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F.B.Meek, del. J.Bien,lith .

‘BLUFF OF 3° MAGNESIAN LIMESTONE,ON GRAVOIS CREEK,

near the mouth, taken from above, looking down stream.
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PRERFACHK.

The present volume contains all of the previously unpublished
material that was transmitted to me in a condition ready for publica-
tion.

The maps were engraved, and the impressions contained in this
volume were struck off, previous to 1861; therefore, they do notrepre-
sent the present political geography of the respective counties. In
some instances the county boundaries have changed. These maps
are appended as being better than none, and as illustrating the geo-
logical descriptions contained in the reports.

RAPHAEL PUMPELLY.

St. Lovrs, March 1, 1873.
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'CHAPTER L

MARIES COUNTY.

BY G. C. BROADHEAD.

Pror. G. C. SwarLLow, State Geologist:

Sir: The following I would respectfully submit to you as a Re-
port of a portion of my labors during the past season, not prosecuted
under your immediate supervision:

GEOGRAPHY—TOPOGRAPHY.

Maries county is bounded on the north by Osage county, on the
east by Gasconade and Crawford, on the south by Crawford and Pu-
laski, and on the west by Pulaski and Miller counties. It contains
about fifteen townships and twelve sections, or about five hundred
and fifty-two square miles. This county is well watered, having sev-
eral large streams passing through its entire length, as the Gasconade
with its branches; Little Tavern and Big and Little Maries, and the
Dry Fork of Bourbeuse, in the eastern part. These various streams
influence the topography very much, owing to the depth they cut be-
neath the general surface of the surrounding country. Little Tavern,
cutting beneath the level of the surrounding country not over one
hundred feet, has narrow bottoms, with hills gently sloping on either
side. The bottoms of Little and Big Maries are wider; the hills are
also of gentle slope, but the country between and adjacent to these
streams is quite broken and hilly. The Gasconade cuts into older for-
mations, deep down into the Third Magnesian leestone its hills are
more abrupt— bluffs frequently precipitous, and nsmw to a hight of
more than two hundred feet; its hills, especially in the southern part
of the county, present a peculiarly wild and picturesque appearance.
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The characteristics of the tributaries are very similar to those of the
(Gasconade itself. The country near the Gasconade, for several miles.
on either side, is very broken indeed. The Gasconade bottoms are
wide—being frequently a quarter of a mile in width. The hills on
Cave Spring Creek and Spring Creek rise up gradually from the val-
ley, but are high. On Little Beaver the hills are neither high nor
precipitous. The slopes on the Dry Fork of Bourbeuse and its tribu-
taries are very gentle, and hills quite low —none exceeding fifty-five
feet in hight.

The Prairie land in this county is limited, and there are but few:
extensive tracts of good timbered land, except along the streams..
The Gasconade, Maries and Bourbeuse bottoms are well timbered ; the
other bottoms are limited in theirsupply. The uplands, generally, are
not well timbered. The hills between the Gasconade and Maries are
mostly barrens, on which but few trees grow, except a stunted growth
of Black-jack and Post Oak. Nearer the Gasconade the hills support
a better growth. The county, near the head waters of Little Tavern
and the Maries, consists also mostly of barrens, interspersed occasion-
ally with small tracts of larger sized trees. The hills between Little:
Tavern and Sugar Creek are well timbered; between Sugar Creek and.
Little Maries barrens occur. There is a fine body of good timber be-
tween Dry Creek and Clifty Creek. The remainder of the county
consists mostly of barrens, on which very tall prairie grass* grows,
causing them somewhat to resemble prairies.

SCIENTIFIC GEOLOGY.
I. QUATERNARY DEPOSITS.

The rocks found under this head in the county of Maries are, Al-
luvium, Bluff and Loeal Drift.

1. Alluvium.—The Alluvium occurs as a deposit, on the bottoms.
of all the streams in this county; also, as a very thin stratum, on the-
hills overlying the older formations. I noticed it three feet in thick-
ness on Maries Creek. On the Gasconade River it is much thicker..
The sands of the Gasconade River, noted for purity and sharpness, be-
long to this formation, and are found nearly everywhere along its.
banks. In these sands are found many shells, mostly bivalves ; also, a.
very few Gasteropods. Fresh-water shells were collected from the
waters of Narrows Creek, Cave Spring Creek and at Friede’s Cave;
from Little Tavern and from creek at Paydown. Stalagmites and sta-
lactites occur, of beautiful form and purity of color, in Friede’s Cave..

* I was informed that this grass has seed every two years.
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2. Blu##i—The Bluff formation is limited in this county, being but
thinly deposited on the uplands. Noticed it two feet in depth on the
hills between Big and Little Maries, and sustaining a growth of thrifty
young White Oaks. InSec.4,T.39N., R.9 W. it is three feet in depth,
as shown in a well dug on the top of a White Oak ridge. Abont three
miles north of Clifty Dale, it is seven feet thick.

Section 79—In section 81, T. 41 N., R. 7 W.

No. 1. 10 feet Bluff.
No. 2. 10 feet Local Drift of chert and Saccharoidal Sandstone.

In Galloway’s Prairie, the Bluff is about three feet deep, and in
Lane’s Prairie about the same, with six inches or more of soil above.

3. Local Drift—Local Drift is found in many places in this county,
underlying the Bluff, as it appears in a well three miles north of
Clifty Dale. ’

Section 37,

No. 1. Slope of 15 feet to a well in a depression or valley on the top of the ridge.

No. 2. 7 feet Bluff formation ; upper part ashy gray soil and * Bluff;”” lower part red-
dish-gray * Bluff.”

13 feet red indurated Clay mixed with gravel, traversed by a small vein of black
ferruginous sand resembling soft Sandstone.

1 foot white Sandstone, part of it a brown quartzite.

1% feet red indurated Clay.

6 inches very soft yellow coarse Second Sandstone.

‘White Sand. -

bt

No.

No.
No.
No.
No.

Ne oo

Noticed Loeal Drifts in a bench of low ground between the bot-
toms of Little Tavern and the adjacent hills. In the bottoms of Dry
Creek observed it about three feet deep, capped by soil. The Bluff
thins out on many hills, leaving the Local Drift exposed on the surface,
giving rise to a rocky, gravelly soil.

The term  Local,” applied to this drift, seems appropriate, for its
origin may be referred to agencies in its immediate vicinity. The ma-
terials of its composition are undoubtedly from those rocks whose
native position is very near. The lithological appearance of the chert
is the same as that found “in place ” near it.

* No signs of the regular drift formation appear in this county.

Boulders of rocks,intermediate with the above and the solid rocks
“in place,” in this county, were found in Lane’s Prairie. Rocks iden-
tical in age with these were found by Dr. Shumard, in Phelps county,
and classed by him as belonging to the Chemung formation.

I think it very probable that this is the “ Old Red Sandstone,” as
developed in Montgomery and Warren counties.
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II. CALCIFEROUS SAND-ROCK.

All the rocks of this county found beneath the Quaternary deposits
belong to this division of the Lower Silurian system.

I. SACCHAROIDAL SANDSTONE.

This is the highest division of the Calciferous Sand-rock found in
this county. I was able to identify it only in the eastern part of the
county. I first observed it on Spring Creek, inSec. 16, T. 39, R. 8 W,
where it occurred on the summit of a very high ridge as a small patch
of about three feetin thickness. Near this, on Sec. 14 of the township
lying north, I found fragments of coarse, brown Ferruginous Saccha-
roidal sandstone, lying loose on the highest parts of theridge between
the Gasconade and Bourbeuse. Eastward,I found it on the Bour-
beuse, and in large masses dispersed over Lane’s Prairie. On the two
forks of Pea Vine itisfound in large masses resting on Second Mag-
nesian Limestone. ‘

In Sec. 30, T. 41, R. T W., I observed it several feet in-thickness,
resting on Second Magnesian Limestone, and also in very large masses,
from 20 to 35 feet in thickness, lying al every angle with the horizon,
many of them gorging a ravine. At this place it presents almost all
the appearances peculiar to Saccharoid Sandstone. Some of it was
very ferruginous; some beautifully banded pink and white ; some very
white saccharoidal, and some brown. Mr. Price found Saccharoidal
Sandstone between lMaries Creek and the Gasconade, on the ridge
lying east of Maries P. O.

The only fossil that I have found was the fragment of a large
Orthoceratite, in a peice of very ferruginous Sandstone on the hills
between the Gasconade and Bourbeuse. This specimen was about
5% inches in diameter.

I have found specimens of the same fossil as much as 80 inches in

_diameter and 10 feet long, near the line between Gasconade and
Franklin counties, about one mile from the Missouri River.

II. SeEcoxp MAGNESIAN LIMESTONE.

From 70 to 100 feet of the lower beds of this formation are found
in that part of the county lying west of the Gasconade. The Cotton
rock is found in place in only two localities, and loose fragments of it
at afew other localities, resting on the lower cellular beds of the Sec-
ond Magnesian Limestone. A thin bed of Sandstone, bélonging to
the Second Magnesian Limestone, is frequently found as the top rock.
It resembles Saccharoidal Sandstone very much, and if it were not
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for its position with regard to the other rocks, it might very easily be
mistaken for Saccharoidal. The Magnesian beds below are always a
sure guide. These beds are generally heavy, and easily known even
before we get close to them. They frequently stand out from the side
of a hill like walled terraces,in strata of a foot in thickness, present-
ing a rough, weather-worn appearance on the top surface and on the
face. Tracts of land called “glades” are frequently sure guides to
this formation; they are small tracts, containing not often more than
half an acre of ground, sustaining scarcely any vegetation and no
trees, except sometimes a few thorny bushes, on which the Magnesian
Limestone outcrops. Sometimes thereis a very little dark soil formed,
probably from disintegration and decomposition of the Magnesian
Limestone.

Of the lower beds of the Second Magnesian Limestone, the upper
part is of an ashy gray or drab, sometimes a buff color, having numer-
ous small cells, containing generally a whitish powder, and sometimes
vacant. The lower beds also contain a. powder, which is very often
coarser, and of a brown color; the beds are also very silicious. Lower
down we find very thick beds of a close-grained hard Silico-Magne-
sian Limestone, of a bluish drab color. The lowest beds pass info a
chert rock, sometimes oolitic and sometimes approaching breccia. In
many places found fragments of the lower beds partaking of the na-
ture of a Buhr-stone, being essentially a cellular quartz rock, having
numerous small cells, varying from a quarter of an inch in diameter
to lesser dimensions. These cavilies are lined with crystallizations of
limpid quartz, showing points of crystals under the magnifying glass.
The cells are frequently separated by partitions, formed of a fine
oolite, the oolitic grains themselves being frequently hollow, which
can sometimes be distinctly perceived with the naked eye.

This Buhr-stone passes by sensible gradations into a conglomerate
or breccia, and also into an oolite, and sometimes a compact chert
rock. As a Buhr-stone, I did not find it in place in this county. In
Cole county, on South Moreau Creek, I found it in place, and on the
Pacific Railroad above Jefferson City, it occurs as a Silicious Lime-
stone. In Maries and Osage counties, it occurs as a Silicious Buhr-
stone in small fragments, and I almost invariably found it on slopes
just above the Second Sandstone. Beautiful specimens of this rock
are found in Webster county, where some varieties have been used
with very good success as a mill-stone.

Some of the upper beds of the Second Magnesian Limestone were
found on the Dry Fork of Bourbeuse and on Pea Vine, a fork of that
stream. The Cotton rock was found on the same stream.
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I subjoin the following descriptive section near the northern part
of Sec. 5,T.39, R. 9:

Section 23.

No. 1. 30 feet slope; oolitic chert; some of it, when water-worn, presents a beautiful
oolitic appearance in relief; when broken it is frequently reddish, as if ce-
mented by oxyd of iron. Other fragments more compact present only the iron
rust appearance near the surface, with interior passing into a guartzite; on
some pieces noticed a minute crystallization of quartz on the surface; some
fragments eminently a quartzite, and retaining but little of the oolitic struc-
ture ; sometimes it passes into a horn-stone; noticed chert passing from a
horn-stone into a rotten, drab-colored fiint; from that it passes into a reddish,
earthy rock.

8 feet—Second Magnesian Limestone ; upper 6 feet drab Cotton rock, breaking
with an irregular fracture ; glistens in the light; when lying exposed seems
much water-worn, sometimes into holes several inches in depth; when
weather-worn presents a curled appearance on the upper surface ; broken by
vertical fissures ; many fragments lying loose.

No. 8. 4 feet—bluish-gray Magnesian Limestone ; more crystalline than the last.

No. 4. 11 feet slope.

No. 5. 1 foot—ashy-gray Limestone ; highly Magnesian ; breaks with a rough frac-

ture ; numerous small cells containing a white powder.

No. 6. 6 feet—like the last, but more crystalline; lower part coarse; brownish cells,
containing a drab powder, often as compact as the containing rock.

No. 7. 12 feet slope.

No. 8. 1 foot—bluish-gray, semi-oolitic Sandstone, somewhat banded.

No. 9. 8 feet slope. .

No. 10. 8 feet—Magnesian Limestone like No. 5.

No. 11. 2 feet slope.

No. 12. 4 feet—coarse gray Magnesian Limestone like No. 6.

No. 13. 26 feet slope; outerops of coarse crystalline blue Magnesian Limestone.

No. 14 15 feet slope.

No. 15. Becond Sandstone in valley; large masses of chertoverlying it; Sandstone
appears sub-saccharoidal ; many gray specks disseminated ; silicious particles
limpid ; some a pinkish color ; surface sometimes iron gray and sometimes
brownish ferruginous streaks.

(&)
b

No.

The above section was on a long slope of 15° to 25°, with over-
scattered fragments of Sandstone and chert. Found one fossil in
Section 23. In slope of Section 85 found fossils in chert.

These were the only localities where I found any fossils in this
formation.

III. SECOND SANDSTONE.

The Second Sandstone I first noticed in the north-western part of
this county, where it forms the bed of Sugar Creek for three or four
milgs from its source; lower down, this stream cuts through it into the
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Third Magnesian Limestone. In crossing over from Sugar Creek to
Little Tavern, we find it near the upper part of the hills, and near
Rowden’s Mill it is ten feet in thickness, cropping out about fifteen
feet below the hill-top, with twenty-six feet lower slope; following
this creek up to its head, we find it stretching across the bed of the
creek, and Second Magnesian Limestone on the hill-top. On Big and
Little Maries Creeks, it was found in some places as the lowest rock.
West of Vienna, on Big Maries, it appears aboat twenty feet above
the bottoms ; lower down, near the north-east corner of Township 40,
Range 10, it occurs near the base of the bluffs, and again near Maries
P. O., about twenty feet above the bottoms. Near Sec. 29, T. 40, R.
10, it occurs on Maries Creek as the lowest rock. Going toward the
Gasconade, the Second Sandstone appears near the hill-tops in the
northern part of the county, generally capped with Second Magnesian
Limestone. At Vienna, it is found in the bed of Narrows Creek at its
head. Traveling southward, the rocks continue to rise, and in the
south-east, Sec. 4, T. 89, R. 9, it is the highest rock. Its western boun-
dary seems thence to take-nearly a due south-westwardly direction,
crossing Dry Creek, and thence curving a little more to the west for a
few miles, thence southwardly toward the corner of the county in
the middle of T. 38 N., R. 10 W. East of the Gasconade to Cave
Spring Creek, it crops out near the hill-tops, and is sometimes found -
on the summit of the highest ridges. On the same side of the Gas-
conade, and as far down as Paydown, it is mostly found near or on the
hill-tops. East of this line, it dips under the Second Magnesian rocks.
It lies in the bed of Cave Spring Creek, near its head, and is the prin-
cipal rock on Beaver Creek, capped by Second Magnesian Limestone;
and at the head of Beaver Creek it occupies the bed. Its thickness is
variable—ranging from a few feet in thickness to as much as fifty-five
feet, which latter thickness I found on the Gasconade and on Spring

- Creek ; some of the beds on Spring Creek were as much as ten feet
in thickness. On the Gasconade, its beds are thinner and easily
cleaved, breaking into flags. Its thickness on Beaver Creek I suppose
to be about twenty feet.

The Second Sandstone is often a coarse, somewhat Saccharoidal
Sandstone formed of grains of limpid quartz cemented. Generally, it
is a coarse brown and sometimes Ferruginous Sandstone; often a buff)
thinly laminated, and frequently a soft, white Sandstone; sometimes
it is pinkish and flesh-colored, Some beds of it are frequently a hard,
compact quartzite. Some of it has a reticulated, cellular.appearance
on the upper surface, as if broken when soft, and then laterally
pressed, forcing up soft matter between the edges, leaving a ridge



14 GEOLOGICAL SURVEY.

over the broken part. These ridges are sometimes an inch in hight
and, crossing each other, cover the surface with a beautiful network
of small chambers. The Second Sandstone is frequently beautifully
ripple-marked. On the Gasconade River and on Spring Creek, I found
two heavy beds of Sandstone, separated by thin beds of Silicious
Magnesian Limestone, alternating with chert—all of which I am dis-
posed to class with the Second Sandstone, the two beds being much
alike indeed in their lithological appearance. I subjoin the following
descriptive section:

Section 25— West side of the Gasconade, in S. E. quarter Sec. 4, T 39, R. 9 W.

No. 1. 26 feet covered with silicious Buhr-stone aud indurated Sandstone (quartzite.)
SECOND SANDSTONE:

No. 2. 5 feet Second Sandstone—color brownish.

No. 3. 8 feet slope.

No. 4. 21 feet Magnesian Limestone, interstratified with chert. Upper part
irregularly bedded buff and gray, with thin layers of chert; lower
more heavily bedded coarse gray, with particles of chert disseminated ;
lowest part buff drab, imperfectly Magnesian, and breaking with a
sandy fracture.

No. 5. 10 feet slope—outerops of Sandstone and chert.

No. 6. 7 feet thinly bedded Sandstone; part quite Saccharoidal, part of a coarse
buff color. .

THIRD MAGNESIAN LIMESTONE:
No. 7. 61 feet Third Magnesian Limestone.
No. 8. 70 feet slope to the Gasconade bottoms.

Section 36—Gasconade Bluffs, one mile S. W. of Clifty Dale.

No.1. 25 feet slope, covered with fragments of Second Sand-stone, with gray specks
disseminated.
SECOND SANDSTONE :

No. 2. 6 feet Second Sandstone; upper part resembling coarse, brown sugar;
lower finer and whiter, and having buff gray specks disseminated ;
lowest resembling a quartzite, white, with gray specks.

No. 3. 5feet; upper part coarse brown Sandstone; lower part cherty, with a

little Sandstone.
5 feet slope.
1 foot gray Silicious Limestone.
11 feet slope ; chert outcropping.
3 feet coarse gray Magnesian Limestone,
21 feet slope—debris of rocks above.

No. 9. 1% feet very coarse, buff-brown Sandstone

THIRD MAGNESIAN LIMESTONE:

No. 10. 19 feet; upper part light gray Silicious Limestone ; lower part coarse,

brown Magnesian.

No. 11. 6 feet slope.

No. 12. 6 feet gray Limestone ; lower part Magnesian.

No.

U
)
@ PP
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No. 18. 22 feet heavily bedded (slightly Magnesian) Limestone—white gray to flesh-
colored.
No. 14. 20 feet slope.

Section 61—O0n Spring Creek.

No. 1. 10 feet Sandstone.
© No. 2. 4 feet coarse, brown Magnesian Limestone.
No. 8. T feet slope; outerops of gray Magnesian Limestone.
No. 4. 4 feet flesh-colored Magnesian Limestone.
No. 5. 7 feet slope.
No. 6. 12 feet whitish Sandstone—soft, coarse, like No. 1. Upper two feet brownish,

resembling No. 1.

I found no fossils that I could positively refer to the Second Sand-
stone, but I found fossils contained in loose chert lymg on Third Mag-
nesian slopes.

IV. THIRD MAGNESIAN LIMESTONE.

This formation is seen thickest in the bluffs of the Gasconade
River, which stream cuts into it very often to the depth of two hun-
dred feet—forming in many places bold, perpendicular bluffs, studded
with occasional cedars growing out of the crevzces, and presenting
frequently wild and beautiful scenery. R

The Third Magnesian Limestone is generally found capped with
Second Sandstone. In tracing it out, we have more often to depend
on its stratigraphical position with other known rocks; but it is often
known before getting close to it by the peculiar, weather-worn ap-
pearance of its upper surface, which has a very rough appearance—
the softer part being washed away, leaving irregular furrows, and
also the softer particles of each separate piece washed out, leaving a
rough exposed surface, causing the rock to appear like a close-grained
Sandstone. Much of it, also, when broken, has a vitreous luster,
breaking with a rough, sandy fracture; it is frequently a clear-
grained, flesh-colored Magnesian Limestone.

