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of* hlgh-calc1um llmestone whose thickness ranges from
about 55 feet up to-70 feet o mere. In a1l samples,
CaCO, and MgCO3 make up more than 99 percent of the
total, of which MgCO3 constitutes O.44 to 5.25 pereent.
The produeing quarries in~the district operate chiefly
in this zone.

Zone 3 contains the oldest sedimentary beds ex-
posed in the district and is dolomitic limestone. Its
maximun measured thickness is 74 feet, One 14—-foot bed
(sample No. 15. Talley quarry) contains 13.63.percent
MgO0 and 0.82 percent insoluble residue; this is over-
lain by 60 feet of stone (sample No. 16) that contains
6.95 percent Mg0O and 0.076 percent SiOp. Samples No. 17
and 18 contain 8,37 and 5.86 percent MgO, respectively.

The dolomitic limestone of zone 3 has a rather un-
common ratio of Mg0 to Cal, and in addition is very low
in silica. Steidtmann 14/ compiled the analyses of 1148
" limestones and dolomites from the United States and
_eoncluded "... nearly pure limestones and dolomites are
much more common than mixtures of the two, and the mix-
ed beds average higher in insoluble constituents than
the pure limestones and dolomites"™. Stout in inVestiga—
‘ting the 1limestones and dolomites of western Ohio,
found that most of the carbonate rock sampled ".,.. was
either a true dolomite or a limestone bearing only a
few percent of magnesium carbonate" 12/. According to
these conclusions, therefore, dolomitic limestones are
rarer and more impure than either of the end members.
The rock in zone 3 thus appedts to be a comparatively
rare type and offers possibilities for certain special-
ized uses which very few stones could satisfy. For ex-
ample, this stone has an ideal compogition for a flnx
in blast furnace iron smelting. where a high-magnesia
slag is desired.

The chemical composition of the St. Clair formation
from various quarry faces and outcrop sections near
Marble City is shown in the following Table of Analyses,
pages 16-19, inclusive.
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PHYSICAL PROPERTIES

In most exposures of this district the St. Clair
is compact and medium- to coarsely-crystalline, and the
overators are able to quarry and ship it without exces-
sive loss in fines. The compressive strength on four
samples as determined by the Watertown Arsenal in
1930 16/ ranged from 12,340 to 14,270 pounds per square
inch; and a block of the dolomitic limestone from the
dlmension stone quarry ".,. subjected to pressure tests
six months after it was removed from the quarry showed
a crushing strength of 12,000 pouads to the square inch.
When just removed from the quarry, however, it crushed
at. 8,000 pounds" 17/ This compsres favorable with the
well-known Bedforg oolite, whose compressive strength
in pounds per square inch ranges from 2,720 to 17,700
and averages about 7,000 18/ The compressive strength
of the St. Clair llmestone therefore, is high enough
for most purposes. It is suitable for building stone
and also would be strong enough to support the charge

a blast furnace.

TONNAGE

The outcrop of the St. Clair limestone near Marble
City covers an area of approximately 600 acres. Through-
cut the district the stone is exposed along the sides
of rather steep hills, in stream valleys, and on ter-
race-like benches that occur in a few places. Most of
the quarries are located on hillsides, or on shoulders
that project from them, where the slopes are rather
gentle and where there is little overburden; on steep
slopes a prohibitive overburden is quickly encountered
On the slopes at least 65 feet of high-calcium Ilime-
stone is exposed above ground in three quarries (St.
Clair Lime Company, Independent Gravel Company, and the
abandoned quarry in SEf SEX SWi sec. 14, T. 13 N., R.
23 E.), and a similar thlekness is exposed in reason—
ably accessible locations that are not now belng guar-
ried. The volume of high-calcium limestane in sight at
the active quarries and other accessible locations must
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ST. CLAIR LIMESTONE
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TABLE OF ANALYSES OF
Sample number ul 2 3 L
Lab. number 9196 9190 9191 9192

Base not
exposed.

Location NEz NW; NW; sec. 13
Operator St. Clair Lime Company, Sallisaw,
Thickness,fegy 8 14 5 19
Stratigraphic {Pit in Above Above Above
position quarry quarry sample sample
floor, floor. No. 2. No. 3.

