge scannsd atrike
of jointe in the pits at Ioonliities 3, 4, 5, and 9 18 approx-
imately psrallel to the strike of the zowne, Extensions of
the solution channels in locality 8 either pass nsesxr or
Intersesct pit 9,

As the depositas tend to follow & pattern or trend,
likewise the main streams of the area show a tendency toward
an orientation, Bois Brule Creek strikes N, 79° E, for
14,000 feet eaetward from the corner eomnon to sections 19,
20, 29, and 30, and in sections 14, 15, and 16 a north tribu-
tary of that oreek flows approximately N, 85% W. for 10,000
feet; these two trends are roughly parellel to the more pro-
minent rays of the Joint patterns in sections 10 and 17, The
average strike of the solution channele in locality 8 ie also
alined with the north branch of Bois Brule Creek, Within the
sone for 7000 feet., 1In sectione 13, 24, 23, and 26 another
tributary of that creek flows N, 44° E, for 6000 feet and

turns to N, 15° E, for 3000 feetj; the average atrike of the
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stream from seotion 26 to the Junction with Bois Brule Creek
in section 13 ia N, 33° E.p which {8 almost parallel to the

Zone,
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CONCLUSIONS
Exploxration

The area wherein prospecting would seem to be most
favorable 1s that tract delimited by the zone of pits and
extended on the south to Little Tavern Creek and on the
north to the stream flowing southeastward in sectione 1 end
12, The two strecams were selected as the southwest and
northeast boundaries, respectively, because they seem to be
the limite of the drainage pattern that cen be correlated
with the Joint system, The favorable area was designated
on the bases of the position of the pits and of the presence
of the pitted dolomite or Quarry Jedge in or nesr slmoet
all the deposits, The Quarry Ledge was not seen in or near
the Reavis pit; however, its position at the adjoining
deposits, Iocalities 8 and 7, permit the infsrence that the
stratum is covered by the water which fills the pit.

In sections 13, 14, 23, 24, sand 26 the aresa that is
southeast of the zone of pits and on both sides of the
ptreem flowing northeastward might contain barite deposits
because the pattern of the main stream is similar to the
pattern of Bois Brule Creek in the Zone of deposits,

Inasmuoh a8 the Roubidoux formation is exposed in the
north part of the area and the deposite lie in both Jefferson
City and Roubldoux, it seems that in the north part the more
favorable ground is that which lier at the higher altitudes,
a8 on the hills, where the Jefferson City has not been
exoded away. .In . the south part the prospeciing oan extend
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into the flat valleys except near the lower reaches of the
etreams where the Roubidoux is exposed,

The ocurving rimrock of s c¢ircle deposit is an important

feature to be observed, if it is on the surface, The rimrock
18 noticeable on the south Bide of the Aubrey Scott prospect,
Iocality 8, but not at the Hnle prospect, Locality 10,
Blocks of rock lying at all angles are another indication of
a prospect,

Perhaps erosion has not removed the sediments overlying
the undiscovered depositsj; consequently it is possible that
geophysical methods of exploration could bs used to advane
tage, The gravimeter and the torsion balance are the geo=
physical instruments which might be most suitable for use
in exploring for barite in Cole County, ZElectrical methods
would mseem of little value because not enough pyrite appears
to be in the ore, XZvidently the gravimeter is better than

Helland, C, A, Geophyslcai exploration, p, B8, [1040)

the torsion balance because the latter needs more correction
than a gravimeter in dissected topography, like thet in
southwestern Cole Caunty. A sugcested practice is to take
readings at esch deposit; possibly the mean data would
afford a standard which would be used for comparative pur=
poses during exploration, The U, S, Navy has shown the
practicability of using an airborne megnetometer; perhaps

e gravimeter, mounted in a heliocopter, could be atabilized
by an electric gyroscope for use in geophysicsl exploration
in Cole County.
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Mining

Loading ore by power shovel and heuling it out of & pit
by truck is costly and inefficient, especially if the ore is
not broken sufficlently to permit a high dipper factor, A
more efficient method would be {0 use s bulldozer in the pit
to gather the ore to a position where a clamshell-type crane,
mounted on the rim of the pit, could reach it} the eorane
could swing the clameshell to the hopper for dumping, The
disadvantage of such a method is that the ore rust be fine~
1y broken to0 permit good or easy digiing by the c¢lamshell,
Another method would be to use e bulldozer in the pit and ma
light osbleway with two stationary towsers mounted on the
rim of the pit, the cableway to be equipped with & rectangu-
lar ucket that is filled either by the bulldozer direct
or by means of a semi-portable ore pocket which 1n turn
would be filled by the bulldozer, The operator could be
placed in such a position that he would have a view of the
sntire pit, the mill hopper, and the waste plile,

In order to forestall the danger of falling rock in
desp pits, it might be well to clear the soil from the rim
of the pit. At definite intervals a man could be lowered
along the sides of the pit by means 6f e portable hoiat\to

bar dovn rock which becomes loose because of weathering.
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Milling

Inasmich ae the ore is relatively pure, milling does
not constitute & problem, Merely by increasing the mumber

of Jigs in a mill, the mine production can be raised pro-

portionally,
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SUMHARY

The barite deposits in T, 42 N,y R, 13 W, of Cole
County in the Central distriect of Missourl were studied to
determine 1f the struotures could be correlated with the
topograchy, Examinationsg were mande of 10 pits and quarries
and of streams in 14 sections to note the jointe snd the
distinctive beds of rock, The joints in eac¢h section were
platted to lesxn whether & pattern is present or noticeabls,
The average strxrike of the jointe in elmost each pit is
epproximetely veraellel te the zone formed by the deposits;
conssquently the zone seems to be the most favorsble area
for barite prospecting, BSoutheast of the zone is another
area which might be favorable because it has a drainege
pattern elmilsr to that of the other srea, Features to be
sought in proepecting are the Quarry Ledge or pitted
dolomite, the curving rimrock of a deposit, and blocks of
rook lying at al)l anglea within a small area, A gravi-
meter might find application in the search for new deposits,
Mining efficiency could be improved by the use of a light
cablewsy to holet the ore from the pit to the mill hopper
and of a bulldozer in the pit to gather the ore,
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