The beds near the Second Sandstone seem insensibly to pass into
a drab Sandstone; but we more often find the upper part of this for-
mation consisting of thin beds of gray, finely crystalline, Silicious
Limestone. A little lowerin the series we find coarse buff, with small
cells containing a brownish buff powder. The middle partis generally
in very thick beds of buff and flesh-colored Silicious Limestone, break-
ing with an even fracture. Caves are numerous in the middle part of
this formation, occurring generally in bed mentioned in Sec. 21, a
description of which I subjoin:
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Section 21.

No. 1. 26 feetslope; Indian mound on top ; some fragments of Sandstone and chert,
No. 2. 20 feet Magnesian Limestone.

No. 3. 8 feet slope; chert and Sandstone. -

No. 4. 66 feet Third Magnesian Limestone ; in the Iower pgrt, for a quarter of a mile

along the hill, occur several small caves; an efflorescence of white powder
oceurs in small crevices.
No. 5. 10 feet chert bed ; some of the white powder of No. 5 occurs in the upper part.
No. 6. 80 feet slope to the river Gasconade; Magnesian Limestone at top; also out-
cropping at the foot of the hill a little beyond.

Making 184 feet Third Magnesian Limestone.

On Olifty Creek found the chert bed of Sec. 21-5 occurring abeut
sixty feet from the top of the Third Magnesian Limestone, with a road
passing over its upper surface, presenting it very favorably for obser-
vation. It seemed here to be broken by vertical cracks into large
rhomboidal blocks. Further up this creek, in a wild and secluded
spot, observed a Natural Bridge, with about six feet of this chert bed
at its base, and Silicious Magnesian Limestone above. The span of
this bridge is about thirty feet, and elevation of opening about fifteen
feet above the water; the thickness of the rock above is about twelve
feet, and width on top about fifteen feet. Two small streams come
together, one from the west and another from the south-west. A point
of the bluff on the south-west fork spans the northern fork, and ter-
minates about sixty feet beyond in a sharp point; a few large masses
of rock lie near the termination of the promontory, and fifty feet be-
yond, the bluffs of the opposite hills rise abruptly from the bottoms.
The bluffs, both above and below, are very precipitous, the middle and
lower beds of the Third Magnesian Limestone forming perpendicu-
lar escarpments, frequently studded with cedar, some occurring on
the top of the bridge. A perfectly clear stream of water courses
through this valley. The bottoms near are overspread with a dense
growth of trees and vines, among which latter I noticed the Musca-
dine grape. The valley at this part, being shut in by its perpendicular
cliffs, with not a path to guide the traveler through the dense thickets,
is wildly picturesque and romantic in its loneliness. .

Friede’s cave, in north-east quarter of Sec. 21, T. 38, R. 9 W., is in
Third Magnesian Limestone, and probably occupies nearly the same
relative position as the caves in Secs. 24 and 25, T. 41, R. 9 W, or a
position a little lower in the series. This cave is a quarter of a mile
east of Cave Spring Creek, and has a wide and elevated entrance ;
passing into it a hundred yards or more, the passage narrows, and in
order to go further a stream of water has frequently to be waded
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through ; this passage has been followed by some persons several
miles without finding any object of interest; but, a few hundred yards
from the enfrance, by diverging to the right, we enter a large cham-
ber, studded with stalactites and stalagmites, many uniting and form-
ing solid columns of support. Many of these are very beautiful, and
often as white as alabaster. There are other large rooms, but they
possess no peculiar interest. Found large deposits of earth on the
floor, having a saline taste. Found some gasteropod mollusks in the
branch outside, a short distance from the cave.

"~ The lower beds of the Third Magnesian Limestone are sometimes
flesh-colored, but more often bluish gray and silicious, with dissemi-
nated angular fragments of chert. The lowest beds found were very
coarsely crystalline, having a sub-vitreous luster.

I subjoin the following descriptive sections:

Section 27—East side Gasconade, opposite mouth of Diy Creelk.

No. 1. 20 feet slope ; chert.

No. 2. 10 feet Second Sandstone; colored much with oxyd of iron.

No. 3. 5} feet slope; debris of rocks above.

No: 4. 3 feet light gray finely crystalline Magnesian Limestone.

No. 5. 11 feet buff gray Magnesian Limestone, containing disseminated particles of
chert. :

No. 6. 10 feet chert bed. .

No. 7. 68 feet Magnesian Limestone ; upper part fine light gray; lower, coarse buff.

No. 8. 5 feet chert and Magnesian Limestone.

No. 9. 16 feet Magnesian Limestone, buff gray.

No. 10. 67 feet slope to Gasconade River.

Section 43.

Z
°
—

Slope, thickness not known.

No. 2. 40 feet perpendicular bluff of Magnesian Limestone, interstratified with thin
layers of chert, appearing of a greenish color at a little distance.

17 feet slope ; outcrops of chert.

12 feet coarse gray Magnesian Limestone.

14 feet slope.

28 feet slope; in upper part outerops of chert; lower part fine-grained and
slightly flesh-colored gray Magnesian Limestone.

No. 7. 48 feet slope to level of Gasconade bottoms.

No.
No.

4
2K
S ot @

The following section, taken one mile north of the mouth of Little
Piney, and on the east side of the Gasconade, is more descriptive :

Section 47.

No. 1. 50 feet slope; Sandstone on top ; also found chert and some pieces of altered
Sandstone resembling quartzite ; water-worn on upper surface, and surface
also reticularly chambered—result of mud-cracks.

@.8—2
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No. 2. 6 feet Second Sandstone; upper part indurated, approaching quartzite ; lowen,
coarse buff’ brown.
3. Slope; outcrops of gray Limestone.
4. 6 inches coarse gray Calcareous Sandstone.
No. 5. 1 footcoarse gray Limestone; buff specks in minute cells.
6. 16 feet coarse, gray, somewhat bluish Limestone.
7. 10 feet gray, tolerably coarse Magnesian Limestone.
8. G feet slope.
No. 9. 7 feet flesh-colored Magnesian Limestone, with chert.
No. 10. 15 feet tolerably fine gray Magnesian Limestone, with disseminated angular
particles of chert.
No. 11. 20 feet slope; outerops of coarse Magnesian Limestone.
No. 12. 10 feet gray and finely crystalline Magnesian Limestone.
No. 13. T feet coarse buff Magnesian Limestone, with cale. spar, and thin beds of chert
interstratified.
No. 14. 27 feet coarse gray Magnesian Limestone.
No. 15. 6 feet slope to Gasconade bottoms.

Section 51.

No. 1. 20 feet slope: Sandstone and chert.

No. 2. 12 feetslope: chert; outcrops of Sandstone.

No. 3. 5 feet flesh-colored Silicious Limestone slightly Magnesian, part greenish, and
alternating with coarse greenish Sandstone.

I

No. 4. 5 feet coarse, and some flesh-colored Magnesian Limestone.
" No. 5. 8feet coarse and somewhat greenish Sandstone.
No. 6. 1 foot gray flesh-colored coarse Limestone, with green streaks.
No. 7. 2 feet flesh-colored Limestone.
No. 8. b5 feet like No. 6; lower part Magnesian.
No. 9. 7 feetslope, fragments of above, and also some cellular chert.

No. 10. 10 feet flesh-colored, slightly Magnesian Limestone.

No. 11. 7 feet slope; fragments and outcrops of green and flesh-colored banded Lime-
stone and flesh-colored Magnesian Limestone.

No. 12. 35 feet slope ; some chert with fossils.

Chincapin and Rock Chestnut Oak, Black and Black Jack on
No. 1; other small trees growing on lower slopes.

ECONOMICAL GEOLOGY.

The soils of this county may be divided as follows:
I Tur Borrom Laxps.

Which may also be subdivided as to their extent and depth—

First Class— Including those of the Gasconade with Big and Lit-
tle Maries and the Dry Fork of Bourbeuse; producing luxuriant corn
crops. Saw no crops of tobacco growing, but was informed that to-
bacco had been produced with success on Little Maries bottoms. The
principal native growth is Burr, Laurel, Red, Rock Chestnut, Swamp
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White Oak, with Shell-bark and Pig-nut Hickories, Hackberry, Black
and White Walnut, American and Red Elm, Sycamore, Linden, Red-
bud, Pawpaw and Vines. _

Second — The soils of Little Tavern, Spring Creek, Sugar Creek,
Qave Spring Creek and Dry Creek. These bottom lands produce fine
crops of corn; also wheat and oats, but the latter too luxuriantly.
From fifteen to forty bushels of wheat per acre are raised. In 1855,
Mr. Abram Rowden raised forty-two bushels of wheat per acre on the
bottoms of Little Tavern, and he informed me that a tolerable crop of
corn was from thirty to fifty bushels per acre; the bottoms produce
vegetables well, especially potatoes. Mr. Solomon Hawkins’ (residing
on Cave Spring Creek) statement with regard to the bottoms of his
neighborhood was about the same. He also informed me that he even
thought that this year he would raise seventy-five bushels of corn per
acre. ]

The trees most abundant on these bottoms are Pig-nut Hickory,
Chincapin Oak, Rock Chestnut Oak, with sometimes Laurel and White
Oak; also Hazel, American and Red Elm, Elder, Iron-wood, Horn-
beam, Red-bud, Pawpaw ; and the Muscadine Grape very frequently
abounds.* ‘

II. Urranps.

The uplands may be divided into three distinct classes of lands
suitable for cultivation.

First— The lands of Lane’s Prairie and Galloway’s Prairie, and
part of the adjacent country, producing fine crops of wheat, corn, oats
and tobacco. Fruit trees also seem to thrive very well, viz.: the Ap-
ple and Peach. We here find Laurel Oak, Shell-bark and Pig-nut
Hickory, Mulberry, Black Walnut, Red and White Elm, Plum, Sassa-
fras, Ash and Vines.

Second — Other timbered uplands, such as that mentioned in the
geographical description of the county, based on a thinner Bluff de-
posit than the last, and limited in their extent. Mr. Henry Barnhart,
living in the north-west.part of the county, in 1855 raised twenty-five
bushels of corn per acre, on upland soil resting on a Bluff deposit of
two or three feet.

Third— Barrens. This soil sometimes produces well. Mr. Row-
den told me that he considered the “Barrens” soil better for wheat
and oats than any other lands they have. There is a very tall prairie
grass growing on the Barrens, which is said to be very nutritious for

* Found 2 few Gum trees on Dry Creek; also a few on Cave Bpring, andon Dry Creek found the
Chincapin Oak three feet high bearing acorns.
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stock. Mr. Thomas Anderson, residing near Vienna,informed me that
during the winter of 1856-57 all his horses had to subsist on was
the grass of the Barrens; he fed them none, but suffered them to
range on the Barrens. When Isaw them, during the month of August,
they looked as fat and well as any corn-fed horses. It is seldom we
find any other trees excepting Black Jack and Post Oak, always of
small size and thinly scattered over the hills; occasionally, we also
find a small Black Hickory. The Rosin-weed (Silphium laciniatum)
and the Prairie Burdoeck (S¢lphium terebinthinaceum) are very com-
mon plants on hill slopes.

SPRINGS.

Good springs are numerous on the Gtasconade and on most of
its tributaries, and also on the Little Tavern. There are not so many
springs on Maries Creek. All the streams flowing into the Gasconade
contain the purest waters, both cool and refreshing, that could be de-
sired. The Gasconade, itself, is one of the clearest streams I ever
beheld.

Mrir SITES.

Spring Creek, and several other small streams flowing into the
Gasconade, afford good mill sites. The small stream on which Kinsey’s
mill is situated, in T. 40, R. 8, W., presents fine localities for manufac-
turing operations. Thereis a cardingmill not over a quarter of a mile
above the grist mill, yet it does not affect the supply of water for the
other mill in the least. The stream is very bold and rapid, and many
more mills might be built on it without any injury to each other.
Little Tavern has also some fine mill sites.

BUILDING MATERIALS.

Stone.—There is an abundance of good stone for building in this
county. The lower beds of the Second Magnesian Limestone make
strong and durable masonry, and some of them, when not too sili-
cious, are excellent material for making quick-lime. They take long
to burn, are tolerably hard to slack, but when made into mortar
become very hard within a few weeks.* The cellular Silicious rock,
often closely resembling a breccia, at the lower part of the Second
Magnesian Limestone, when found of suitable dimensions, would pro-
bably afford an excellent material for mill stones.

A fragment of indurated Sandstone or quartzite was shown me as
making a good scythe stone. I supposed it to belong to the Second

* The last is the result of my own observation on the Pacific Railroad.
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Sandstone, as it resembled it very much, and occupied a position which
would induce such a conclusion; but there are also some beds in the
lower part of the Second Magnesian very similar in appearance. The
Second Sandstone is a good building stone.

Grind-stones.— I saw a grind-stone that had been made of Sec-
ond Sandstone, and was informed that it was very well adapted for
sharpening coarse-edged tools.

The Third Magnesian Limestone I suppose would make an excel-
lent building material, as many of its beds break freely under the
hammer, and it also seems to possess qualities of durability ; but I did
not find that it had been used at all for building purposes. The reason,
probably, is because it generally occurs capped by other formations
more accessible.

Sands.— The Gasconade River affords quantities of clean, sharp
sand, much used for making mortar.

Good clay for bricksis not as abundant in this county as in some
others ; thereis frequently too much gravel commingled; yet there is-
much of it to be had.

It is probable that some of the whiter, softer beds of the Second
Sandstone, as those found on Spring Creek, would afford a good mate-
rial for making glass.

Timber. — Gasconade and Maries bottoms afford excellent timber
for most building purposes.

ROAD MATERIALS.

There being no macadamized roads in this county, I had no oppor-
tunity of testing any of the several rocks as road materials, but I
would suppose that the extensive chert beds of the Third Magnesian
Limestone formation would afford a1 excellent material for paving, as
the chert seems to possess the hardness and durability so desirable.

MINERALS.

Sulphate of Baryta was found in only one locality, in See. 20, T.
41, R. 11, W.,in irregular fragments of a massive form.

MzeraLLic ORES.

. Tron ore is abundant in this county, occurring as a Hematite, and
algo as a Sulphuret. ‘The Sulphuret is more abundant, and is found in
many places in this county. In Sections 98 and 80 of T. 88, R. 9, W,,
Sulphuret of Iron is found in large masses in ravines, the exterior
often changed from a Sulphuret to an Oxyd. Large masses of thesame
kind of ore are also found on Pilot Knob. The Hematite was found in
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large masses in Sec. 5, T. 39, R. 11, W., associated with very red ferrugi-
" nous clay. Iron ore is found at Vienna. In Sec.2,T.40,R.9, the oxyd
" is found associated with Iron pyrites and Copper ore. The mine had
been explored, but, proving unprofitable, had been abandoned. In
Sec. 30, T. 41, R. 7, the Hematite and “red chalk” are found at the
same place,and I was told that the latter had been used very success-
‘ fully as a dye-stuff for cloth.
Ifound a few fragments of good Iron ore on Bourbeuse, and on the
hills between that stream and the Gasconade, and also east of Lane’s
Prairie, on Pea Vine branch.

LEAD.

In south-east quarter of Sec. 20, T. 41, R. 11 W, found fragments
of Lead ore in the bed of a branch, along with Sulphate of Baryta;
was informed that pieces as large as a hen’s egg had been picked up.
Then I was informed that only a few pounds had been found; saw no
rocks outeropping, but found Second Magnesian Limestone on the hill-
top, at an elevation of seventy-five feet above the bed of the branch.

In N. W. quarter of Sec. 84, T. 40, R. 11, Mr. Chrisman had found
Lead in a vertical opening between two walls of Second Magnesian
Limestone. The walls are about four feet apart, and the fissure runs
nearly east and west, a little N. E. and 8. W. Lead occurs in small
cubes with Oxide of Iron. I was told that the Iron ore was found in
two thin vertical sheets, with Lead between. Ore to the amount of
100 pounds had been gotten out, but the mine was not worked at the
time I visited it. The reason given was that the yield seemed too
small,

In N.E. Sec. 8, T. 89, R. 9, Lead has been found. I saw some good
Iron ore, in very small fragments, at that place, but found no Lead.
The rocks found there were fragments of cellular Buhr.stone, with
Second Sandstone lower down, in a neighboring ravine. Was informed
that there had been quantities of Lead ore found on Spring Creek, but
on one could show me the locality.

ANTIQUITIES.

Indian mounds are found on the summits of the highest bluffs of
the Gasconade River. Most of them in this county are erected on
bare, rocky bluffs, and constructed solely of stones piled around hu-
man remains. It seems that these “sons of the forest ” had a fond-
ness for burying their dead on the summits of the highest hills they
could find, and generally in sight of some large water-course.

CoruMsra, Mo, December 8, 1857.
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CHAPTER IIL

OSAGE COUNTY.

BY G. C. BROADHEAD.

GENERAL DESCRIPTION.

. Osage county is bounded on the north by the Missouri River, which
washes its borders for 24 miles, separating it from Callaway county;
on the east by Gasconade county; on the south by Maries; on the
west by Miller and Cole. The Osage River, one of the largest tribu-
taries of the Missouri, winds along the greater part of its western
border; the Gasconade,one of our clearest streams, meanders through
the south-eastern part of the county,in a general north-east direction.
The other principal streams are,-Maries Creek, in the western, 1/Ours
Creek, the center, and Bailey’s Creek, the eastern part of the county.
These streams cut deeply into the formations; have wide bottoms,
high bluffs, and the county is very broken. The Missouri River bot-
toms are often a mile or more in width; the Gasconade bottoms about
a quarter of a mile, and those of the Osage are also quite wide.

There are no prairies of any great extentin this county. Insouth-
ern part of county, near Maries Creek, and east of the Gasconade,
near Third Qreek and Mistaken Creek, there are “ Barrens.” The

county is mostly heavily timbered. ,

GEOLOGY.
QUATERNARY DEPOSITS.

Alluvium is found on all the river and creek bottoms. It is more
fully developed and deeper on Missouri bottoms. There are probably
nearly 11,000 acres of Missouri bottom lands in this county.



26 GEOLOGICAL SURVEY.

The tributaries of the Missouri are often difficult and dangerous .
to cross at their mouths, owing to the deep deposits of mud left by
the Missouri River at its annual spring rise. The alluvial deposits on
the Osage and Gasconade Rivers are gravelly. The Osage bottoms in
Secs. 28 and 33, T. 43, R. 11 W, consist of two terraces—the upper be-
ing 10 feet above the lower. On the lower terrace, at about 15 feet
above low water, a marly bed was exposed, abounding in decompos-
ing fluviatile shells.

The Blu# occurs in nearly every part of the county; it is rather
thin in the south, but is deeper near the central portion; observed it
15 feet deep at Linn, and well developed along the St. Louis road. It
is thicker on the Missouri bluff; observed it 25 feet thick on Bailey’s
Creek. Where the Bluff is deep, we find generally a heavy growth of
White Oak, Pawpaw, Linden, Hazel, Sugar-tree, Ash, Pignut, Hickory
and Red Oak abounding on the richest soils, based on the “ Bluff.” The
“Bluff” reposes uncomfortably on the Second Magnesian Limestone,
on the Missouri River hills.

In many places where the “ Bluff” thins out, a Zocal Drift of
mostly chert is exposed. This is particularly the case near the Osage
and Gasconade—particularly east of the latter.

LOWER SILURIAN.

The rocks of this formation in the county all belong to the Mag-
nesian Limestone Series, and may be referred to the Calciferous Sand-
rock of the New York Geologists, and include the Saccharoidal Sand-
stone, Second Magnesian Limestone} Second Sandstone and Third
Magnesian Limestone.

F.u. SACCHAROIDAL SANDSTONE.

This formation is found only in the eastern part of the county,
capping most of the hills as far west as Linn and Chamois. Farther
west it was not observed. It is 10 feet thick on Galloway’s Prairie.
It abounds between Galloway’s Prairie and the head of Third Creek,
but is not again seen in any large mass until we cross the Gasconade
and reach the interior of T. 43, R. 7 W. About Sec. 28, T. 43,R.TW.,
it 1s 10feet thick. It crops out near the summit of the ridges, between
Bailey’s Creek and the Gasconade River. Mr. Price observed it 25
feet thick near the head of Bailey’s Creek. It is generally a white,
soft, pure Sandstone.
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F.v. SecoNp MAGNESIAN LIMESTONE.

This formation is found in every part of the county. It is the
highest rock in Ranges 9 and 10. Between the Osage and Little Ma-
ries Oreek the lower thick beds, capped by the lowest Cotton rock, are
the highest strata, as shown by the following section, taken on Little-
Maries Creek, three miles above its mouth:

Section 17.

No. 1. 15 feet cherty slope.

No. 2. 15 feet of Cotton rock, the lower part having, on the upper surface, a weather--
worn, curled appearance.