Lithologic zone

2(Miadle)l2(Middle)}2(iiddle)

2(Middle

Lithology Gray, Gray-pink| Gray-pink|Gray-pin
coarse coarse coarse coarse
limestone}limestoneflimestone|limestone

CaC03 (a) 97.20 96,18 97.8L 94.88

MgC0o3 (b) 2.93 3.60 | 1.92 - 5.25

Ca0 5446 53.89 54.82 53.16

g0 1.40 1.72 0.92 2.51
i0p 0.058 0.07 - 0.06 0.238
203 0.091 - 1.00 0.09 0.191
Fen0 0.042 0,044 0.05 0.08L
11207,et al(c) }} 0.049 0.056 0.04 . | 0.107
%d? 0,022 - 0,037 0.049 0.057
(e) 0,001 0.002 0.001 0.004
.0.I. (f) 43,88 43.91 143.96 43,92
CO2 (g) 44,11 44y, 05 44,02 L 2L
C 0o (h) L4 .27 IR Y, L4,,02 Li . 46

Calculated from CaO
Calculated from MgO

Ignited at 950-1000°

LN NN N

S0 HOoO OO0 o
N e e N e N s N

By difference, Rp03 minus FepO3
Determined from 50 gram sample
Determined from 20 to 50 gram sample

cC.

Using Knorr alkalimeter
Computed from- CaO-MgO

/6

5 6 7 8 9
0193 9194 9195 9199 9200
NEz NW: NW: sec. 13 SEi Wiz NEz
sec, 22
Oklahoma Independent Gravel Cd
Marble City, Oklahom3
3 7 ‘ 6 9 6
Above Above 3' below Floor of |Top of
sample sample . top of quarry.’ quarry.
No. 4. 'No. 5, St. Clair. |Base not {Above sam-
' exposed, ple No. 8.
P(1iddle) |2(Middle) {1(Upper) 2(Midcle) | 2(Middle)
Pink Pink Blue-gray |Gray Gray
coarse coarse dense coarse coarse
timestone | limestone }limestone |limestone |limestone
98,52 198.81 98,50 96.72 97,59
0.56 O.44 1 1,05 2.87 2.07
55.20 55.36 55.19 54.19 54,70
0.27 0.21 0.50 1.31 0.99
0.182 0.166 0,296 0.039 0.04
0,168 0.140 0.2,8 0.137 0.30
0.081 0.041 0.077 0,068 0.04
0.087 0.009 0.171 0.069 0.24
0.075 0.052. 0.030 0.000 0.006
0.001 0.001 0.004 trace 0.009
3,77 L3.87 L3.41 4L3.87 43.99
3. 74 43.82 Ll Ok Lb 12 43.96
,3..61 L3.67 43.86 43.96 43,95
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TABLE OF ANALYSES OF ST.

CLAIR LIMESTONE, continued

19

Sample number J110 11 12 13
Lab., number composite [9208 composite |compositel
‘ 9201 9219~ 9227~
9207 9226 9230
Tocation SE: NEL NE} sec.22 SE% SEX Swi
Operator Independent Gravel Abandoned
€o., Marble City
Thickness,feet [j40 13 L3 26
tratigraphic |[|Above Top of Base of JAbove
position sample St. exposed [sample
No. 9 Clair section No, 12
| 11' in
quarry.
Lithologic zonef|2(iiddle) {1(Upper) [2(Middle) |2(Middle)
ithology Pink Blue—gray |Gray, Pink
coarse dense slightly [coarse
limestone {limestone (Golomitic {limestond
Jlimestone
CaCO3 (a) 97.65 96,47 95.38 97.74
pigCo3 (b) §1.58 2.78 3.95 1.42
Cal 54.79 54.13 15344 5L,.76
MgO 0.72 1.22 1.89 0.68
510, 0.08 O.42 0.227 0.143
003 0.136 0.35 0.103 0.248
Fen03 0.043 0.06 0.040 0.074
Al-03,et al(c) |} 0.093 0.23 0.063 0.174
S (d 0.004 0.006 sl.tr. 0.011
P (e) 0,003 0.028 0.004 0.003
L.0.I. (f) 43 . 9L L4, 18 4y.03 43.94
CO2 (g) eb 02 0 143.88 43.97 L3.82
€92 (h) 3.79 L3.74 44,00 43,71

% Insol, in HCl.