No. 3. 95 feet outcrops of Second Magnesian Limestone ; the upper part coarse buff;
20 feet below the top is a thin bed of coarse gray Sandstone; lower down is
a coarse, ashy-gray cellular Magnesian Limestone ; eight feet from bottom is
2 feet outerop of chert, and at bottom is a dark ash-colored Magnesian Lime-
stone.

These beds are also the highest rocks between Gasconade River
and Third Creek. Descending the Gasconade the strata dip, and be-
low Mt. Sterling no older rocks than the Second Magnesian Limestone
are seen. Along the Missouri bluffs it is found from their base to their
summit, sometimes capped by the Bluff formation, and, as observed
along the Pacific Railroad, the strata rise and fall by gentle undula-
tions.

‘The upper beds seen along the Missouri River consist of from 60
* to 70 feet of Silicious Magnesian, Limestone, with beds of Calcareous
Sandstone, and bands of Silicious oolites. These beds often are seen
projecting out near the upper part of the bluffs in bold, perpendicular
escarpments. Toward the lower part I was enabled to trace out
Silicious strata, containing disseminated green specks, sometimes
oolitic, and often resembling a conglomerate; sometimes containing
nodules of decomposing chert, and some nodules resembling Cotton
rock —the whole a rock of fine texture. Beneath the last is a bed of
Calcareous Sandstone, of alight buff color, sometimes porous, and very
easily traced along the bluffs. It was often seen projecting from the
bluffs, proving it to be a very durable rock. These beds all lie beneath
those of Sec. 17, quoted above. The lower beds are often concealed
by debris from those above.

The following sections of the Missouri River bluffs were made:
along the Pacific Railroad:
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Section 50—Three-fourths of a mile from east county line.
/

No. 1. 10 feet bluff.

No. 2. 8 feet Magnesian Limestone, Cotton rock and chert.

No. 3. 4 feet coarse white Sandstone; some buff specks.

No. 4. 8 feet Silicious Magnesian Limestone, like No. 6.

No. 5. 8 feet drab Magnesian Limestone {Cotton rock.)

No. 6. 4 feet Silicious Magnesian Limestone; brown, with black specks; contains
irregular deposits of ehert.

No. 7. 8 feet coarse Magnesiz{n Limestone; upper part has cells of gray pulverulent
powder ; lower part gray, with numerous green specks disseminated.

No. 8. 10 feet Cotton rock.

No. 9. 10 feet irregularly bedded buff and drab Magnesian Limestone, with round
chert concretions at bottom, and green shale partings.

No. 10. 10 feet slope; tumbling rock from above.

No. 11. 2 feet chert bed.

No. 12. 7 feet Cotton rock; green shaly partings between the beds.

No. 13. 2 feet drab Magnesian Limestone, with cells containing white powder ; green

shaly partings between the beds.

One and three-fourths mile west we find No. 3 of Sec. 50, 20 feet
above the railroad. Section here is

No. 1.
No. 2.
No. 3.
No. 4.
No. 5.
No. 6.

Section 52.

30 feet slope.

2 feet thin beds of Cotton rock and Magnesian Limestone.

5 feet chert and silicious beds, with thin beds of Sandstone.

4 feet Sandstone, like No. 3 of See. 50.

20 feet Cotton rock and Magnesian Limestone, with thin beds of chert.
§ feet siope to Missouri bottoms.

A quarter of a mile east of Chamois we have

No. 2.

No. 3.

No. 4.
No. 5.

No. 6.
No. 7.

No. 8.
No. 9.

Section 53.

25 feet thick-bedded Magnesian Limestone, interstratified with chert; has small
cavities, some a foot in diameter.

Thin bedded Cotton rock and green shale, with some irregular chert beds inter-
stratified. .

4 feet very irregular bed of Cotton rock and chert.

20 feet outcrops of buff Silicious Limestone, interstratified with chert and green
shale.

2 feet green specked, gray Silicious Limestone.

6 feet silicious rock, with some chalcedonic particles and part oolitic; containg
some decomposing cherty nodules.

4 feet silico-calcareous Sandstone, like Sec. 50-3.

50 feet slope to bottoms.
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No. 4.
5

No. 6.

Section 54—Just west of Chamois.

15 feet Cotton rock, chert and green shale.

15 feqt Silicious rock and some chert; lower part passing into a Sandstone;:
Sec. 53-8.

10 feet slope.

15 feet Cotton rock and cellular Magnesian Limestone.

12 feet slope.

A quarter of a mile west, the lower part of No. 8 is 20 feet above
the bottoms. A half mile west, the rocks are 25 feet higher, and are-
nearly horizontal for the next one and a-half miles.
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No. 8.

Section 56—A quarter of a mile cast of Deer Creek.

40 feet yellowish buff Cotton rock near top ; below is Silicious Magnesian Lime.
stone, interstratitied with chert and thin partings of green shale.

25 feet Silicious rock and chert.

9 feet Silicious rock, like Sec. 53, No. 7.

2 feet.

3 feet Sandstone. )

110 feet slope to Missouri bottoms ; on slope is gray Silicious Limestone, with-
numerous minute oolitic cells; some are empty and some contain vitreous.
quartz. :

Section 56—East of St. dubert. Indian mound on top.

25 feet Silicious Magnesian Limestone.

3 feet green-specked Silicious Limestone.

2 feet slope.

3 feet Silicious rock.

4 feet Calcareous Sandstone.

8 feet Silicious rock and chert.

100 fect to railroad, and 20 feet more to Missouri River.

A little further west found Cotton rock below No. 7, and Magne-
sian Limestone and Cotton rock below it.

One and a-half miles above Buchanan, No. 7 of last section is 90+
feet above the railroad.

No. 2.
No. 8.
No. 4.
No. 5.
No. 6.
No. 7.
No. 8.

Section 58—A quarter of a mile further west.

10 feet chert, Silicious rock, Magnesian Limestone and Cotton rock.
2 feet blue shales.

5 feet chert and Cotton rock.

2 feet Silicious rock.

8 feet bluish Cotton rock, with shaly partings.

2 feet Silicious Magnesian Limestone.

7 feet blue Cotton rock.
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Section §9—At L’Ours Creek Station.

‘No. 1. 5 feet Cotton rock, with chert marked like septaria.

No. 2. 2 feet green shales.

No. 3. 8 feet Cotton rock, interstratified with chert.

No. 4. 6 feet Cotton rock, with bluish spots.

No. 5. 3 feet Magnesian Limestone.

No. 6. 2 feet chert bed.

No. 7. 11feet Cotton rock, with spheroids of Sulphuret of Iron; Cotton rock sometimes
blue.

No. 8. 3 feet mottled gray Magnesian Limestone, with irregular and round conecretions
of chert.

Section 60—Three-quarters of a mile above L’Ours Creek.

No. 1. 60 feet Sandstone and Magnesian Limestone.

No. 2. 2 feet Sandstone; Sec. 55, No. 5.

No. 3. 45 feet slope to railroad.

A half mile east the Sandstone is 25 feet above the railroad, and
green shale at the railroad.

From Sec. 60 for three miles west observed the Sandstone of Sec.
60, No. 3, preserving about same horizontal position as Sec.60. At
Bonnot’s Mill observed a heavy-bedded gray cellular Magnesian Lime-
-stone near base of hill, resembling No. 8 of Sec. 59.

Section 62—dJust west of Bonnot’s Mill.

35 feen ¢ Bluff?’ slope.

66 feet of gray cellular Magnesian Limestone, with some chert.

4 feet of Sandstone ; Sec. 55-5.

33 feet.

2 feet Silicious Magnesian Limestone.

16 feet slope ; outcrops of Cotton rock.

25 feet Cotton rock to railroad. The lower 10 feet coarse heavy-bedded Magne-
sian Limestone.
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Strata continue nearly level for two miles west. Three and a-half
miles west, and near the Osage, we have 180 feet of Magnesian Lime-
stone, interstratified with Silicious rock, chert, Cotton rock and green
shale.

On Osage bluffs, a quarter of a mile north of Caddy’s Creek, ob-
served 25 feet of very thick-bedded gray cellular Magnesian Lime-
stone, some Silicious beds near the upper part. The lower bed is
about 15 feet above the “bottoms.” The thickness of this formation
on the Missouri River bluffs is from 180 to 200 feet, and from all the
data I could obtain its total thickness in the county is from 230 to 240
feet. ,

Fossils were obtained at only two localities.
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Bunr-SToNE BEDS.

Lying at the base of the Second Magnesian Limestone, and
over the Second Sandstone, are found silicious beds, generally
cellular, which very much resemble the French Buhr-stone. The
cells are somewhat oval or spheroidal in shape, their general size
about that of an ordinary bean—some are larger and some much
smaller—and, under a magnifier, their interior appears as if studded
with minute quartz crystals.

The exact thickness of these beds could not be ascertained, but
we may assume them to be at least six feet, and probably much more.
These rocks were generally found in tumbling masses overlying those
in place below.

Three-quarters of a mile south-east of Westphalia, the following
Section:

No. 1. 50 feet slope ; in upper part is cellular chert.

10 feet slope ; irregular masses of Sandstone and chert.

8 feet Sandstone ( Second ), whitish.

30 feet masses of Sandstone, cellular chert, and outcrops of Llue chert.

50 feet outcrops of Third Magnesian Limestone, flesh-colored; much chert
mingled.

No. 6. 15 feet slope to water in Maries Creek.
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This section indicates the “Buhr” Stone beds as beds of passage
to the Second Sandstone, if they may not be even members of the
Second Sandstone.

F. w.—SECOND SANDSTOXNE.

On the Osage, this formation first appears near the water’s edge,
one mile below the mouth of Lake Branch; gradually rising, it be-
comes the highest rock near the mouth of Prophet’s Oreek. East-
ward, it occupies a lower horizon. On Maries creek, it first appears a
mile- above its mouth. It continues gradually rising southward to
Westphalia ; it then dips to the south, and near the south county line
is found very near the base of the bluffs. The head-waters of Sugar
Oreek repose in its beds, but lower down the creek it appears high in
the bluffs. We observed it, on the Gasconade, capping the Third
Magnesian Limestone, and at Mt. Sterling it dips beneath the Second
Magnesian Limestone.,

It is generally overlaid by masses of Buhr-stone. On the Osage, -
it was observed ten feet in thickness. It is generally a coarse white -
or buff-tinged.
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Fossils were found in chert of lower part of No. 4 of section 5.
This chert occupies a position above the Third Magnesian Limestone,
and is probably of same geological age as the Second Sandstone.

F. z.—THirD MAGNESIAN LIMESTONE.

This formation is thicker and better developed on the Osage
River. Below the mouth of Lake Branch, it does not appear; here
it is first seen at the base of the bluffs. Rapidly rising for eight.
miles, we find it more than one hundred feet thick, often forming per-
pendicular escarpments of one hundred feet hight, composed of very
thick beds, often from four to ten feet in thickness. Its greatest ex-
posed thickness on the Osage is one hundred and thirty feet, and its
maximum thickness in the county about one hundred and eighty feet.
It is found on Maries Creek from near Westphalia southward, and on
the Gasconade, from south county line northward to Mt. Sterling,
where it dips beneath the Second Sandstone. Its characteristics are
_ similar to the corresponding beds in Maries county—its thick beds
being generally flesh-colored. No fossils were found in it.

ECONOMICAL GEOLOGY.
BUILDING MATERIAL.

Most of the Sandstones afford an excellent building material.
That interstratified with the Second Magnesian Limestone furnishes
a very good article. The light-colored, soft Magnesian Limestones, or
“Cotton rock,” are easily worked with the chisel, but do not often
possess durability. They are generally too easily affected by frost;
from one winter’s exposure, it will often be completely reticulated
with cracks. The Limestones, more granular and silicious, furnish a
good building stone. Kspecially may this be said of the Third Mag-
nesian. The thick beds of Third Magnesian Limestone found along
the Osage, of a beautiful flesh-color or gray, break freely with a
somewhat even fracture, and will doubtless be useful for building
purposes at some future day. Whilst the Third Magnesian Lime-
stone is even bedded, has no shale beds and is very durable, the
Second Magnesian Limestone, on the other hand, is very irregularly
and roughly bedded, often containing many chert concretions and
shale beds, and contains but few beds suitable for building.

Lime—1It is often dlﬁicult to get agood stone for lime; still some
of the beds of Second Magnesian Limestone furnish a very good
article. Some of the hard, close-grained Magnesian Limestone beds
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near the base of the series, when they can be burned into lime, make
a véry superior mortar, which, when exposed, soon becomes very

hard.

Other Building Material.—The * Bluff” formation affords a good
clay for brick. The chert, so abundant everywhere, is an excellent
material for “ gravel roads.” '

Clays—In S. W. quarter Sec. 17, T. 41, R.11 W, is a paint bed of
Red Clay. Itisfound on a gentle hill-slope, associated with iron ore.
Mr. Price collected Red Clay in S. W. of N. E. Sec. 20,T. 44, R. T W.
It was dug from a pit about fifty feet up hill and one hundred and
twenty-five feet below the top. Large masses of Saccharoidal Sand-
stone are seen all along the upper slope. This clay has been success-
fully used in painting. A half mile north of this place, there is an
extensive bed of White Clay, which is much used for white-washing.
Near the last is a bed of variegated Red and Purple Clay.

MINERALS.

Iron Ore—DBoth the Sulphuret and Hematite ores occur at many
places in the county. The principal localities where the former was
found are: In Secs. 33 and 34,T.43, R.7 W.; in Secs. 4 and 5, T. 41,
R.7T W, and at Rich Fountain. In Sec.15,T. 44, R. T W., we found a
quantity of the Sulphuret in upper portion of Second Magnesian
Limestone. It was also found on. Little Maries Creek, two miles
above its mouth. Both Sulphuret and Hematite ores are found in S.
E. quarter Sec. 34, T. 43, R. 7 W. Brown Hemalite, of stalactitic
form, lies loose on Second Sandstone slope, in N. W. Sec. 20, T. 42, R.
11 W., on the Osage River. In S. W. quarter Sec. 17, T. 41, R.11 W, is
a pit of deep red clay in which iron ore, sulphuret of zinc and quartz
crystals, including amethyst, are found. On the hill above, I observed
Second Magnesian Limestone capped with loose, thin layers of Sand-
stone. _ _

Mr. Price found considerable quantities of iron ore in Secs. 7 and
12, T. 43, Rs. 8 and 9 W, forming a breceia with angular fragments of
chert. Healso found large quantities of the same kind of ore in south-
ern part of T. 44, R.7. “Jackets” mine, in Sec. 34, T. 43, R. §, was
first examined by the projectors of the Meramec Iron Works, with the
view of opening works there. The ore occurs in Second Magnesian
Limestone. :

Mr. Price’s section shows:

No.1. 50 feet slope, with large bed of iron ore.

No. 2. 5 feet Sandstone.
No. 8. 75 feet slope, on which are many large masses of iron ore.

6.85—3



34 GEOLOGICAL SURVEY.

Lead has been discovered near junction of Second Sandstone and
Third Magnesian Limestone, near middle of See. 17, T. 41, R.11 W.
Also, just north of Westphalia.

SOILS.

The richest soils are those of the bottom lands, which, considered
also as to their extent, may be further subdivided into: 1st. The Mis-
souri, Osage, Gasconade and Maries Rivers, with portions of Bailey’s
Creek, I’Ours Creek, on which are grown luxuriant crops of corn,
vegetables and melons. The principal trees are, on Missouri bottoms,
Ash, Box Elder, Black and White Walnut, Sycamore, Hackberry, Cot-
tonwood, Shell-bark and Pig-nut Hickory, Burr, Red and Pin Oak,
Laurel Oak, Pawpaw, Buckeye, American Elm and Grape-vines. The
trees sometimes grow to a very large size, Cottonwoods often seven
feet in diameter, and very tall and straight. The Cottonwood fur-
nishes the prinecipal source of fuel to steamboats, and many cords can
be cut from a single tree. The Burr Oak also grows very large, and
makes a very tough and durable timber. Grape-vines were noticed
eight or ten inches in diameter at lower part.

Nearly the same kinds of timber were observed on the Osage, but
Cottonwood and Pin Oak are rather scarce. White Oak and Swamp
White Oak abound on second bottoms of the Osage. Cottonwood was
not found on the Gasconade bottoms.

Dr. Thornton, living in Sec. 21, T. 43, R. 11 W., informed me that
his corn on the first or lowest bottom would yield an average of twenty
barrels per acre, and the second bottoms thirteen barrels. Mr. Clark
cul, on the same place, three tons of hay per acre off of second bottoms.

These soils are very deep, and based on a deep alluvium.

The second class of bottom lands includes those adjacent to the
smaller streams. The yield of most crops is good.

Secoxp Criss—UPLANDS.

First—Those based on 'a deep bluff deposit. This probably in-
cludes a very large portion of the uplands in the county. It is well
developed in T. 41, R. T W., T. 42, R. 10, T. 43, R. 8 and 9, and part of
R. 10, the western part of T. 42, R. 11, and most of the hills for a few
miles from the Missouri River, with the hills near the Osage as far up
as Lisle. The principal native trees are White Oak, Scarlet Oak, Red
Oak, Spanish Oak, Black Oak, and where the “ Bluff” formation is
deepest, as near the Missouri, are found Hazel, Linden, Sugar tree,
Pawpaw, Ash, Pig-nut Hickory, Shell-bark Hickory and vines.

This soil produces pretty good crops of corn, potatoes, turnips,
ete. Mr. Clark, in-Sec. 28, T. 43, R. 11 W, raised, in 1855, thirty bush-
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els of wheat per acre, without estimating what was wasted; he also
stated that oats will yield thirty to fifty bushels per acre.

This soil seems well adapted to fruits, especially the vine, which
flourishes in all its luxuriance. When properly cultivated, it yields
an abundant grape crop, from which is made a delicious and refreshing
wine.

Second—Includes the poorer soils, where the “ Bluff” is thin, and
soil has intermingled gravel. It isconfined principally to the southern
tier of townships, most of T. 42, R. 7 W., hills near the Gasconade and
inT. 44, R. 7, and part of T. 45, R. 7 W., the country between Maries
and Sugar Creek and westward near the Osage, besides occasional
tracts in other parts of the county. The principal growth is stunted
Post Oak and Black Jack on the barrens, Post Oak, Black Oak and
Black Hickory and White Oak on other lands.

This description of country is poorly adapted to general farming,
but the Grape flourishes well onrocky slopes. The soil of the “ bar-
rens ” is often quite sandy. The “ barrens” mostly occur in the south
ern part of the county.

TIMBER.

There is an abundant supply of good White Oak, Burr Oak, chk-
ory, Walnut, Sycamore and Cottonwood in the county.

Good Springs are often seen. The Gasconade furnishes a never-
failing supply ol water for milling purposes.

ANTIQUITIES

Indian mounds are often found on the highest bluffs, erected as
monuments over their dead. On the hill east of St. Aubert Station
several have been explored. They are about six feet high. Among
the remains exhumed I saw some fragments of skull bones and a clay
pipe. Several other pipes and some stone beads were said to have
been found. ‘
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CHAPTER III.

WARREN COUNTY.

BY G. C. BROADHEAD.

GEOGRAPHY, TOPOGRAPHY, HYDROGRAPHY.

Warren county is bounded on the north by Montgomery and Lin-
coln counties; on the east by Lincoln and St. Charles; on the south
by the Missouri River, separating it from Franklin, and on the west by
Montgomery county.

It has an area of about 406 square miles, or 11 townships and 10
seclions. It occupies an important geographical position, being tra-
versed in a somewhat devious south-east and north-west course by the
main dividing ridge separating the waters flowing into the Mississippi
from those flowing to the Missouri. This ridge enters the county in
the north part of Sec. 17, T. 47, R.3 W., winding south-east and east to
the south-east of Sec. 24; it then passes nearly southward to Sec. 6,T
46,R, 2 W.; thence passing eastward for a short distance, it bends off
to the northward to north-east of Sec. 28, T. 47, R.2 W.; thence nearly" -
eastward to south-west corner of Sec. 28, T. 47, R.1 W from which
place it deviously bends, preserving a south-east course to south-east
of Sec. 24, T. 46, R. 1 W, where it leaves the county.

We thus perceive that this ridge separates the county into two
unequal portions, the characteristics of which are different. About
one-fourth lies to the north and three-fourths south of the “divide.”

The northern portion is a little more than one-half prairie land,
mostly gently undulating. None of the hills are high, being not over
a hundred feet in hight on the larger streams, and away from them the
slopes are very gentle, particularly on the prairies.

The largest and most beautiful prairie in this county is that near
Camp Branch; occasionally a wet spot or pond is found, around which
are clustered a few shrubs, including Amorpha fruticosa and Ceph-
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alanthus occidentalis. The other prairies are small and gen-tl‘y un-
dulating. '

The woodlands on these northern slopes are generally well tim-
bered, the soil sustaining a heavy growth, of mostly Black, White,
Secarlet and Red Oak and Hickory, with some Post Oak. This land is
very well adapted to growing Tobacco.

The slopes on Peruque Creek are more gentle than those .of any
other stream, being often so much so that it is difficult to perceive the
line of demarcation between hill and bottom land. The highest bluff
measured on this creek was at the county line, where I found it to be
93 feet. Two miles up stream the bluffs are not over 50 feet high, and
farther up become less.

The hills and valleys of Indian Camp, Big Creek and Oamp Creek
are very much alike, (the streams cutting through similar geological
formations,) but Indian Camp bottoms are wider than the other two.
The hills preserve a corresponding elevation on each stream, rather
low toward the head, and with gentle slopes, becoming more abrupt
near the county line, where they are about 75feet high.

The valleys on Camp Creek toward its head, and for several miles,
are often a half mile wide; as we follow down stream they diminish
very much in width, and in the middle of T. 48 are narrowed down. to
about 200 yards wide. In T. 49 they again widen, and the slopes are
more gentle.

On South Bear Creek the bottoms are mostly narrow, bluffs steepo,
and attain an elevation of 100 to 130 feet.

Nearly the same remarks would apply to Massey’s as to Lost
Creek. Running southward they cut deep into the older rocks, and
a few miles from their origin the hills are as much as 200 feet high;
the boltoms are also narrow, being not more than 200 or 300 feet wide.
Passing down stream, the hills increase in hight, and the scenery be-
comes wildly beautiful and picturesque. Within about three miles of
the Missouri, the hills are as much as 875 feet high; they then grad-
ually decrease in hight toward the river; the bottoms become wider,
being as much as a quarter of a mile wide.

The bottoms of Smith’s Creek are not very wide, but there is gen-
erally on one side a long, gentle slope, covered with a deep “Bluff”
formation, and supporting a good productive soil.

The bottoms of Charette are narrow and hills high, until we get
within six miles of its mouth, where the bottoms widen. Those of
Dry Fork are also wide — the second bottom often a quarter of a mile

or more in width. Three or four miles above its mouth they ‘become
narrow.
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on the Missouri River, where its characteristics are about the same as
described in the Second Annual Report. Pebbles abound in all the
streams ; beautiful stalactites are found in a cave two milez north of
Marthasville. The soil in most of this county is of a dark color; red
plastic Clay, very ferruginous, is found on hill-tops, near head of Rit-
ter’s Branch, and on some of the hills near Lost Creek ; also, on some
of the Charette hills. OnTuque Creek all the soil seems impregnated
with ferruginous matter, imparting to it a very red tinge, which is ap-
parent at a distance. This is probably owing to a disintegration of
the Red Sandstone, (which is here found on the hill-tops,) and a sepa-
ration therefrom of the ferruginous matter. Some of it may be derived
from the Black River beds, and some from the Chouteau Limestone,
for they all contain ferruginous matter.

Some quite pretty land shells are found on the slopes of the Tren-
ton Limestone. Fresh-water shells are not very abundant. In Camp
Creek and South Bear Creek are found univalves, and a very few
Unionidae. COyclas was found in Camp Creek, Unio and Anadonta in
Charette. A few shells in some of the other streams.

Botiom Prairie.—0On Lake Creek we have the following Section,
which is probably older than the Alluvium :

No. 1. 1 foot Soil and Subsoil ; upper 6 inches very dark.

No. 2. 2 feet yellowish mottled brown Clay.

No. 3. 3feet brown Iron streaked Clay.

No. 4. 4 feet dark Clay, interstratified with Sand, some Iron streaks. -
No. 5. 6 feet beds of stratified brown Sand, lower part very dark.

No. 6. Blue Clay.

Blu##—The upper part of this formation is scarcely recognizable
in the northern part of the county, although it is probable that there
are a few feet capping the older “ Bluff” in most places. But in the
southern part of the county, it imparts a character to the country; it
is here deep and well developed. There is a strip of country parallel
to the Missouri bluffs, and varying in width from one to 2% miles, and
extending the whole length of the county, covered with a deposit
which will probably average ten feet in depth, and supporting a heavy
growth of fine timber, including Sugar, Ash, White Oak, Scarlet Oak,
Laurel Oak, Red Oak, Dog-wood, Red and American Elm, Red-bud,
Common and Shell-bark Hickory, Pig-nut Hickory, Pawpaw and Vines.

In western part of T. 45, R.2 W., there is exposed, on a small
braneh, 21 feet of “ Bluff,” composed mostly of brownish-red Clay near
the top, becoming more red below ; the lower 8 feet seems (o gradu-
ally kecome of a deeper red, especially near the bottom. "The lower
four or five feet is sandy, and is nearly all Sand at bottom.
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Prairie Clays—These Clays are scarcely recognized at all in the
‘southern part of the county, but in the northern half are very exten-
sive and deep. They are found on the head-waters of all the streams
flowing both ways from the main water-shed, and the main ridge, as
developed in the railroad cuts, shows quite thick deposits. On Tuque
Prairie it is only two feet to these Clays, and they are quite impervious
to water. On Lost Creek, near its head, these (“ boulder?’) Clays are
10 feet thick, the upper part yellowish ; the lower part includes gravel
and large boulders of chert, with some Granite. On Charette a few
feet of “ Bluff ” overlies a drift of about 15 feet, consisting of Clay and
Boulders.

In Sec. 13, T. 48, R. 3 W., a well 12 feet deep passes through thin
soil at top, with yellow Clay below, which is black, spotted at bottom.
‘On North Missouri Railroad, near county line, we have—

No. 1. 1 footdark soil.
No. 2. 1 foot reddish sub-soil, bed of passage to No. 3.
No. 3. Hard yellow Clay.

In the woods, the Clay-bed corresponding to No. 2 of last Section
contains many roots, as exhibited in the following Section, taken near
‘Wright City:

3 inches black soil.

6 inches dark soil, passing into yellow sub-soil.

1% feet red soil and Clay, with roots of trees.

4 to 5 feet yellow Clay.

8 feet yellow Clay and cherty gravel—Boulder formation.

2,
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This formation is well developed in the Railroad cut east of War-
Tenton, as follows :

About 2 inches of dark soil on top ; below of an ash brown; at 10 inches from top
is more brown, presenting a somewhat mottled appearance of light drab and red. Be-
Tow, 4 feet from top, the Clay is harder ; at 6 feet it is hard, bluish, with brown streaks;
.at 20 feet, is very hard, and contains numerous rounded Silicious pebbles, evidently be-
longing to the Drift period, and showing attrition. The character remains the same
to a depth of 30 feet, showing a hard, brownish, buff Clay, containing small rounded
pebbles. A line 4 feet from top seems to separate the Clays into two distinet Geolo-
Zical periods of deposit.

The greatest observed thickness of this formation was about 40
feet; it may be 50 or 60 feet. In a well in Montgomery county, near
Warren line, a soft white chalky rock was dug out; also a brownish,
very lizht, soft rock. When these Clays approach near the surface, a
decided character is imparted to the country. The Clays being very
compact and tenacious, water lying on the surface does not readily
permeate; consequently, after a great fall of rain, farmers are pre-
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vented from plowing for some time. I was told that on Loutre Prai-
rie, in Montgomery county, after penetrating 18 inche.s, we come to
stiff Olay, or hard-pan, and that in cisterns no cement is used. Ne.ar
the head of most of the streams flowing southward is found a deposit,
consisting of cherty pebbles, loosely adhering together, imbedded in
an olive or white Silicious Clay, often unctuous to the touch; some of
the pebbles were recognized as Carboniferous; they evidently show
a “Drift” agency, but to what particular period they should be re-
ferred, I am not able to say.

Beds of stratified red, cream, blue and purple colored Clays were
found at various localities. They may belong to the “ Drift,” or may
be “ Coal measure” Clays.

CARBONIFEROUS.
CoAL MEASURES.

I was only able to recognize the true coal measure formation at
Camp Branch, in N. W. of S. W. quarter Sec. 10, T. 47, R.3 W. I found
here a drab Limestone, exposed at low water in the bed of the creek,
containing Spirifer lineatus. The Drift formation in this neighbor-
hood, being very thick shuts, from view further exposure of this rock.

Fragments of coal were dug out of several wells at Camp Branch.
A well on Mr. Taylor’s place was sunk forty-five feet, passing
through Drift clays, with some shale, to a six-inch bed of coal. The
water reached was so strongly impregnated with sulphur as to prevent
its use, showing the coal to be pyritous. This formation does not
extend over a mile north and probably two miles south, and to the
southward it is probably about two miles in width. There are several
other circumseribed areas containing coal within this county, but they
are mere patches, not extensive. They are found in Sec. 81, T. 47, R.
3 W., two and a-half miles south-east of Warrenton, and on Sec. 81, T.
48, R.2 W. Blue and purple clays are found on Camp and Little Lost
Creeks, which may belong to coal measures. -

F. f—SANDSTONE.

This formation, known in Missouri Reports as Ferruginous Sand-
stone, as observed in this county, is quite limited in extent. Itisfound
on the head-waters of Massey’s and Lost Creeks, and on one of the
branches of West Fork of Charette. It is generally a fine-grained
Sandstone, sometimes white or of a dirty white color, but more often
white, with numerous red, ferruginous grains disseminated, sometimes
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in streaks and sometimes irregularly, throungh the mass. Sometimes
it contains a buff, pulverulent powder. On Lost Creek it'is twenty-
two feet thick and cavernous.

- ENCRINITAL LIMESTONE—SWALLOW.

BUrLINGTON LIMESTONE—HALL.

This formation is found outcropping on all the streams in the
northern part of the county. The upper beds are found on Indian
Camp and Camp Creeks, the middle beds on Camp and Big Creeks,
and the lower on Peruque and the head waters of Charette. It is also
found on head of Massey’s, Bear and Lost Creeks. Its southern limit
winds across the southern part of T. 47, R. 8 W., outcropping at the
bead of the branches; from thence winding around the head of
Massey’s Creek, it is found in Sec. 81, T. 47, R. 4 W.; thence passing
south-east toward Little Lost Creek; thence bending northward, it
crosses it in south part of T. 47, crossing Lost Creek near Sec. 25, T..
47; thence south-east to Sec.7,T. 46, R. 2 W. We next find it on
Charette, in north part of T. 47, R.2 W.; thence following a devious
east and north-east course, it is found on Peruque, in Sec. 27, T. 47, R.
1 W. East of the last locality, it was not found south of the creek.

~ Its greatest observed thickness, at any one place, was about fifty-
five feet; its total thickness probably about one hundred and ten feet,
of which the upper part, of about forty-five, is mostly of a gray color,
with some buff strata and some hornstone layers interstratified. Be-
low, we have about forty or fifty feet of brown ochery-colored Lime-
stone containing a very few fossils ; next below are gray beds, and at:
bottom from thirteen to sixteen feet of brown, ferruginous Limestone.
This formation is mostly even-bedded, and sometimes the beds are
quite thick, especially toward the lower part, affording a good build-
ing material. Orinoid columns are numerous, especially in the upper
part. Some of the upper beds are suture-jointed. The texture is more
often coarse, but there are some tolerably fine-grained strata.

In following down Camp Creek, we find the upper beds to be of
thinly-stratified, coarse gray Limestone, some of it inclining to flesh-
color and containing Chonetes Shumardana, and interstratified with
thin beds of chert; some beds are thin, shaly and of a greenish color.
- InN. W. Sec. 23, T. 48, R. 3 W,, on Camp Creek, I obtained the
following section :

No. 1. 20 feet cherty slope.

No. 2.' 10 feet outerops of gray Limestone, inclining to buff; contains also some Cri-
noid columns of both round and elliptical cross sections.

No. 8. 5 feet outcrops of brownish-drab compact Limestone.
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24 feet Limestone ; upper part, buff'; lower, gray.
4 feet brown Limestone.

2 feet gray Limestone.

8 feet light-buff, Encrinital Limestone.

e

Zg:oliz
e oo

e

Following down the creek we find gray beds on the hill tops and
in T. 49 they give place to about 50 feet ochery-colored, mostly thick-
bedded Limestone, in some of which are numerous crinoid columns.
On Big Creek, toward its head, we find the lower ferruginous beds.
Toward the county line the ferruginous beds are about 85 feet thick,
showing a dip toward the north. The upper beds on the western trib-
utaries in Sec. 30, T. 48, R.2 W, will show:

No. 1. 15 feet Cherty slope.

No. 2. 1 foot brownish gray Limestone.

No. 8. 1} feet erumbling Limestone; brown, soft and sandy.
No. 4. 5 inches white hornstone.

No. 5. 5inches brown Limestone.

No. 8. 2feet, 6 inches buff Limestone.

No. 7. 5inches hornstone.

No. 8. 4 feet like No. 6.

The upper gray beds are founnd on Indian Camp Creek, of which
the following Section was taken,about a mile from the east county
line: :

No. 1. 6feetslope, with some chert.

No. 2. 24 feet coarse, but mostly tolerably fine-grained gray Limestone; sink hole on
top.

-No.3. 1foot Limestone, somewhat brown or chocolate-colored, with crinoid stems.

No. 4. 1 foot like No. 3, but finer.

No.5. 2 feet gray, shelly Limestone, containing Orthis Mitchellina, Chonetes Shumar-
dana, and a small spirifer.

No. 6. 11 feet light brown or rather buff, with crinoid stems.

No. 7. Gray shelly Limestone, containing Chonetes Shumardana.

On Peruque Creek the lower beds are well developed at the quar-
ries in Section 27, where the following section was made:

No. 1. 15feetslope; some chert.

No. 2. 1} feet soil thin on top; below, red clay and cherty drift.

No. 3. 1 foot Gray Encrinital Limestone.

No. 4. 14 feet brown ferruginous limestone, containing brown spar and erystals of
of oxide of iron, and having drusy cavities with quartzose and ferruginous
crystallizations ; fossils searce ; in some of them the outer part of the shell is
composed of mxlky quartz, and the central part has a nucleus of the same
composition, surrounded by ferruginous crystals and brown earthy lime-
stone.

’
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The stone from this quarry was used extensively for building cul
verts on the North Missouri Railroad.

The best section of the lower Encrinital beds was obtained at the-
quarries south of Warrenton.

Section 30.

12 feet slope.

1 foot thin soil, brown clay and comminuted cherty gravel.

2 feet brown Limestone, abounding in white crinoid stems.

Coarse brown, rather soft limestone, in one bed of 5} feet, with drusy cavities:
containing quartz crystals, brown and pearl spar and red oxyd of iron ; some
beautiful crystals. Some of the cavities have an outer shell of oxyd of iron,
and inner of beautiful pearl spar. A few fossils and a few crinoid stems.

No. 5. 63 feet fine grained, soft, yellowish-brown Limestone, with cavities containing-
crystals of quartz and red Hematite ; more especially cavernous attop. Con-
tains some beautiful crystals of pearl spar and ferro-calcareous erystals ; many
beautiful dendritic markings,and lower part contains large quantities of calc.
spar, with some nail-head spar. We also find, atthe lower part, a little green
carbonate of copper, and iron and copper pyrites.

.
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CHOUTEAU LIMESTONE.

Next below the Encrinital beds we have not over 30 feet of non-
fossiliferous beds, of which Sec. 30 continued, shows No 6. Nine feet
of light drab compact Limestone, interstratified with thin bands of
shale and intersected by small veins of calcite. Below this was found
three feet of red, yellow and green clay; lower bed sandy, resting on
six feet of greenish Calcareous Sandstone, resting on two feet of soff
yellow black specked Limestone, passing into three feet of yellow
clay below. A drab Limestone, resembling that above described..
crops out on head of West Fork of Tuque Creek, overlying a brown.
bed ; beneath which are thin shaly beds of red compact Limestone.

On head of Massey’s Creek, Sec. 13 exposes the rocks next below
the Encrinital Limestone.

No. 4 is four feet of fine grained bluish drab Limestone—Chouteau
Limestone. '

No. 5, brittle, compact drab Limestone, with purple shades; rests-
on dark blue Limestone containing Favosites reticulata, etc—Ham-
2lton. ‘

On head waters of Charette in Sec. 7, T. 46, R. 2 W., we find six
feet of thin-bedded drab Limestone; then four feet of purple and
drab, beautifully mottled and banded fine-grained Limestore. Below
this we find the coarse gray ©Charette” Limestone. On head waters.
ot Dry Fork of Charette, Sec. 25, T. 46, R. 3, W.
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Secticn 54.
No. 1. Earthy slope.
‘No. 2. 20 feet fragments of Sandstone.
No. 3. 6 inches fine-grained and banded brown Calcareous Sandstone.
No. 4. 1 foot dark Ferruginous Limestone, traversed by black veins.
‘No. 5. 2 Tfeet thin shaly beds, like No. 4.
No. 6. 6 inches compact Limestone, red and drab mottled.
No. 7. 6 feet drab earthy Limestone.
No. 8. 1 foot brown Limestone, couchmdal fxacture, and has dendritic markings.
No. 9. Heavy bed of Limestone, like No. may be of the Hamilton group.

DEVONIAN SYSTEM.

Although covering a limited area, and of no great thickness, yet
three distinct groups, belonging to the Devonian age, are recognized
in this county, viz:

“The old Red Sandstone.”

Hamilton Grcup and Onondaga? Limestone. ‘

The “ Red Sandstone,” which, in Montgomery county, was found
forty feet in thickness; in Warren, is not seen presenting a greater
-exposed thickness than about seven feet, showing a thinning out to-
ward the eastward. .

This deposit is more often found in tumbling masses lying un-
oonformably on the lower rocks; it is found reposing on both Devon-
dan and Lower Silurian rocks. At its southern limit was found gen-
erally on Black River Limestone. Its most characteristic featurss
are those of an even-grained, sometimes irregularly bedded Ferrugi-
nous Sandstone, presenting a beautiful mottled red and brown. The
mottled appearance analyzed, presents a combination of light or yel-
lowish brown, whitish deep brown, reddish brown and red, brownish
black, brown, yellow ochery and white; sometimes brownish with
-small white spots or nuclei encircled by black ferruginous sand. On
Lost Creek it is red, and also a beautiful reddish drab mottled with
white; on head of Smith’s Creek masses occur of a ferruginous cherty
-character, which I refer to these beds, although not observed any-
where else presenting similar characteristics.

On head waters of Dry Fork of Charette a concretionary fragment
was observed, having the appearance of its edges folded over. The
‘interior is soft and crumbly, of a brownish color, a deeper brown to-
ward the center, and buff toward the outer part; one portion shows
the outer part of a beautiful pink shade. The outside is hard, close-
grained, ferruginous, with a vitreous luster; the outer brown and red
banded; exposed surface of a black brown.
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When exposed, the prevailing color is black or reddish brown
often weathering to a nodular and somewhat botryoidal surface, and
is often covered with beautiful mosses and lichens, presenting, in the
distance, that beautiful greenish gray appearance of all moss-covered
rocks.

This formation occupies an irregular zone, extending across the
southern part of the county, outcropping or lying in tumbling masses
on the hillsides. The southern limit is generally from two to four
miles from the Missouri bluffs, and about four or five miles wide, thin-
ning toward the northern limit. - Outside of this zone I only found it
at one locality, viz: on bluffs of Peruque Creek, at county line, there
is six and a-half feet of a dirty white Sandstone containing fine-
grained indurated white nodular masses of Sandstone.

Although the area covered by the “QOld Red” is small, the in-
fluence exerted is important, for the adjacent soil is generally very
ferruginous, resulting probably from disintegration and subsequent
decomposition of the rock, and the soil, both on the adjacent hills and
valleys, partakes of this character. No fossils were found.

HaMrrnToNn GROUP.

This formation is but sparingly developed in Warren, and is only
important as a connecting link between the rocks above and those
below. _

A heavy bed of brown Limestone at lower part of Sec. 54 may
belong to this group.

LOWER DEVONIAN.

The exact Geological position of the beds below, we are not able
to place with certainty. On waters of Massey’s Creek we have—

Section 13.

No. 1. 50 feet chert slope.
No. 2. 12 feet coarse gray Encrinital Limestone.
No. 3. 10 feet brownish Limestone.
‘CHOUTEAU BEDS:
No. 4. 4 feet fine grained bluish-drab Limestone.
No. 5. 1 foot brittle, variegated, compact Limestone.
DEVONIAN :
No. 6. Dark-blue Limestone, contains Favosites reticulata.
No. 7. 6 feet dark, coarse Limestone, contains Spirifer eruteines, Orthis fulliensis
and a large Spirifer.
No. 8. 8 feet coarse, Crinoidal Limestone.
No. 9. Trenten Limestone.