/8

L4 15 16 17 18
9231 9176 composite | composite | Okla.Geol,
9209-9218 | 9232-9238 | Surv.Bull.
14, p. 88,
1929.
sec, 1lh SE;SWzSEL | NE£SWzSEz | STLZSWESEL | SWANWESWE
sec., 14 sec., 14 sec. 14 sec, 13
quarry Talley: Not quar- | Not quar- | Southern
abandoned | ried ried Stone Co.,|
' abandoned
12 14 60 L5 Top 25' off
quarry .
Top of 251" above] 55' below | Strati- About 100'}
St exposed top of St.} grephical- below top
Clair base of Clair. ly above jof St.
St. Clair | Overlies sample No.{ Clair. Top
sample No.| 15. 56' | eroded.
15. below top
St. Clair.
1(Upper) | 3(Lower) | 3(Lower) 3(Lower) | 3(Lower)
Blue-gray| Gray, med.; Gray,med. Gray,med. | Gray,med,
dolomitic} crystal- | crystal- crystal- | crystal-
limestone | line dolo-f line dolo-{ line dolo-}line dolo-
mitic mitic mitic mitic
limestone | limestone | limestone | limestone
Th.41 70,50 85,13 81.83 87.80
2L, ,28 28,51 14.54 17.51 12,26
41,69 ' 39,50 47.70 45.85 49,19
11,61 13.63 6.95 8.37 5.86
0.273 0.82% 0.076 0.36 0.075
0,438 0.228 0.24
0.183 0.082 0.07 0.065
0.255 0.146 0.15 0.00
0.006 sl, tr. 0.007
-1 0.004 0.011 0.009 0,003
L5.,63 Ll .62 LL4.92
45.50 L1 .85 45.26 L. 99
L5.39 . 45,02 L5511

/7
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be measured in tens of millions of tons, 50,000,000
tons being a conservabtive esti ate. Parther wup the
stream valleys the outcrop is narrcwer, the cesrburden
increases, the thickness of the limes.une sbove ground
is less, and there are no £ooc open-cnt quarr; sites.
No underground mining has been attempted bul apparently
this practice would be feasible, and the above figure
is to be increased many times if underground mining is
considered.

Owing to scarcity of exposures, estimates of dolo-
mitic limestone are more difficult to make. In the Tal-
ley quarry a bed 14 feet thick contains 13.63 percent
MgO, and above it there is 60 feet that contains 6.95
percent #g0. The lower li-foot bed is not exposed else-
where in the district. The equivalent of the 60-foot
zone was found in the abandoned dimencicn stone quarry,
and scattered outcrops between the two quarries indi-
cate the zone is probably continuous in that area. Any
prospecting for dolomitic limestone should begin in the
area just mentioned, and subsurface samples should be
obtained by drilling in order to insure a complete
understanding of its thickness, distribution, and uni-
formity.

DEVELOPMENT

First utilization of the St. Clair limestone dates
back to early territorial days, when stone was quarried
for building purposes, and possibly for the production
of quicklime. An old quarry, probably operated during
that period, is located in the SEi SEi: SWi sec. 1k, T.
13 N., R. 23 E. Drake 19/ mentions a quarry in his re-
port published in 1896. Fitzhugh 29/ reported visiting
several old quarries during his investigation in 1903,
in one of which "... rock has been quarried quite ex-
tensively near 8 years ago." Taff, who surveyed the
area in 1901, made no mention of any development in his
report.

The best authenticated records of any development

0
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of that early period concern the production of dimen-
sion stone from a quarry locatecd in the SWi MW: sl sec.

13, This plant was well equipped for quarrying and saw-

ing, and furnished stone for the Pioneer Telephone Com-
pany building in Oklahoma City, buildings for Rice In-
stitute, Houston, Texas, and other public buildings
elsewhere, These operations were abandoned in 1914.