48 GEOLOGICAL SURVEY.

On Bear, Massey’s and Lost Creeks, beneath the Hamilton (¢) beds
as above described, we find about 20 feet, mostly of a coarse gray,.
and sometimes of a dark-bluish drab Limestone. In the upper part,
fossils are sometimes quite numerous, belonging to the genus Merista.
and RAynchonella. At some places a fine close-grained, bluish drab
Limestone occurs near the top, containing Fawvosites reticulaie, Alveo-
lites Verneulana, Spirifer eruteines and an Orthis resembling Tulli-
ensts, or Jowensis, near the base. Cyathophyllum rugosum (%) occurs
in a brewnish Limestone in N. E. part of T. 46, R. 2 W. The Geologi-
cal position of the above described rocks is probably above (%) that of
the Coralline bed of the Callaway section. The Coralline beds were
not seen in this country, but a specimen of Zaphrentis gigantea was
found separated from its parent bed. These beds may probably belong
near the Onondaga Limestone.

The following Section of Devonian rocks was taken on Peruque,,
at county line:

Section 19.

1. 55 feet slope, mostly White Oak growth.
2. 6} feet dirty colored, whitish Sandstone, with indurated masses of the same.

No. 3. 11 feet slope—no rocks seen.

4. 6 inches Olive shales.

No. 5. 4 feet coarse drab granular Limestone.

No. 6. 2 feet brownish Limestoue, with fossils—contains Cyathophyllum rugosum, Cri--
noid stems, ete. ]

No. 7. 41feet heavy bed of drab Linestone, argillaceous or shaly, with lenticular and:
reniform masses of chert; contains Atrypa reticularis, Megistocrinus latus,.
large Corals and Crinoid stems.

No. 8. 4 feet dark drab Limestone.

Nos. 5 to 8 inclusive, probably belong to the Hamilton group.

The total thickness of Devonian rocks, exclusive of the red Sand--
stone, is probably about 50 feet.

CRINOIDAL LIMESTOXNE.

The area occupied by this rock is small; it was recognized at a-
few localities on Massey’s and Lost Creeks, and outcrops on nearly
all the bluffs of Bear Creek. It is generally about 11 feet thick, and
uniformly a coarse gray Limestone, often crumbly, and generally con-
taining many Crinoid stems. Fossils are rare; Atrypa reticularis is.
sometimes found. Its total thickness in this county is probably about
15 feet. It is exiensively used in Montgomery county (where it is.
better developed) for chimney fire-places. It probably belongs to a
division of the Upper Silurian system. '
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LOWER SILURIAN.

Referring to the map, it will be perceived (by the part colored
yellow) that the Zower Silurian rocks cover quite an extensive area
in the southern portion of the county. The rocks belonging to this
system, in descending order, include here the Trenton Limestone,
Black River, which may include the Birdseye, and the Magnesian
Limestone series. The Trenton and Black River groups are seldom
the top rocks, being mostly covered by the Devonian.

The Magnesian Series, almbst exclusively, occupy the southern
main east and west belt parallel to the Missouri River, the Black River
Limestone only being found on the tops of the higher ridges, near the
northern limit of this belt. The Trenton Limestone extends up the
streams nearly to their heads. . The Black River Limestone reaches
within one or two miles of the north limit of the Trenton; the First
Magnesian Limestone to within half a mile of the Black River Lime-
stone.

TRENTON LIMESTONE.

Charette Limestone—~The upper Trenton beds, of about 34 feet,
are distinctly marked, both lithologically and paleontologically, from
those below, and are subdivided lithologically into two several groups,
the upper gray, the lower brown. The upper 26 feet is mostly a coarse
gray Limestone, sometimes quite white, and having pink tints; often
contains Orthis testudinaria in great quantities, which shell out easily
from the containing rock; a Coral resembling Chetetes lycoperdon
also sometimes abounds. It thins outtoward the west, and was found
only four inches thick on Bear Creek, containing numerous Orthis
weathered in relief. On Massey’s Creek it is 9 feet in very thick beds,
and coarsely crystalline. Being better developed on Charette, where
it is easily recognized, I have, for the sake of distinction, applied the
term “Charette Limestone.” It is the equivalent of the Receptaculite
Limestone of Shumard. On Charette it occurs about 26 feet in thick-
ness; most of the beds thick, but some thin and crumbly., The tex-
ture is uniform, and the color a uniform light gray or white. On Tuque
Creek, near its head, the lower beds partake somewhat of the charac-
ter of the underlying brown beds, as the following section will show :

Section 42.

No. 1. Slope.
No. 2. Devonian.

CHARETTE LIMESTONE :
No. 8. 20 feet gray Limestone, mostly soft; toward the middle are many dark

specks, which impart an iron-gray appearance; 8 feet from bottom it
is coarse gray, with Chetetes lycoperdon ?
G.8—4
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CHARETTE LIMESTONE:
No. 4. 8 feet Limestone ; upper part a red or brownish gray ; next below is dark
reddish-brown, with numerous Corals, probably Cheetetes; at bottom
is a brown sandy Limestone.

' TRENTON LIMESTONE:

No. 5. 1 foot of dark brown Limestone, containing Leptena.

No. 6. Fifty yards down the creek is found a thin bedded drab Limestone, con-
taining well-marked Trenton fossils, including Orthis subequata, Subu-
lites elongata, Lingula, Murchisonia, Lepteena, Trilobites, ete.

The brown Limestone (No. 4) was only found on Tuque and Cha-
rette, and is easily recognized ; it preserves an even thickness of six
feet, and has drusy cavities, containing beautiful crystals of quartz
and cale-spar.

Middle and Lower Trenton.—We next have about eighty feet of
mostly thinly-stratified, even-bedded Trenton Limestone. The upper
few feet generally a light-drab, with numerous fossils. The beds be-
low are generally of a darker color, and sometimes brownish. While
these beds in this county are nearly always of a dark color, in Mont-
gomery and Callaway they are of a light drab. On Charette, this
division of the Trenton is altogether a thin-bedded, brownish drab
Limestone. At twenty-two feet below the top we find, on Bear Creek,
three feet of a brown Magnesian Limestone interstratified. On
Charette, Sec. 33, No. 4 exhibits two feet of a close-grained, crystal-
line, dark blue Limestone. '

The lower beds of the Trenton are more often traversed by nu-
merous winding, reticulated and anastamosing fucoids, causing the
rock at times to present a beautiful mottled appearance. These beds
are often fine-grained, and when solid enough, would make a very
pretty marble.

Brack RIVER LIMESTONE.

The rocks classed as Black River, in the upper parl so nearly
resemble the Trenton that it is only by a careful examination of the
contained organic remains that the line of demarcation can always be
defined. Organic remains being so often difficult to find, we are apt,
in our description, to run the beds into each other. The upper bed is
a fine-grained, brittle, compact drab Limestone, traversed by veins,
specks and bands of cale-spar. This bed, when found, is easily recog-
nized, as it seems to preserve its color and texture very uniformly
from Callaway county to the eastern part of Warren. It corresponds
to Nos. 5 and 6 of Sec. 12, to top of No. 7, Sec. 58, and to Sec. 84,
No. 4. It is represented by the upper part of No. 23 of Sec. 46 of
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Prof. Swallow’s section on Hobson’s Branch, Callaway. The following
sections will serve to show most of the various beds observed in this
county:

Section 36.
No. 1. 7feet bluish drab Limestone, thin-bedded, containing Orthis, Murchisonia, ete.
No. 2. 4 feet bluish drab Limestone; beds thicker.
No. 8. 40 feet thin-bedded Limestone; drab and blue, rather thfn, shelly.
No. 4. 1} feet bluish drab Limestone; veins and specks of cale-spar.
No. 5. 2 feet buff Limestone, tinged green; contains Lepézna Deltoidea(?)
No. 6. 8 feet buff-colored, irregularly-bedded, silicious Limestone.
No. 7. 9 feet close-grained, even-bedded, compact, silicious Limestone, white and buff;

so hard that it almostseems like an altered rock. Fracture sometimes shows
a vitreous luster.

No. 8. 4 feetbuff Limestone traversed by occasional striee of calec-spar. The lower
part is more of a drab color.

No. 9. 21 feet drab, shelly Limestone ; Lepteene in the upper part.

No. 10. 84 feet First Magnesian Limestone ; lower twelve feet very dark drab and in
heavy beds; contains Cythere.

On Lost Creek we have the following:

Section 61.

No. 1. 25 feet slope, with fragments of Devonian Red Sandstone and drab Limestone.
“‘CHARETTE LIMESEONE :
No. 2. 5 feet coarse gray Limestone.
"TRENTON LIMESTONE: '~ " '
. No.4. 2} feet heavy bed of brown Magnesian Limestone, with winding, fucoidal
ramifications. )

No. 5. 10 feet. At top two feet slope; fragments of yellow Limestone, with
some dendritic markings; below there is eight feet of brown Magne-
sian Limestone.

No. 6. 1 foot compact, thin-bedded Limestone.

Briack River Beps—383 feet:
No. 7. 4 feet fine-grained, mottled drab and gray Limestone ; good marble.
No. 8. 16 feet slope ; fragments of drab Limestone, with brown windings.
No. 9. 18 feet Limestone. Like Sec. 36, No. 9; same fossils—Cyzhere, etc.

No. 10. 4 feet First Magnesian Limestone.

On Tuque Creek, there is thirty feet of drab Limestone; upper
part brittle, has numerous vermiform windings; below, a shelly, and
the lowest a somewhat buff-drab Limestone. Some beds are slightly
mottled, and would make a tolerably good marble ; makes excellent
lime ; fossils from about the middle. These beds were found at other
places presenting the same characteristics as last mentioned. On
Charette, in Sec. 1, T. 45, R. 2 W,, it is a flesh-colored, light gray-col-
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ored, reddish and brown, with dark windings; colors somewhat wavy.
On Lake Creek there is twenty feet, of which the lower six or eight
feet are marble; the upper bed mottled gray, and somewhat resem-
bling a conglomerate. Below, we have areddish, greenish gray, com-
pact, fine-grained Limestone, fracture conchoidal; then a reddish
drab, with deeper red specks disseminated, presenting a graphie
appearance, (this bed is sometimes greenish); lowest bed a greenish
white, brittle, crystalline Limestone—seems to have been altered.
On Lost Creek occurs a very hard, silicious Magnesian Limestone ;
color drab, and with many minute, vermiform cavities. It closely
resembles some beds of First Magnesian Limestone.

The following sections were obtained on waters of Smith’s Creek:

Section 53.

No. 1. 40 feet slope; some Sandstone.
BracK RiveEr LIMESTONE?:
No. 2. 3 feet waxy-looking Limestone, with black, horizontal veins; pretty
marble.
No. 8. 2% feet gray, shelly Limestone.
No. 4. 6 inches dark, waxy-looking, brittle Limestone, with black dendritic-
markings.
No. 5. 13} feet drab, shelly Limestone.
Brick RIvER LIMESTONE:
No. 6. 1} feet; upper half like No. 4; lower more brown : contains Lepéena and
Cythere.
No. 7. 33 feet slope; tumbling masses of Ferruginous Sandstone and gray
Limestone.
No. 8. 6inches drab Limestome; marble.
No. 9. 8 feetslope; some Limestone; mostly shelly.
No. 10. 6 inches drab Limestone; containing calcite, and having many brown:
windings; will make a fine marble; contains fossils,
No. 11. 3 inches fine-grained drab Limestone; a good marble.
No. 12. 1} inches brownish Limestone, with black and drab spots. :
No. 13. 5 inches drab Limestone, with brown spots; fine grained, compact;:
contains some calcite.
No. 14. 11 feet slope.
No. 13. 50 feet First Magnesian Limestone.

On the road from Warrenton to Pinkney, near the head of Smith’s
Creek, we have fifteen feet; the upper part gray. Eight feet from
bottom is a bed of compact brown Limestone, with calcite veins, and
traversed by dark, dendritic veins. In Sec. 53, No. 13, the lower part
is gray. Thus we see that this formation presents very desirable:
shades of color. The total thickness of the group in this county is.

probably about fifty feet; it may be as much as fifty-five feet, but not.
more.
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The Lower Silurian rocks near the Missouri River comprise the
First Magnesian Limestone, Saccharoidal Sandstone, Second Magne-
sian Limestone and Second Sandstone. In following down its various
tributaries from their heads, we find, after the first exposure of F. ¢,
that on Charette we have to go one mile to the first outcrop of (u),
near the western part of the county, about a-half mile. About one
and a-half miles more will take us to F. «.

F.7 FirsT MAGNESIAN LIMESTONE.

The following section was made on Charette, in Sec. 18, T. 486, R.
1W.:

Section 35.

No. 1. Slope.
No. 2. 5 feet buft Limestone, traversed by occasional strize of cale-spar; lower part
more drab.
Brack River Brps:
No. 8. 21 feet drab, shelly Limestone; upper part contains a small Lepteena bed
six feet from bottom.
No. 4. 2} feet ashy-colored, slightly olive-tinted, drab, Magnesian Limestone ;
brittle, breaks angularly.
No. 5. 3 inches drab, argillo-calcarcous shale.
FirsT MAGNESIAN LIMESTONE :
No. 6. 2 feet dark bluish Magnesian Limestoxe ; closely crystalline and traversed
by darker veins of calcite ; would make a pretty marble.
No. 7. 2} feet like No. 4.
No. 8. b feet slope.
No. 9. Light drab, earthy Magnesian Limestone.

The above section will serve to show what I suppose to be the
upper part of the Second Magnesian Limestone ; similar strata were
-observed on Lost Creek. But it more often a buff color, sometimes a
brown or drab Magnesian Limestone. Its beds are generally of uni-
form thickness. Calc-spar is sometimes abundant, and often occurs in
small veins or striee, traversing the rock; it also sometimes contains
iron pyrites. An oolitic bed is generally found near the base.

The following section was observed in Sec. 1,T. 45, R.2 W.,on
OCharette, east side :

Section 47.

No. 1. Slope. .

No. 2. 25 feet slope ; outerops of Black River Limestone; upper part reddish; below
of various shades ; brownish flesh color ; marble. {7

No. 3. 38 feet buff Magnesian Limestone ; some veins of cale-spar.

No. 4. 10 feet blue Magnesian Limestone ; some drab and green shale.
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No. 8 feet soft buff Magnesian Limestone ; contains calcite; some black specks are-
disseminated.
2 feet yellow, shaly bed.
1foot yellow and green sandy Magnesian Limestone.
" No. 8. 70 feet Saccharoidal Sandstone.
No. 9. 2 feet Silicious rock, mostly oolitie.
No. 10. Slope.
No. 11. 20 feet Second Magnesian Limestone.

£

No.
No.

e

®

This formation is more often evenly bedded, and affords a beautiful
and durable building rock. Its greatest observed thickness was 84
feet on Tuque Creek. Section 47 shows the least observed thickness.

F. u. SACCHAROIDAL SANDSTONE.

This deposit is generally a uniformly white, fine-grained Sandstone..
Some of the beds are sometimes, but rarely, brownish. Near the up-
per part it is often very white or greenish and soft, disintegrating, and
can be scraped up with the hand. _

On Massey’s Creek, in Sec. 1, T. 46, R. 4 W., it shows a beautiful
eross lamination ; a solid bed of two to four feet is seen overlying a.
series of very thin beds of cross laminated Sandstone.

On Charette, in Sec. 25, T. 46, R. 2 W., we have 84 feet, of which
the upper is white and lower brown; a small ravine has here worn
out a deep and perpendicular gorge or canon into the Sandstone for
about 200 feet in length, sloping from the upper to lower end, where it
isabout 25 feet deep and 8feet wide at the top, by four at the bottom
The bluffs on this creek are very picturesque, the Sandstone often
rising 60 feet perpendicularly, and covered with numerous ferns,
mosses, lichens, hanging, as it were, in rich green festoons.

On Tuque Creek it presents a beautiful appearance, rising into
bold mural escarpments, covered with mosses and ferms, and some-
times capped with cedars.

Wherever this Sandstone is well developed,it affords charming
scenery to those who love the beauties of nature; is best developed
on Tuque, Charette and Massey’s Creeks. Springs are apt to be found
at its base; caves also abound, especially toward the lower part. There
is one two miles north of Marthasville, called “ Devil’s Boot.” Its en-
trance from the top of the ground is 25 feet across and nearly circular..
Descending about 30 feet, we are on the floor. A large chamber
reaches off to the north-east for about 150 feet, about 8feet high in the
middle near the entrance, and increasing in all its dimensions to the
farther end, whereit is 25 feet high and 60 wide. The Sandstone is

pure white ; stalactites and stalagmites are found, some of them quite-
pretty: ‘
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At Ritter’s Store, in Sec. 8, T. 45, R. 83 W., the overhanging Sand-
stone forms a shelter 100 feet wide, 10 feet high in front, and sloping
back to an acute angle at 20 feet.

The cave on head-waters of Dry Fork of Charette has an entrance
from the northward; passing in southwardly we wind around to the
north-east, and descending about 60 feet over tumbling masses of Sand-
stone, enter a large chamber, the roof formed of broad slabs of Sand-
stone,sometimes showing 10 feet square of beautiful ripple marks. At
many other localities it was observed beautifully ripple-marked.

Its total thickness in the county is probably about 130 feet; the
greatest observed on Tuque Creek, 127 feet. On Lost Creek, frag-
ments of Columnar Sandstone were found, but not in place. The po-
sition of the Columnar beds must be near the top, and constitates a
stratum of from one to four feet, formed of columns, often porous, and
perpendicular to the place of deposit.

No fossils were observed, but on the roof of the cave near Mar-
thasville, circular rings about 8 inches in diameter, resembling the
cross section of an orthoceras, were observed.

Just beneath the Sandstone was found a stratum of two feet in
thickness, of a Silicious and sometimes oolitic rock, viz.: atSec.47, No.
9, on Charette ; Sec. 44, No. 2, on Lake Creek, and lower part of Sec.
46, No. 2, on Missouri Bluff. (See Sec.18, Montgomery county.)

F. v. SEcOND MAGNESIAN LIMESTONE.

The Second Magnesian Limestone has been so often described that
it seems almost useless for me now to attempt a description. Itschar-
acteristics are about the same asin Montgomery, Callaway and Boone.
It forms steep bluffs along the Missouri, often rising nearly a hundred
feet perpendicularly. The following section exhibits some of its beds,
taken two miles east of Marthasville :

Section 46.

No. 1. 40 feet Saccharoidal Sandstone.

No. 2. 27 feet Silicious Magnesian Limestone, in thick and thin beds ; the lower two
feet a Silicious rock, color drab and buff,

No. 8. 21 feet thin-bedded drab Magnesian Limestone.

No. 4. 2 feet white Sandstone. '

No. 5. 3 feet yellow Magnesian Limestone; a thin bed of Hornstone appears in the
lower part.

No. 6. 4 feet Magnesian Limestone and very hard Sandstone, interstratified with shale.

No. 7. 3 feet Magnesian Limestone, with lenticular and irregular concretions of chert.

On Missouri bluffs, a half mile below mouth of Lost Creek, the
following section was taken:
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Section 56.

10 feet slope.

9 feet rough-looking drab Magnesian Limestone, interstratitied with chert;a
6-inch bed of dark drab oolite about the middle.

2 feet drab Magnesian Limestone.

6 feet drab Cotton rock, in thin beds.

1 foot brown Silicious Magnesian Limestone.

6 inches drab Cotton rock.

4 inches close-grained, light-colored, banded Magnesian Limestone.

1 foot slope.

§ feet Magnesian Limestone and Cotton rock, with some chert ; in middle part
a very thin stratum of Sandstone.

4 feet Cotton rock.

3 feet cherty Magnesian Limestone, having a rough brecciated appearance ; in
the middle part a Sandstone is sometimes interstratified.

1 foot dark drab Magnesian Limestone.

1 foot of Cotton rock.

2 feet banded buff and white Sandstone.

4 feet rough-looking hard Silicious Magnesian Limestone; lower part buff and
softer.

5 feet drab Magnesian Limestone ; in middle part there is five inches of cherty
oolite.

2 feet white and buff Sandstone.

4 feet mostly blue Magnesian Limestone, in upper part some beds of chert and
much calc-spar; the spar containing pseudomorphous pyrites; lower part
oolitie.

8 feet rough drab, cherty Magnesian Limestone; some beds cellular; some
Cotton rock.

6 inches rough, coarse, hard Silicious Magnesian Limestone.

5 feet buff’ Cotton rock; some partings of green shale.

8 inches cherty bed; some oolitic.

5 feet cherty Magnesian Limestone. The chert predominates, is cellular, pre-
senting a very rough face.

10 feet slope; at bottom is two feet of a drab earthy Magnesian Limestone.

SECOND SANDSTONE:
No. 25. 4 feet coarse brown Sandstone.
No.26. 5 feet thin cherty beds of impure Magnesian Limestone; one bed of

bhanded chert.

The total thickness of the Second Magnesian Limestone formation
in this county is probably about 210 feet.

F. w. SECOND SANDSTONE.

With the exception of Nos. 25 and 26, of the above section, the
Second Sandstone was not observed at any other locality in this
county.
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SOILS.

The richer bottom lands may include those of the Missouri River
and Charette and Tuque for about five or six miles from their mouths,
and the lesser streams for one or two miles from the Missouri. These
lands are exceedingly productive, being nothing less than a deep
alluvium, capable of producing very fine crops of corn, which will
average most seasons about seventy-five bushels per acre. The growth
of timber is very luxuriant, the trees growing to a very large size;
and it is not uncommon to find a Cottonwood seven or eight feet in
diameter. The Burr Oak, Elm, Sycamore, Black Walnut and Red Qak
also grow to a very large size.

The bottom lands on the other streams, although very rich, are
deficient in the luxuriance of vegetation which we herefind. I, there-
fore, place them as subordinate.

In passing northward from the Missouri, we ascend the bluffs and
find ourselves on the “Bluff” land, a strip of country covered by a
deep “ Bluff” formation, supporting a very rich soil. This is the rich-
est upland in the county. It will produce, on an average, twenty-five
to thirty bushels of wheat per acre ;* isscarcely inferior to the richest
bottom land. Corn and most other crops succeed very well. The
vine seems to do very well, and has been successfully cultivated here,
yielding an abundance of excellent grapes, from which is made an
excellent wine. The natural “Bluff” growth seems to be mostly
Sugar Tree, Ash, Linden, Red, Scarlet and White Oak, Dogwood,
Shell-bark and Pig-nut Hickory, ete. At a distance of from two to
three miles from the bluffs we leave this “Bluff” land, and ascend a
rocky slope for a short distance, when we find that we are passing
across poor and deeply broken and oftenrocky ridges. This is proba-
bly the poorest land in the county, but it still has its uses; it is said,
by some, to be the most suitable for grape culture. Passing on north-
erly for one or two miles, we reach the table lands, separating the
various streams, broken at their margin by ravines. This tract of
country extends northward for five or six miles, and in the county west
of Lost Creek entirely to the ® prairies.” This land is poor,soil thin ;
growth principally Post Oak, Black Oak, White Oak. Itis capable of
producing tolerably good crops of corn and wheat, and in good seasons
will produce fine tobacco. "

Nearer the prairies (especially Tuque) the land is generally a little
better and more productive than the last mentioned. ‘

* According to Mr. J. Wyatt and others.



58 GEOLOGICAL SURVEY.

The land around Warrenton and on hills near Indian Camp and
Big Creek is rather better than the table lands southward ; the soil is
more productive, for it is well adapted to the growth of fine tobacco.
It is principally covered with a growth of Black Oak, White Oak,
Spanish Oak, Scarlet Oak, Post Oak and Shell-bark Hickory. It pro-
duces good crops of corn and wheat.

The country near the streams, which cut only through the lower
carboniferous formations, near their various sources, is of very gentle
slope, and the land is more often rich, as for example near Camp
Branch and for two or three miles north; also on and near the head
of Indian Camp Creek in T. 47, R.1 W. Of similar character is the
country adjacent to the head waters of Peruque. The natural growth
is principally Pin Oak, Laurel Oak, Swamp White Oak, Elm, Hickory,
Walnut, Honey Locust, Thorn, Crab Apple, Red bud, etc. It often pro-
duces heavy crops of corn and tobacco.

The prairies adjacent and between Camp and Big Creeks embrace
the most productive prairie lands in the county; they lie well for cul-
tivation. Other prairie lands are inferior in quality. The Camp Creek
hills in T. 48 and 49 being quite broken, the land is therefore not very
fertile.

The “Drift” clays being so deep, and at the same time so stiff and
impermeable to water, and the overlying soil so thin, renders the
prairie soils of this county somewhat objectionable from their capacity
to hold water. After heavy rains it is often along time before the
soil is in a suitable condition to plow. The timbered lands are there-
fore to be preferred; they having generally sufficient porosity for
drainage. The railroad cuts show that roots abound for a depth of up-
ward of two feet, and that at three or four feet the clay is quite hard
and compact. We thus see that in the timber Iands we have anatural
porous system of drainage, extending to over two feet below the sur-
face, with clay below, which prevents the water from percolating very
deep. The prairie shows, on top, about one foot of dark soil, beneath
which there is about a foot of yellowish or reddish subsoil, resting on
a substratum of hard clay. Whilst in the woods we find roots extend-
ing through the subsoil, on the prairies the roots appear as only slen-
der filaments confined to the upper two or three inches of recent
alluvium, showing the natural drainage capacity of the prairie as com-
pared to the woodland, if we regard the depth, to be about as one to
twelve; but the size of pores being taken into consideration will make
the ratio still greater.

The thin deposit of dark light soil, often found overlying the first
Magnesian Limestone, seems to be well adapted to fruit-growing.
Grape-vines often abound and seem to flourish, and it was here I found
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gsome of*the largest and richest Black Haws that I ever tasted. A fine-
peach orchard at Mr. Muench’s, on First Magnesian Limestone, bears.
fruit nearly every year.

TIMBER.

That portion of Warren county adjacent to the affluents of the-
Missouri is generally very well timbered. The ridges afford a good
quality of Black Oak, White Oak, Post Oak and Hickory. The bottoms
abound in Sugar tree, Burr Oak, Red Oak, Walnut,etc. Leatherwood
is found on bottoms of Lost Creek. In size and quantity of timber
the Missouri River bottoms can not be surpassed by any in the State;.
the Burr and Red Oak often attain a diameter of six feet, and the
gigantic Cottonwood is often found six or eight feet in diameter, and
towering aloft above all other trees. The Walnut, Hickory and Syca--
more often attain a very large size. The uplands adjacent to Big-
Creek in T. 47, R. 2 W., afford a good supply of good Red Oak, Black
Oak and White Oak timber. Quantities of similar kinds of timber-
abound near Indian Camp Creek in north-east part of T. 47, R. 1 W.

WATER POWER.

Water mills do not pay in this county. The streams running into-
the Missouri River,during the summer season, too often sink, and those-
to the northward evaporate; therefore, the chief dependence is on
steam and horse mills.

SPRINGS.

In the northern part of T. 48, on Camp Creek, are some fine:
springs; also on South Bear Creek. Persons living on the prairies
have to depend on cisterns for a supply of water, without which pro-
vision, in a dry season, they would be sorely troubled. No cement is
necessary to line them, as the stiff clays of the drift formation do not
readily absorb water.

*AGRICULTURE.

Wheat, corn and tobacco are the staple crops of this county.
Most vegetables peculiar to the State are here raised. In the southern
part of the county the vine is cultivated, and excellent wine made
from the Catawba grape; the soil best adapted to its cultivation is
either that underlaid by deep ¢ Bluff,” or else the slopes of First Mag-~
nesian Limestone ; the latter is better adapted. The Chinese Sugar-
Cane has been cultivated and molasses made from it. The Maple-
Sugar tree abounds on all the streams running into the Missouri, and
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.on the hills near the Missouri, and on Oaml-) Creek ; formerly,=a greaf:
amount of sugar was made from it, but during recent years not much;
the principal reason assigned being the increa‘se:d facilities of procur-
ing sugar from the South. Some families residing near Marthasville
have formerly, during one season, made from 300 1.10 .1,000 pounds of
the sugar. From the best information I could obtain it seems that at
one time great quantities of sugar were made on Bear Creek. Some
families would sometimes make as much as 1,000 pounds per year, and
with but Jittle labor, and they would generally average 400 or 500
pounds; this was exchanged, at ten cents per pound, for dry goods.
Since the year 1845 it has gradually declined, until at this time but
little is made, and the whole annual amount now made (1859) on Bear
Creek does not exceed 400 or 500 pounds.

BUILDING MATERIALS.

The lower brown beds of the KEnecrinital Limestone have been
-quarried out, and extensively used in the construction of culverts on
the North Missouri Railroad. It is easily worked, and is procured in
thick strata, and furnishes a good building niaterial; but, on account
of some strata being cellular and often crumbly, and also containing
much oxide of iron, I do not esteem it a superior material; but for all
common practical purposes to which applied, I do not deem these de-
fects decidedly objectionable. . ,

Good quarries have been opened near the North Missouri Rail-
road, on Massey’s, Charette and Peruque Creeks. At Truesdale’s
quarry, near Warrenton, it is easily excavated and in very thick strata.
Good beds of building rock can be easily obtained on Camp Creek, in
townships 48 and 49, and at some places on Indian Camp.

The Red Sandstone affords a good building material, but is not
sufficiently abundant to be of economic value. The Devonian beds
below are also not sufficiently extensive in this county to be of much
use. There is a good quarry on Peruque, near the county line.

Trenton Beds.— The gray “ Charette » Limestone affords an ex-
cellent building material. A quarry on Massey’s Creek, one and a-half
miles from the railroad, shows very even-grained, thick strata. Good
quarries can also be opened on Charette. The brown beds, lying just
below, would doubtless make good building materials. The other
Trenton beds, just below, are inferior.

- The “Black River Limestone ” beds afford an excellent building
material. It is often even bedded, and breaks with an even fracture.
The buff beds are often fine-grained and would give a pleasing archi-
tectural effect. But the First Magnesian Limestone, for beauty and
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durability and freeness under the chisel, can not be surpassed by any
other stone in the county. Missouri College is builtof it. Good quar-
ries might be opened on the bluffs of every stream where it occurs.

The Saccharoidal Sandstone ig generally too soft to use in build-
ings, but it is sometimes hard enough.

The Second Magnesian Limestone is inferior for building; the-
effects of frost on it are often too apparent, but the intercalated beds-
of Sandstone possess strength and durability.

LIME.

The Enecrinital (Burlington) Limestone affords a good material for-
lime. Xilns of it are burned on Indian Camp Creek,near Wright City..
The Upper Trenton or “Charette Limestone” makes good lime. It
is so used near Warrenton. The mottled Marble beds of the Black
River Limestone make good lime. On Lost and Tuque Creeks are- .
lins of it. :

Good clays for bricks abound everywhere.

MARBLE.

This county affords good quarries of excellent marble, some of it
fine-grained and quite beautiful. It is mostly from the beds of the
Black River Limeslone. The principal localities where found, are =
On Lake Creek, in Sections 23 and 24, T. 45, R. 1 W., where about eight
feet of marble beds is exposed. In the upper part there are alterna-
tions of fine and coarse-grained sub-crystalline Limestone, presenting
a somewhat brecciated appearance; it glistens when broken, and if
polished would look well; below isa 6-inch bed of red, compact, fine-
grained Limestone, with some veins of calc-spar and many ferruginous
stains ; some of it is of a reddish drab,the lowest bed a very fine-
grained light-colored Limestone, with a light greenish tinge.

On Charette, in Sec. 18, T. 46, R. 1 W., there are several strata of
Limestone, that would make pretty marble. No. 6 of Sec. 35 would
make a pretty variety of dark marble. No. 7, of Sec. 36,is a fine-
grained buff.

In Sec. 1, T. 45, R. 2 W,, we find a variety similar to that found en
Lake Creek, besides other varieties. Some of it is of a somewhat flesh
color, with calec and brown spar disseminated, and has a soft lusters
gsome is brown, with windings of a darker color traversing it. On the
head of Ritter’s Branch and Smith’s Creek we find on the hills out-
crops of various colored marble, drab, buff, and red; their aggregate
thickness from 10 to 15 feet. On Lost Creek, in the northern part of
T. 46, R.3 'W., are beds of Limestone that would make beautiful mar-
ble; also on Massey’s Creek, in Sec. 1, T: 46, R. 4 W.
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CLAY.

On Camp Creek, in Sec. 34,T. 48, R.3 W, is a thick bed of shaly
clays— drab, blue and purple. A thickness of 15 feet is exposed at
the mouth of a ravine. Encrinital Limestone crops out on the neigh-
boring hills, and it appears that the clay occupies a valley in the Lime-
stone probably not less than 100 feet wide. A bed of similar clays,
mostly of a purple color, occurs on the head of Little Lost Creek.
Ferruginous Sandstone and Encrinital Limestone crop out in the
bluffs, 200 yards down stream. These beds may probably be of use in
the arts. Clay of a beautiful light shade of green occurs in the cave
“ Devil’s Boot.”

In Sec. 16, T.46,R.1 W, on a stream running northward, is a bed
. of hard purplish chay. A similar bed occurs in north half of north-
west quarter Sec. 25, T. 46, R. 3 W., on head-waters of Smith’s Creek;
at this place it seems to be about 7 feet in thickness, but may proba-
bly be much thicker; it is exposed at the head of two ravines 30 feet
apart, is quite hard and even-textured, of a purple and buff color. It
has not been applied to any economical purpose, but it is very proba-
ble that it may become useful. About 15 feet above thisis a bed of
plastic Clay. .

There is another bed of reddish Clay in Section 6, T. 45, R. 1 W.

The Chalk or “ Keel,” as'it is commonly called, is found at several
places in this county. A good quality of it is found on Lost Creek,in-
T. 46, R. 3 W., and it is very much used for marking purposes.

SAND FOR GLASS.

The Saccharoidal Sandstone, so well developed on the streams
running into the Missouri, would afford a superior article for the man-
ufacture of glass. Its beds are often pure white, mostly free from
earthy impurities; and it is often so soft that it can easily be scooped
up. The sand is often hauled twenty miles, to be used in plaster-
ing, it being much valued on account of its beautiful white color, for
when mixed with lime and plastered on walls,no additional whitewash
is needed. I might say, with confidence, that Warren county could
supply the world for ages to come with excellent sand for glass.

: MINERALS.

In Section 27, T. 47, R.1 W.,in Encrinital Limestone, we find crys-
tals of brown spar and massive quartz. At Truesdail’s quarry, near
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‘Warrenton, the lower Encrinital beds afford beautiful crystals of
.quartz, brown spar, pearl-spar, cale-spar and nail-head spar.

At Grabb’s Spring, Marthasville, I observed two inches of a black
and brown sand, resembling ore of Manganese. I was informed that
it is found to a depth of five or six feet, and is also found several hun-
.dred yards off. Two miles from this place, in the cave ** Devil’s Boot,”
a similar sand is associated with black, decomposing chert.

IRON ORE.

No extensive deposits of this mineral have as yet been found in
this county. Small crystals are found at several localities, and I no-
ticed a few fragments of massive Hematite. But in the southern part
.of the county are many signs of its presence ; the soil is often highly
colored by it, showing that deposits are here, or have existed to some
extent.

LEAD.

No mines in this county. Iwas informed that particles of Galena
had been found on Tuque Creek and Lake Creek.

MINERAL SPRING.

A spring half a mile north of Wright City is strongly impregnated
with Sulphur.

COAL.

In Sec. 31, T. 47,
R. 3 W, afew frag-
ments of Bitumin-
ous Coal have been
thrown out. Drab
colored shales are
found for 50 feet
up and down the
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dent that about 50 feet

square is the greatest extent of this patech.

Encrinital Limestone is found on the hill adjacent. (See Fig. 4.)

Devonian Limestone.

cTry

Ferruginous Sdlst 55
Encrinital List.

barren. Further west
places near Wellsville.
from the true measures.

About 24 miles south-east of Warrenton,
on the waters of Charette, I noticed another
patch which evidently contains a less area
than the one last mentioned. Encrinital
Limestone is found on all the adjacent hills,
and Devonian in the valleys. Itis evident,
therefore, that the Coal can not extend into
the surrounding hills, and must even occupy
a limited space in the valley, as shown by
Fig. 5.

The thickness of Coal in these patches is
unknown; it may be several feet, or as much
as 8 or 10 feet.

The Coal of Warren county all occurs in
“pockets;” some of these pockets may be
extensive, but as yet none have been discov-
ered sufficiently extensive to justify much
outlay of time and money in mining. Future
investigations may develop other deposits
than those now known ; they may especially
be looked for in the northern part of the
county.

Similar patches have been worked in Lin-
coln county, and some money spent, but de-
velopments prove them also to be limited.

The true Coal measures océur in the county
west — Montgomery. An outlier of Coal
measure slates is found near High Hill, but.
it is barren of Coal. Outliers of Limestone
also occur eight miles north; they are also
they contain the Coal, as found at various

These patches may therefore be driftings



CHAPTER 1IV.

SHELBY COUNTY.

BY G. C. BROADHEAD.

Shelby county is bounded on the north by the counties of Lewis
and Knox; on the east by Marion; on the South by Monroe, and on
the west by Macon. The areais equal to fourteen townships or 504
square miles. The streams all flow south-eastwardly, and the general
course of the main ridges is to the north-west and south-east. The
streams are tributaries of Salt River, excepting those of North River
and Fabius, in the north-east.

This county is essentially a prairie region, the timber being con-
_ fined to the immediate vicinity of the streams, and from the appear-
ance of the country I suppose it has not been many years since it was
all prairie, for the timber is generally small and interspersed with
that class peculiar to prairie thickets, and the prairie grass is also
found everywhere.

The bottoms are wide, those of the larger streams being from one-
half to a mile in width ; they are often prairie, and are generally flat
and marshy. The uplands are rolling, undulating, the larger prairies
flat on the summit of ridges. None of the hills are very high, not
often more than from 50 to 70 feet, and often less in hight; they are
not often abrupt

In township 56 the slopes are gentle; near Crooked Creek, for a
half mile, the hills are somewhat broken, but the highest are not over
50 feet in hight, and are covered with a deep bluff and drift deposit,
The prairie in townships 57 and 58, R. 9 W., slopes gently on the east,
south and west, and is quite flat on the summit, expanding into a wide-

a.5—b
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level plain. On the northern slope, toward North River, and for sev-
eral miles, the country consists of “barrens,” covered with grass and
a sparse growth of scrubby Post Oak and White Oak, with some
Hazel. These rounded hills attain a hight of 60 feet, are steep, slop-
ing from 85° to 45°, the contour seeming to form a graceful waving out-
line of sand hills of altered drift, with beautiful coves between. On
the south-west side of the prairie are rolling White Oak hills.

Toward the Western part of the county, and on the south side of
the North Fork of Salt River and adjacent to that stream, the country
is rather broken, but the hills are nuot high. The topography is simi.
lar in the vicinity of Peyton’s Branch and Ten Mile Creek, near which
streams the timber is scattering, the growth consisting of Post Oak,
White Oak, Black Oak, and sometimes groves consisting almost en-
tirely of Shell-bark Hickory. None of the timber is very large, being
mostly of convenient size for log houses and cross ties. Near the
edge of prairie is Hazel and Pin Oak.

The prairies between North Fork of Salt River and Black Creek
and the latter and North River are very gently undulating. The
slopes on the north side of the North Fork of Salt River are very
gentle.

The bottoms of the North Fork of Salt River are wide, generally
from one to one and a half miles wide, until we reach the vicinity of
Walkersville, where they become narrower. They are flat and wet,
with often ponds and marshes; and adjacent to the river there is a
fringe of open woods, with but little undergrowth. Outside of this
fringe we have prairie botiom, extending to the foot of the bluffs, and
often connected with the upland prairie.

The country adjacent to Eaton’s Branch consists of hilly White
Oak ridges, with some Post and Black Oak.

The south side of Black Creek is somewhat hilly, but the hills are
low. On the north side the slopes are more gentle, and are separated
from the hills to the south by wide, flat bottoms, often a half-mile in
width. The growth near the edge of prairie is Laurel Oak and Pin
Oak.

InT. 58, R. 10, near Perry’s Creek, the land is ‘good, with Hazel,
Laurel Oak and Pin Oak, and Pin Oak near the edge of the prairie.
In T. 59, R. 12, the slopes toward all the strearms are gentle, and near
the heads of the branches are small Hazel thickets, accompanied with
Amorpha fruticose and a small willow, which extend away up into
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the prairie. Pin Oak and Hazel occur mostly at the edge of the
prairie. InT. 59, R. 11, the slopes are gentle. T. 59, R. 10, slopes are
very gentle and no high hills. In T. 58, R.9, on the north side of
North River, are White Oak ridges. T.59, R. 9,is mostly hilly and the
land often poor; near Tiger Fork are occasionally broken tracts, but
1o hills are more than 50 feet in hight; the Drift sometimesis very deep ;
‘some good White Oak timber; some Post Oak, Black Oak and Shell-
bark Hickory. Other timbered lands in the north-east consist of a
small growth of mostly White Oak.