During 1933-1937, considerable stone was produced
for road material for WPA projects, and stone from the
Talley quarry 1s reported to have bgen shipped to a
glass plant in the state. In 1937, at the suggestion of
the Oklahoma Geological Survey, the Dunlap Company of
Oklahoma City selected the area as a source of stone
suitable for the company's lime kiln at Oklahoma City,
and shortly thereafter reorganizea as thc St. (Clair
Lime Company. Later the company constructed a second,
larger lime plant at Sallisaw. About the same time the
Independent Gravel Comnany, of Joplin, Missouri, began
producing aggregate and agricultural stone, <first uti-
lizing the spalls and fines derived from quarrying for
the lime kiln, and later opening a separate quarry.
Agricultural stone is ground in a small plant at Marble
City. Present total output of crude stone from the dis-
trict for all purposes is in excess of 500 tons per day.

The stone is hauled by trucks over improved roads
from the quarries to the Kansas City Southern Railroad
at Marble City, a distance of 2 to 2.5 miles., Sellisaw
Creek, which is subject to flash flioods, offers a
slight operating problem by overllcwing the road cros-
sing at Marble City, thereby closing the road for short
periods. This difficulty has been solved by stockpiling
at the railroad and could be eliminated by construction
of an adutomobile bridge at another location, or the
building of a railroad bridge and spur into the quarry
area.

SUMMARY AND CONCLUSIONS

The St. Clair formation in the Marble City district
consists of three zones of carbonate rock, all exeep-
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tionally low in silica and other objectionable impuri-

ties. Most important commercially is the middle zone,

about 65 feet thick, which is a high-calcium limestone.

It has been actively quarried since 1937 and used for

agricultural stone, concrete aggregate, in making quick-
lime, and as a flux in aluminum reduction at Bauxite,

Arkansas.

The upper zone has a maximum thickness of 12 feet
and grades from a high-calcium limestone into dolomitic
limestone at different places. One company quarries a
small amount of its output from this zone.

The lower zone is dolomitic limestone, in which the
magnesia content averages about 7 percent; it has a
maximum exposed thickness of about 75 feet. Dimension
stone and stone for the glass trade formerly were quar-
ried from the zone.

All of the above stone is suitable for concrete ag-
gregate, road metal, dimension stone, and as a flux in
certain metallurgical operations in which low silica 1is
¢ necesszry consideration. The dolomitic limestone is
especially low in silica for a rock of its composition,
and it could fulfill some specialized uses which very
few other stones could satisfy.

A large volume of high-calcium limestone is still
available in undeveloped quarry sites where there is
little to moderate overburden. If underground mining
should be considered, the reserves in the district
would be several hundred million tons. The future of
the district seems to be assured, for the high quality
of the limestone makes it desirable for many chemical
process industries; and the deposits enjoy a local -geo-
graﬁhic trade advantage because little or no stone of
such good gquality is found in the region embracing
southeastern Oklahoma, southwestern Arkansas, northern
Louisiana, and northeastern Texas.

A
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11.

12.
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number. (See ma 8 7. 6. 2,
Quarry num ( ) %4 Sallisaw- i i 1
, , R Sylamore ss \ e
Zone 1. Dense, blue- SS; “<~.._--~‘_9 7
gray limestone or dolo- ||} A K ‘§*‘~‘;‘--,
mitic limestone. 3 };Q .
o 51
S
13 éi‘
Zone 2. High-calcium | o |
limestone. Pink, 2
coarsely crystalline, :
crinoidal. 3
8| 2 Q
~ t::- il
3 | §\ !
Zone 3. Dolomitic lime- § \\\\\\\\ \\\ 3
stone. Gray, coarsely S 5 :tt 8
crystalline. ’ ] R\ ”§
g 6]
P \ /
sl N
SSS. v
£ 10 \\\ WQZ
N N
1) \
L 20 § N
0} 1 1 25' of thin~bedded,
& 2 . .
I A 2d jimpure limestone.

Mile

Graphic sections of

Analyzed samnles af

ST. CLAIR LIMESTONE
in the

- MARBLE CITY DISTRICT

High-calcium
limestone

Ny Dolomitic
INNY (magnesian)
limestone

Sandstone

Numbers in sections refer
to analysis numbers in
Table of Analyses.
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ERATTA

P, 16 — Sample number 2, lab. number 9190,
Rp03 should read 0,10

P. 17 — Sample number 6, lab. number 9194,
A1203 should read 0.099

MAP - Angle of dip at quarry number 6 (SEL,
Sec. 14) should read 5° instead of 159,
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