The “Barrens?” are confined to the hills lying on the south side of
the main stream. I would mention the north part of T. 58, R. 9,lying
south of North River; a part of T. 58, ranges 10 and 11, on south side
of Black Creek, and north part of T. 59, R. 9, west of Fabius. At
some places the bluff and drift deposits are deep, and many round
pebbles appear near the surface, and the soil is often quite sandy and
1and not veryrich. The “ Barrens,” when apparent, being on the south
side of streams, the hills on the south are also more broken and abrupt
than those on the north side. Where no solid rocks are seen, but only
bluff and drift clays, the slopes on the north of the larger streams are
always long and gentle, whilst those on the south side are more abrupt

SCIENTIFIC GEOLOGY.
QUATERNARY SYSTEM.

Alluwium.—This includes the soils and deposits in progress of for-
amation at the present time, as the sands and detritus of the streams.
:Shells are found in the streams, including species of Unio, Anadonia
and Cyclas.

Bottom Prairie—This is found on the bottoms of the larger
streams. In T. 59, R.12 W., on bank of North Fork of Salt River, ob-

served the following section:

No. 1. 1 foot soil, covered with growth of grass, etc.
No. 2. 5 feet dark Clay, slightly brownish stained ; contains small dark concretions.
No. 8. 5 feet Clay, mottled, ash colored and brown; some slightly sandy.

The bottom prairies are often flat and marshy. A tall grassis very
abundant, and is often cut and used for hay.

Bluf—Throughout the county the « Bluff” is found lying on the
hills, just beneath the soil; it is often in sight, and frequently not
more than six inches beneath the surface. It is mostly a brownish



68 GEOLOGICAL SURVEY.

buff, stiff, jointed clay, with dark stains, and often has many small,
rounded pebbles at the lower part. In S. W.Sec.21, T.57,R. 9 W,,
the following section was observed : :

No.1. 6inchesdarksoil.

No.2. 7 feet reddish brown, jointed, sandy clay, with some dark stains, and contains
- minute, rounded pebbles. '

No. 3. 8 feet like the last, but the pebbles are larger and more numerous.

On Tiger Fork, in Sec. 27, T. 59, R. 9, I observed the following :

No. 1. 2 feet reddish brown clay.

No. 2. 30 feet stiff;, yellowish brown clay, containing many small, rounded pebbles; at
ten feet from the top occurs a bed of white, calcareous coneretions, which
effervesce very freely with nitric acid.

Between North River and Tiger Fork, small, round pebbles occur
a few inches from the surface, and sometimes are directly on the sur-
face. In T. 57, R. 9 W,, east of Black Oreek, clay with pebbles ap-
proaches within six inches, and often less, of the surface. Small,
round, dark concretions were observed in the “Bluff” at several
places. The following section was observed on Clear COreek near Mil-
ler’s mill :

No. 1. Slope.
No. 2. 2inches soil.
BLUFF:
No. 3. S8 feet coarse, reddish brown, jointed clay.

No. 4. 8 feet clay like the above, but contains round pebbles ; lower part is dark-
stained and bluish.

Wo. 5. 2feet olive drab clay, vermilion stained. No. 51 suppcese to be altered Drift.
7

From the above sections, there appear to be two divisions of the
“Bluff” in this county—the upper part jointed clay, free from peb-
bles, and the lower division, clay with small, rounded pebbles.

"I did not observe a greater thickness than fifteen or twenty feet
at any place, but was informed that'a well had been dug at Hunne-
well, passing fifty feet through “ Bluff,” which I suppose to be about.
its greatest thickness in this county.

Drift—The Drift formation occurs beneath the Bluff through-
out the county. It seems to consist of two distinctly defined groups,
viz.: the upper portion (which is probably an altered Drift, and I have
so classed it,) of beds of mostly ferruginous sand and clay, with
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rounded pebbles; and the lower mostly of blue clay and boulders.

The following section was observed on Black Creek, south of Shelby-
wille:

Section 11.

BLUFF :

No. 2. 11 feet of hard, stiff, jointed clay; silicious; color brown and drab, or
bluish variegated ; has brown and black stains; the black stains seem
especially to occupy the place formerly occupied by roots; contains
soft, ferruginous concretions, brownish on outside and black within.

ALTERED DRIFT: -

No. 3. 3 feet finely pulverized, drab sandy clay.

No. 4. 5 feet like the last, but whiter, and presents more the appearance of strati-
fication; some portions seem quite sticky, whilst others seem to be
almost entirely sand.

No. 5. 7 feet bed of mostly brown sand, formed in great part of coarse sand and
coarse rounded quartzose pebbles, semi-cemented with ferruginous
matter; has the appearance of stratification, and hardens on exposure.

No. 6. 11 feet alternations of beds equivalent to No. 5 with beds of dark clay 5 the clay
is olive brown and stratified, and contains small round pebbles, together with
hardened blue clay, also containing round pebbles; at the bottom lie larger
boulders of Greenstone, Quartzite, Ironstone, etc.

Boulders of various kinds of igneous rock are found which indi-
cate an origin many hundred miles off. One granite boulder was seen
measuring in feet 5x5x4. Quartzose porphyry was also found, similar
in appearance and composition to porphyry of Lake Superior.

Near the edge of the prairie, on south side of North River, in T.
58, R. 9 W., I observed rounded hills of altered Drift. Those near the
head of Clear Creek seem to be formed mostly of coarse, ferruginous
sand, some of it stratified and semi-indurated ; the hills present a
waving, undulating outline, sloping at from 85° to 45°, and formging
coves of graceful contour. Good springs of water occur at their
base.

The total thickness of the Drift formation I was unable to obfain;
noticed it twenty-five feet in thickness on Tiger Fork.

CARBONIFEROUS SYSTEM.

Owing to the thickness of the Drift deposits, it is rather difficult
to define the boundaries of the Geological formations in this county.
In the west half of the county no rocks are seen outeropping. The
western limit at which rocks were observed was at the following
places: On Sanders’ Branch, at county lire, Coal Measare rocks;
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Lower Carboniferous outerop on North Fork of Salt River, as far up
as Sec. 11, T. 57, R. 11; on Eaton’s Branch to its head, and on Black
Creek up to Sec. 2, T. 57, R. 10 W,; on North River, in Sec. 29, T. 59,
R.10; on Tiger Fork, about Sec. 17, T. 59, R. 9. Westward of this
limit no rocks were observed, nor did I hear of any outcroppings; but
it is highly probable that Coal Measure rocks may exist in the hills to-
the west, and Lower Carboniferous Limestone in the hills toward the
center and western part of the county.

CosL MEASURES.

The Coal Measures underlie the surface of a part of T. 56, R. 10,
and the south part of T. 57, R. 10, as observed by Mr. Wheeler and
myself outcropping in branches—tributaries of North Fork of Salt
River. In S. W.of N. E. Sec. 19, T. 57, R. 10 W, observed an outcrop
of coal, underlaid by clay and seemingly in place. T. 56, R. 9, and T.
57, R. 9, are mostly underlaid by the Coal Measures, and also a part of
T. 58, R. 9. Micaceous Sandstone outcrops in Sec. 18, T. 58, R. 9; also,
in Sec. 36, T. 57, R. 9, and in E. half S. E. Sec. 33, T. 57, R. 9, observed
Coal Measure Limestone, containing Chonetes mesoloba, Productus
and Lingula Shales and fire clay were also observed,
and some coal has been excavated.

F. f. FERRUGINOUS SANDSTONE

Appears in Sec. 36, T. 57, R. 9, and in Sec. 6, T. 57, R. 9. Itis hard and
white. But a few feet in thickness was observed.

F. 2. ARCHIMEDES LIMESTONE.

o Quantities of geodes were found in ravines ‘running northward
toward the North Fork of Salt River, in T. 57, R. 10, indicating the
probable existence of the Geodiferous beds in the ridge to the south-
ward. Bluffs of gray Limestone, interstratified with chert, were ob-
served near Walkersville, and also near Bethel. East of this, F. %
seems to thin out and give place to F. ¢, which rises to the surface.
Near Walkersville appears an upper bed of very hard, brown, Silicious
Limestone, containing Chalcedonic Geodes; some of the upper beds
seen are light buff. The greatest observed thickness was only twenty
feet. Fossils.
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F.i. ENCRINITAL LIMESTONE.

This formation outcrops on North Fork of Salt River, above the
mouth of Eaton’s Branch, on North River near Miller’s mill, and north-
east of the last on Tiger Fork; aline drawn through these points is
about its western boundary. It appears on the principal streams
south-east of this line. In Sec.9, T. 57, R. 10, on the North Fork of
Salt River, it occurs in thin beds of gray Limestone, with much chert
about the middle, and forming a Limestone bluff of 35 feet, with 27
feet of cherty slope above. Half a mile north-east of this, at a quarry
on Eaton’s Branch, it appears thus:

Section 4.

No. 1. 10 feet—35° slope.
No. 2. 1foot chert and reddish clay; local drift.
No. 3. 16 feet gray Limestone, separated mostly by chert in lenticular forms ; theupper
one-half is thin-bedded and tinged with green; the lower one-half is thick-
" bedded and suture-jointed. The Sandstone is intercalated with the Lime-
stone, haviag Limestone both above and below it.
No. 4. 15 feet—40° slope.

The thickness of this formation, in this county, is about 50 feet,
and the beds belong to the upper divisions of the formation.

ECONOMICAL GEOLOGY.

COAL.

A little coal has been excavated in the N. E. quarter, Sec. 19, T.
57, R. 10 W., and more extended explorations may prove the bed of
more worth than heretofore supposed.

In E. half S. E, Sec. 33, T.57, R. 9 W., on Mrs. Deer’s land, some
coal has been dug out, but at the time I visited it, the coal was cov-
ered by debris; I was informed that the bed was one foot thick; in
the absence of thicker beds of coal, this would be worth miningfor.

MINERALS.

Beautiful quartz geodes were collected by Mr. Wheeler and my-
self in Sec. 20, T. 57, R. 9 W., and at a few other localities.
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BUILDING ROCK.

There are good beds of gray Limestone (F.7%) at Walkersville, and
a good quarry of Limestone (F.7) on Eaton’s branch, in Sec. 9, T. 57,
R.10. This quarry supplies Shelbyville with much of its building
rock. Quarries of very good Limestone could also be opened on North
River, near the mouth of Clear Creek. The Limestone quarries near
Bethel supply the county for 15 miles west.

GRINDSTONES.

The micaceous Sandstone is sometimes used for grindstones, and
answers the purpose very well. There is a good quarry of it on Mr.
C. H. Hubbard’s land, in Sec. 36, T. 57, R. 9; also on Clear Creek, near
Miller’s mill, in Sec. 18, T.58, R.9 W. ~

CLAYS.

On Mr. Hubbard’s land, in Sec. 86, T. 57, R. 9, there occurs a bed
of cream-colored clay, associated with carboniferous chert, which
makes a beautiful white-wash.

TIMBER.

Good timber on the hills is rather scarce in this county ; it is to
the bottom lands that we must look for supplies, and we there find
Pin Oak, Swamp White Oak, Elm, Hickory, Red Oak, Burr Oak, Ash,
Hackberry, with some Red Birch, White Maple, Buckeye, etc.

STREAMS.

Clear Creek is a pretty and clear stream, and is fed by many
springs. North River seems to afford a good supply of water. Black
Creek is a very dark, sluggish stream. North Fork of Salt River
affords a good supply of water, and in some places is quite swift; but
the stream is generally deep, banks steep, and fording difficult.

SOILS.

Generally speaking, most of the land in this county is good ; the
prairies all comprise good land. Near Shelbina, I collected soil from
flat, uncultivated prairie, at the several depths of—No. 1, 2 to 6 inches,
No. 2, 10 to 12 inches, and No. 8, 15 to 20 inches beneath the surface.
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No. 1 is dark, loose soil, with grass-roots; No. 2, dark-colored, crumbles
somewhat, but is more compact than No. 1; No. 8 is dark, tough and
clayey, and with brownish stains.

Mr. E. J. King says that the prairie near Shelbina does not often
yield over 5 barrels of corn per acre, but by careful cultivation 10
-could be produced. I am inclined to think that by judicious manage-
ment 10 could be produced every year. ‘

Mr. G. W. Leonard, in Sec. 9, T. 58, R. 11, says: 5 barrels of corn
per acre, and sometimes more, are produced in his neighborhood.
Wheat is not worth raising; Hungarian grass succeeds well, and
makes good feed; other grasses do well; most vegetables, especially
potatoes, (sweet and Irish), succeed well.

Mr. Perry, in T. 59, R. 12, says: The ground is too wet for wheat;
but wheat succeeds better on timbered than on prairie lands. The
prairie produces from 6 to 10 barrels of corn per acre.

The land between Fabius and Tiger Fork only averages 10 to 12
bushels of wheat per acre, and corn 6 to 8 barrels, and but rarely 10
to 12. The rolling lands stand wet seasons very well. Most vege-
tables succed well in this county. My opinion is that the only thing
wanting to make the lands produce well in this county is a judicious
and scientific system of farming. There is very little land but could
be made to produce at least 10 to 12 barrels of corn per acre every
year, and we hope yet to see the day when Shelby will be behind but
few counties in the State in the production of cereals.

In making my Geological examinations in this county, I am in-
debted to the assistance of Mr. C. G. Wheeler.



CHAPTER V.

MACON COUNTY.

BY G. C. BROADHEAD.

GEOGRAPHY, TOPOGRAPHY, HYDROGRAPHY.

Macon county is bounded on the north by Adair and Knox coun-
ties; on the east by Knox and Shelby; on the south by Randolph and
Chariton, and on the west by Chariton and Linn. Its area is about
813 square miles.

This county is mostly prairie; the timber being confined to the
hills adjacent to the streams, and to a strip lying near the streamss;.
the outer portions of the bottom lands consisting often of prairie.
The bottom lands are generally flat, and often wet prairie.  On Grand
Chariton the bottoms are quite extensive, being from two to three
miles wide, and consist mostly of prairie, upon which there is a tall
growth of grass, which seems to be peculiar to the bottom prairie ;.
tracts of marshy ground or ponds often occur on these bottoms.
Strips of timber fringe the banks of the streams, and often extend
‘across the bottoms. A similar description would apply to nearly all
streams in this county. The bottoms of Muscle Fork, Brush Creek,
Walnut and Bear Creek are about a quarter of a mile wide; those on
Middle Fork of Chariton, East Fork of Chariton, and on Middle Fork
of Salt River, are from a quarter to three-quarters of a mile wide.
The slopes from bottoms to the hill tops are gentle, seldom exceeding
from 30° to 40°.

Near Chariton, wherever the bluffs approach the stream, the hills
are very much broken for a mile back. Where the bluffs are distant,
the hill slopes are often gentle. West of Chariton, and north of the
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Hannibal and St. Joseph Railroad, the country consists mostly of
“ Barrens,” a very hilly region covered with tall grass and occasional
clumps of stunted Post Oaks. On east side of Chariton the © Bar-
rens” seem to be confined to the east part of T. 60, R. 16, which is
quite broken to the county line; hills are high and rounded, with a
few scattering Post Oak or Black Jack trees of small growth, and the
valleys or “draws” between are often destitute of trees, and, in place
of the reddish prairie grass which grows on the hills, have the “ Bot-
tom Prairie” grass. The country nearthe Musecle Fork is quite hilly 5
between Muscle Fork and Brush Creek especially so. On East Fork
of Chariton, lying south of T. 59, it is also quite hilly; also on Middle
Fork of Salt River, as far north as T. 58. The south-east township in
this county is quite broken. The remainder of the county can not be
said to be very broken; slopes are mostly gentle; the highest hills are
on Grand Chariton and the Muscle Fork, where they attain a hight of
not over 100 feet. On the other streams they are much less, being at
the greatest not over 75 feet, and within twelve miles of their sources
not over 40 or 50 feet high.” The “ Grand Divide,” separating the
waters of the Missouri and Mississippi, passes in a line nearly due
north and south through the middle of R.14 W. East of it we have
the Middle Fork of Salt River with its braches, Narrows Creek, Winn’s
Oreek and Hoover’s Creek; also Bear Creek and Ten Mile Creek flow-
ing into the North Fork of Salt River. West of the “Divide” the
streams run in a southerly course, flowing into Chariton, and thence
to the Missouri. The course of all the main ridges is thus seen to be
north and south.

QUATERNARY DEPOSITS.

Alluwiuwm.—This includes the soils, river deposits, sands, etc., and
occurs everywhere in the county. North-west of McGee College, on
a depression betwen slopes, noticed 2% feet of dark soil supperting a
rich growth of timber. In streams, fresh-water shells are found, of
species of Unio, Anadontaand Cyclas. They are numerousin Chariton.

Bottom Prairie—This formation is quite extensive, and is found
on all the bottom lands, and to them it gives a decided character. It
is a dark clay, which is sometimes slightly ferruginous stained. On
bottoms of Grand Chariton noticed it fifteen feet in thickness. Inthis
county it seems to be free from beds of sand, thus giving it consider-
able capacity to hold water, and where this formation prevails there
often occur marshy tracts of ground, and sometimes ponds; these
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ponds seem to be a favorite resort for muskrats, and their huts on the
larger ponds often number several hundred, and present the appear-
ance, at a short distance, of a meadow covered with hay-shocks. The
bottom prairies are mostly covered with a tall grass, which is cut and
cured, and very much valued for hay, and is said to winter cattle well,
and leave them in good order at commencement of spring. It is dif-
ferent from the upland prairie grass, being whiter when dry, ‘and finer
in appearance.

Blu#F—Il wasnot able torecognize this formation in Macon county.

Drifi—This formation is quite extensive. It consists of beds of
marly clays, sands and rounded pebbles and boulders. The following
Section was made in railroad cut, just east of Macon City:

Section 7.

‘No.1. 6 inches dark soil; a few Hazel, Laurel Oak, Pin Oak bushes.

No. 2. 13 feet dark clay, with brownish stains. This may be the equivalent of the
Bluff. :

No. 3. 5 feet clay; slightly variegated ; mottled brown, with bluish drab ; weathers to
light yellowish brown ; contains a few rounded pebbles.

No. 4. 5 feet, somewhat like No. 3, but of a deeper brown, more jointed, and weath-
ers to a deeper color.

No. 5. 12 feet brown jointed clay ; dark stained on joints; is quite compact; contains
many rounded pebbles; also contains white caleareous concretions; these
concretions are sometimes found in flat perpendicular sheets like dykes, ex-
tending upward several feet, and of 2 inches thickness ; pebbles are found
adhering to them. The angle of excavation is about 45 deg., and the action
of frosts causes Nos. 3 and 4 to laminate parallel to the same.

At Stoddard and Newsom’s mill, on Chariton; the following Sec-
tion was made: »
Section 19.

No. 1. 2 feet soil and subsoil.

No. 2. 25feet drift to water’s edge in Chariton ; at § feet from the top oceurs a 2 foot
bed of brown Sand, which indurates on exposure, forming a ferruéinous
Sandstone; below are beds of drab and brown Sand ; lower down are many
large boulders.

The Drift includes boulders of rock of all ages, but mostly of
igneous rocks, as Granite, Greenstone, Quartzite, Porphyry. The Drift
or Boulder formation is found all over the county; near Macon City it
often lies directly on the surface, and in the N. W. part of the county
lies strewn over the surface of the “Barrens,” undoubtedly showing
why these regions are so barren and destitute of large growth of
trees. Iam unable to give its exact thickness, but it is probably at
least 60 feet. Local beds of Sand seem to prevail in the Drift.

2
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Mr. Johnson, in Sec. 18, T. 57, R. 16, dug a well 13 feet through
Clay, struck a bed of Sand which reposed on one side, but on the othber
side was Clay; the Sand was fine and golden colored. *

Mr. Thompson dug a well 18 feet through Clay, but saw no Sand ;
but a short distance off he dug an ice-house, and at 10 feet came to
a bed of Sand which offered effectual drainage.

COAL MEASTURES.

The Coal Measures are the only Paleozoic rocks seen in this
county, and extend over its whole area. In N.E. part, on Bear Creek,
and also on Ten Mile, no rocks at all are seen in place, but from the
topography of the country,I am disposed to place that portion among
the Coal Measures. I found it difficult to get a connection of the
different beds, owing, partly, to the great thickness of the overlying

- drift. Beds of Limestone occur on most of the streams where any
rocks are found, but their proportion is small when compared with
the shales and Clays. On Muscle Fork, the proportion of Limestone
to shales and Sandstone is less than one-fourth, and on Chariton it is
scarcely a twentieth. The Coal formations belong to the middle
and lower Coal series. The Micaceous Sandstone is found in 8. E. part
of the county, and also on Grand Chariton and south part of Muscle
Fork. The middle Coal series is found nearly everywhere. Sand-
stone belonging to the Micaceous Sandstone of Lower Coal series, is
found on the East Fork and Middle Fork of Chariton. The highest
rocks are probably on Muscle Fork, of which the following is a cor-
rect section. (Red Clay is found above No. 1):

No.1. Near New Boston we have from 1 to 2 feet fine-grained, light-gray, or dove-
colored Limestone, sometimes sligthly greenish tinged, splitting freely, and
with a somewhat conchoidal fracture; even bedded; particles of cale-spar
often disseminated; would polish well. Contains Productus costatus, P.
cequicostatus, Spirifer cameratus, Allorisma terminalis, Meekella siriato—
costata.

No. 2. 13 feet—the upper 7 feet of Clay and calcareous shales, and next below 6 feet
Clay or shales and nodular masses of.Limestone. Contains many fossils,
Meekella striato-costata, Hemipronites, Athyris subtilita, and a large Athyris,
Spirifer lineatus, Athyris decussata. Under this we have several feet of
ghelly and nodular gray Limestone. "These beds continue as far as the south
part of T. 59. ' ’

No. 3. 4 feet of close-grained silicious ferruginous Limestone, brownish-gray, and
weathering to brown ; shows brown powder or rust on the surface ; is thick-
bedded and very hard; freshly broken, shows a buff, inclining to flesh eolor.

No. 4. 10 feet thin bedded Sandstone, or shaly Sandstone; ecolor drab. Contains a
little Mica, some beds of argillaceous shales interstratified. This bed is first
seen in porth part of T. 58; no fossils seen.
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2 feet of dark blue Limestone, fine and close-grained ; breaks vertically in right

e lines ; recognized it as equivalent to that seen in Randolph county, where it
was easily recognized by its breaking into rhomboid masses. Itis used at
“abutment of bridge on Hannibal and St. Joseph Railroad, over Muscle Fork.

No. 8. 6 inches olive and drab shales. Thisis one foot thick on Chariton.

No. 7. 2 feet Bituminous shales.

No. 8. 6 to 8 inches Bituminous Coal; exposures do not show good quality.

No. 9. 5 feet Fire Clay, dark at top, brownish and blue below.

No. 10. 10 feet mostly bluish Clay and calcareous shales, containing nodular masses of
blue Limestone, and sometimes a regular bed of Limestone is seen.

Xo. 11. 25 feet shales, drab and greenish, micaceous, argillaceous and sandy; more
argillaceous toward the lower part; contains brown ferruginous concretions.
South of H. and St. Jo. R. ., noticed at top 8 feet of olive and drab sandy
shales, with one or two thin beds of Sandstone of 2 or 8 inches in thickness.

No.12. 6 feet dove-colored argillaceous shales.

No. 13, 17 inches of Bituminous Coal—good quality.

No. 14. Fire Clay.

Most of the rocksseen on Grand Chariton occupy a lower geologi- -
cal position than those on Muscle Fork. Tumbling masses of No. 2 of
the Muscle Fork section, containing a large species of Aihyris, are
found on slope at Perrin’s Mill, and apparently near the parent bed,
which is covered by Clay and boulders of the Drift period. The bluff
is 85 feet high (50°) and the section shows :

No. 2. 1 foot coarse, dark bluish gray Limestone.
No. 3. 1% feet bituminous shales ; Coal is wanting.
No. 4. 5 feet dark olive laminated clay ; contains concretionary calcareous nodules.

No. 4 feet slope.

Xo. 5 inches dark, coarse, thin-bedded Limestone ; contains Productus.
No. 2 feet slope.

XNo. 8. 2 feetred laminated clay.

No. 9. 8 feet fine grained buff, Silicious Limestone.

No. 10. 6 feet green shaly Sandstone.

The last is probably equivalent to the upper part of No. 11 of the
Muscle Fork section. :

On Cottonwood Creek we have an outerop of buff or brown Lime-
stone, resting on 20 feet of light blue or greenish shales, with Sand-
stone at bottom. ‘

In Seec. 11, T. 59, R. 16, the following section was made :

e

Section 27.

No. 1. 40 feet slope; many round pebbles of drift are seen ; at bottom outerops a blue
concretionary Limestone, containing large Productus equi-costatus, Cho-
netes mesoloba, ete.

No.2. Snuffbrown argillaceous shales, weathering to brown. Many coal plants are
found in a bed of brown ochery shale.

No. 3. 1 foot thinly laminated impure coal.

No.4. 12 feet blue and drab argillaceous shales ; some are silicious and micaceous; is

probably equivalent to the Muscle Forkbed No. 11. Fossil wood is found.
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On Rock Creek we have about
thirty-ive feet of drab shales;
some are blue and some micace-
ous, and contain very large con-
.cretions of Sepiaria. These con-
cretions are calcareo-silicious, and
are reticulated very regularly and
beautifully by veins of cale-spar.
Some of them are four or five feet
across and two feet in thickness;
appear like a flattened Spheroid.
This is also probably equivalent to
No. 11 of Muscle Fork section. The
same beds appear at McCulloh’s
Mill, and three-fourths of a mile
south-east from it we have Nos. 4,
5,6,7 and 8 of Muscle Fork sec-
tion. The equivalent of No. 11 is

979

'uﬂz?l’”%) w2 L2704 ROT

|L "‘_,
also seen at Hammock’s Mill. :-:'- v
The Sandstone of the accom- ;” N N ",.;::lz“ ;j“;“, .
panying section may be the equiv- § Q NS k\ 'ns}]}{},z i
alent of the micaceous Sandstone 2‘ L';‘ §'§ N d |
on Middle Fork of Salt River, near §' R “J& N § *’R’ N R %
Woodville. ® oo XN ey N <2
In Sec. 18, T. 57, R. 16, we have ] 3 :‘\33§ §(§.. X
the following section of rocks :’ § 3 :K‘@* s 3 ;:
NN !
No. 1. 1 foot bluish gray Limestone. % § N © 8 g’.é I
No. 2. 12 feet sandy shales, with brown Eb [N g’ S \g.\: N
and gray calcareous Sandstone, § < -z ; 9 a“ Ty
slightly micaceous; some beds X ?g :}% & ‘g §"\°\
very hard, seem indurated, and 33 :\t :\g ~ .{
of a greenish drab color. The S‘ o § 5
scales of mica are few. ~ N &‘“’E X
No.3. 1 foot bluish drab Limestone— 2 N N 'S\\
weathers to brown. o g § N
No. 4. 3 feet bituminous shales. ; RS ‘é N
No.5. 2 feet drab shales. < \g ,'E 5 \i
No. 6. 1 foot blue clay and shales. N &
No. 7. 1 foot bituminous coal.
No. 8. 9 feet slope; clay is seen at bottom and a bed of blue concretionary, pyritifer-

ous Limestone.
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On Brush Creek Mr. Wheeler observed no rock in passing down
stream until he got to south part Sec. 3, T. 57, R. 17 W., when he ob-
served ten inches of blue Limestone weathering to brown ; it is quite
hard and the abrasion by water is but little. In north-west of north-
east Sec. 32, T. 57, R. 17, Mr. W. made the following section:

No. 1. 10 feet, 80° slope.

No. 2. 6 feet sandy micaceous shales.

No. 3. 2 feet slope.

No. 4. 1foot hard blue Limestone; weathers to brown—No. 5 of Muscle Fork section..
No. 5. 8 feet, 60° slope.

No. 6. 2 feet very dark blue Limestone—splits easily.

No. 7. 15 feet, 60° slope.

On East Fork of Chariton,in northern part of the county, the
highest rock 7n situ, observed by Mr. Wheeler, was a thick bedded,
brownish drab sandstone, somewhat micaceous and often quite soft.
A thickness of four feet was exposed, but it is very probable that there-
may be as much as twenty or thirty feetof it. Nextin position below
the last, we have in Sec. 22, T. 60, R. 15, about twelve feet of olive and
drab argillaceous shales, containing ferruginous conecretions. The
connexion of this with next stratum below is not visible, but after a.
slope of about ten feet we have in Sec. 1, T. 59, R. 15, an outcrop of’
ten feet of rather irregularly bedded bluish Limestone.

Following down stream, Mr. W. made the following section in Sec.
24, T. 59, R. 15:

No. 1. 17 feet, 80° slope. .

No. 2. 2 feet hard thick-bedded bluish gray Limestone, splitting readily and weather—
ing to a grayish drabj is traversed by small veins of cale-spar; contains.
snfall ferruginous concretions.

No. 3. 1% feet bituminous shales ; argillaceous at top ; contains small concretions.

No. 4. 10 inches bituminous coal.

The following Section was observed in N. W. 36, T. 59, R.15:

No. 1. 8 feet, 75° slope. -
No. 2. 13 feet of hard darkblue Limestone, thickly bedded, but shelling off on expo-
sure ; contains A¢hyris. This bed is probably the equivalent of No. 5 of Mus--

cle Fork section. The rocks appear about the same for several miles.

In S. W. of Sec. 30, T. 58, R. 14 W., Mr. Wheeler has the following :
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Section 26.

29 feet, 10° slope.

2 feet fine-grained, thick bedded, bluish-gray.Limestone, traversed by small
veing of cale-spar; weathers to a ferruginous brown; contains a species of
Syringapora (?)

8 feet, 60° slope. )

15 feet Sandstone, mostly thick bedded ; is caleareous ; contains Fusulina cyline
drica, Productus —and concretions.

2 feet, 50° slope.

3 feet irregularly bedded, brownish Sandstone, in thick beds ; — to water in
E. fork.

On Long Branch, west of Atlanta, I observed the following:

No. 3
No. 4
No.
No.
No. 1.
No. 2.
No. 3.
No. 4.
No. 5.
No. 6.
No. 7.
8.
9.

Z
© ¢
Y
[=4

Blue Limestone, fine-grained, mottled, silicious ; rings under the hammer.

6 feet slope. )

10 feet coarse ferruginous Sandstone, brown and dark-specked.

A few feet slope.

13 feet light-colored, greenish-blue argillaceous shales.

2} feet of Bituminous shales.

10 inches Bituminous coal.

2 feet fire-clay. .

10 feet slope.

4 feet thick bedded greenish drab Limestone, rough looking and nodular on
upper part, with greenish shaly partings; contains Spirifer plano-converus,
Athyris decussata and Hemipronites crassus.

In Sections 29 and 81, T. 57, R. 14, we have:

No. 10.
No. 11.

2
o
© P NS PR w0

1% feet of Limestone.

15 inches bituminous shale.

13 inches bituminous Coal; ohserved at Fox’s bank in Sec. 33.

6 to 10 feetslope, showing clays and shales.

5 feet drab inelining to olive argillaceous shales.

3 feet bluish-drab Limestone, weathering to brownish. 4

6 inches buff shales or clay.

11 inches shales ; olive at top, dark blue at bottom.

4 feet bituminous shales, containing at the lower part a local bed of indurated
pyritiferous shales, containing many fossils, viz.: Productus muricatus, Pr.
equi-costatus, Machrocheilus, Selenomya, Orbiculoidea, Chonetes Smithi, Teni-
opteris.

22 inches bituminous coal.

Bluish fire-clay.

G.8—6
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The above section is seen at Reese’s coal bed, on a small branch
flowing into East Fork of Chariton. It is further continued at Smith
& Joddin’s Mill, thus:

" Section 11.

No. 1. 75 feet slope, 45°; two feet of drab shales are secn at bottom.

No. 2. 2} feet Limestone; same as S. 10-6; contains Fusulina cylindirica and Cheetetes
Milleporaceus.

No. 3. 4feetshales; argillaceous at top, bituminous at bottom.

No. 4. 22 inches bituminous Coal; S. 10-10.

No. 5. T feet fire-clay.

No. 6. 8inches dull bluish-gray Limestone ; weathers to a brownish ; contains Cho-
netes mesoloba and Fusulina cylindrica.

No. 7. 5 feet olive clay or shales.

No. 8. 2 feet blue argillaceous Limestone, nodular and decomposing ; weathers to a
buff.

No. 9. 2% feet bluish clay.

No. 10. 1} feetash-blue laminated clay. )

No. 11. 28 inches of bituminous Coal. Down the creek found it 3 feet in thickness;
one-half way from bottom appears an inch stratum of blue clay.

No. 12. 2 inches blue-black clay.

No. 13. 6 inches 30° slope.

No. 14. Blue Limestone ; rough surface; in creek.

One mile down the creek, we find
six feet of bluish drab Limestone,
weathering to a yellowish drab, and
interstratified with it are some shaly
calcareous beds, containing Clonetes

5 |2 8@ ary SH) § mesoloba, etc.

¢ Framizi 1a On East Fork, near the south county
S S B 8 line, Mr. Wheeler made some sections
o ~"L"57‘“" | ¥ which I am disposed to place near
. o “? the base of the Lower Coal series. I
n | BLFireClay| 1 quote the following in S. E. of N. W.
w AT EFgric L] 8" .

Y PP I Sec. 81, T. 56, R. 14 W.:

w B el ZE ] ¢ No. 1. Slope.

No. 2. 8 feet Micaceous Sandstone; cream-
colored, brown, greenish brown and
banded ; of greatly varying hardness.

: No. 3. 11 feet nodular Limestone with clayey
Coa? deds recar Hacor (22y partings; color mottled or spotted

Mecorn Co. flesh and drab ; weathers to drab with
brown tinge.
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No. 4. 5feet G0° slope; on upper part occur fragments of grayish-drab Limestone
(8.4, No. 7 of G. C. B.) containing Chonetes mesoloba, Productus —.

No. 5. 4 feet brownish-drab argillaceous shales, with Limestone coneretions con-
taining Carbonate, Sulphuret, and Oxyd of Iron.

No. 6. 6 feet bituminous shales with concretionary beds of greenish, drab and black
Limestones, interstratified with some brownish-drab, traversed by calc-spar
veins ; the dark Limestone contains much Sulphuret of Iron in minute crys-
tals.

No. 7. 2feetargillaceous shales; color dove, with yellow stains, with concretionary
masses of ferruginous stained argillaceous Limestone, coated with crystals of
selenite. Fossils found are Productus muricatus and Rhynconella Osagensis.

No. 8. 10 feet30° slope; a bed of 18 inches of Coalhas been worked here.

No. 9. 4 feet green, drab, grayish-white and yellow argillaceous shales; contains
fragments of hard, black ferruginous Limestone, similar to that of No. 6.

No. 10. 1 foot micaceous sandy shales; greenish and brown ferruginous stained.

On Claybank Creek is 16 feet of sandy shales, resembling No. 11 of
Muscle Fork section; resting on 4 feet 7 inches bituminous Coal.
Nodular Limestone is found on slope above the shales.

But little rock is seen on the Middle Forks of Salt River; Sand-
stone mostly abounds. Near Vienna, we have the following:

No. 1. Drab shales, containing Clhonetes mesoloba.

No. 2. 1 foot bluish drab Silicious Limestone ; weathers to brown ferruginous ; is pro-
bably equivalent to Sec. 26-2 of Mr. Wheeler; contains Fusulina cylindrica.

No. 8. 12 feet calcareous Sandstone; at bottom more sandy; contains Fusulina cylin-
drica and Chonetes mesoloba, as observed in Sec. 25, T. 58, R.14.- On Salt
River, near Vienna, it is of a greenish color, with brown specks, and highly
calcareous ; contains very little mica; found Pr, equi-costatus and Athyris
subtilita; it is quite fucoidal; equivalent to No. 8 of Long Branch section.

No. 4. 22 feet coarse calcareous conglomerate is the next lowest rock seen. No. 8
was not seen resting onit ; contains Spirijer. ‘

Next beloware 12 feet slope, with shaly outerops. Coal has been
found below the shales. Down the branch, a few hundred yards, we
have four feet grayish nodular Limestone, containing Hemipronites
crassus. This is probably the equivalent of Long Branch, Sec. No. 10.

At Carbon, on the Hannibal and St. Joseph Railroad, we have.
with its accompanying rocks, the coal of Sec. 10-10.

In Sec. 16, T. 56, R. 13, I made the following Section:

&  Section 4.

No. 1. 40 feet, 25° slope. White Oak growth.
No. 2. 3 feet bituminous shales.
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No. 3. 18 inches bituminous Coal ; is of good quality, but contains some Iron pyrites.
Probably==Sec. 10-10.

No. 4. Fire-clay; unknown thickness.

No. 5. 15 feet, 10° slope.

No. 6. 5 feet coarse, drab Limestone ; weathers to brown on the outside. Containg
Fusulina eylindrice, Crinoid stems, ete.

No. 7. 4 feet argillo-calecareous shales and shaly Limestone; fossils are, Chonetes

mesoloba, Chonetes . Productus cequicostatus, numerous Productus

Spines, fucoids, Athyris subtilita and Rhombopora.
No. 8. 4 feet greenish and olive shales; contains some round silico-calcareous con-

cretions. .
No. 9. A short distance down the creek, found a blue pyritiferous Limestone, strikingr
fire readily, and containing Spirifer lineatus, Productus equicostatus, Rhyn-

conelle Osagensis.

The next rock below this I was unable to see. Near Woodville,
we have about 40 feet of micaceous Sandstone ; contains ochery con-
cretions and fossil plants; is mostly a quite soft, brown or buff Sand-
stone.

ECONOMICAL GEOLOGY.
COAL.

In the following list of Coal mines I shall, as far as possible, place:
~ similar beds together.

The thickest strata of Coal seen in this county are those in T. 56,
R.15W. On Claybank Creek, in S. E. of Sec. 33, T. 57, R. 15 W., on
land belonging to Mr. Nineveh Summers, I observed the following:

No. 1. 12 feet olive and blue sandy and micaceous shales.
No. 2. 8 feet of bituminous Coal.

This outcrops at the foot of the bank of creek; but little has been
taken out at any lime. '
In 8. E. corner Sec. 15, T. 56, R. 15,and on land of Basley Powell =

No. 1. Soil with Drift clays underneath.

No. 2. 3 feet sandy shale, and brown or yellow and cream-colored Sandstone ;‘micm—
ceous.

No. 3. 2 feet dark shales; bituminous and pyritiferous; contains Productus equi—
costatus.

No. 4. 5 feet 9 inches bituminous Coal.

No. 5. A few inches of dove-colored, fine Clay.

No. 6. Blue, nodular Limestone in creek.
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. The bed of Coal here varies from 8 to 6 feet in thickness, and
1s exposed along creek for 200 feet. Considerable Coal has been
mined here, and it is easy of access. '

Mrx. Wheeler observed on E. S. Gibson’s land, in N. E. 8. E., Sec.
22, T. 56, R. 15, the same bed of Coal, separated in middle by a stratum
of a grayish blue, sandy and earthy, pyritous rock, with four and a
half feet Coal above and three feet below it.

On Sand Creek, on land of Jno. B. Truitt, in N. E. of S. E., Sec-
36, T. 60, R. 16, we have— ’

No. 1. 15 feet of blue shale.
No. 2. 18 inches of bituminous Coal ; good quality.

On west side of Muscle Fork, one and a half miles north of Han-
nibal and St. Joseph Railroad, there are two excavations, one owned
by Thos. Burke, the other by Nutter & Cutter. The Coal is 17 inches
thick, and is capped by 6 feet of dove-colored argillaceous shales.
Three or four men were at work at each excavation. Messrs. Nutter
& Cutter had drifted under about 40 feet. The adit is several feet
above the waterin the creek, so that the workis not apt to be impeded
by water. The Coal is hauled to Bucklin — two miles; and from
thence shipped on railroad.

The bed of Coal, 28 inches to 3 feet in thickness, which occurs at
Smith & Goddin’s mill,-and two or three miles south, I am inclined to
suppose is the equivalent of the above, but I say so with hesitation.

The following are important beds: Reese’s,in Seec.28, T. 57, R. 14
W. It hasbeendescribed above. Nine men are constantly employed
at work, and a face, several hundred feet in length, is exposed; no
drifting has yet been donehere. The thickness of stratum is 22inches.

In S.W.of N. W., Sec. 83, T. 57, R. 14, on land of Judge Fox, the
same bed of Coal crops out. Also at Smith & Goddin’s mill; but at
neither place has any work of consequence been done. The same
stratum of Coal probably crops.out on Gilstrap’s land, near the cross-
ing of the Hannibal and St. J oseph Railroad over East Fork. The Coal
taken from this place is pronounced by some a superior article; but
at the time Mr. Wheeler visited it, the excavation was covered with

debris. ‘
At Peter Spaulding’s Coal bank, in Sec. 23, T. 57, R. 14, we have—

No.1. Blue Limestone, 1} feet.
No. 2. Shales, 6 feet.
WNo. 3. Bituminous Coal, 20 inches.
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At Baxter, Bro. & Co.’s mine, near Carbon, we have the following :

No. 1. Slope.
No. 2. 2 feet blue Limestone.
No. 3. 1 foot drab shales, or Fire-clay.
No. 4. 1 foot blue shales.
No. 5. 3} feet bituminous shales.
No. 6. 19 to 22 inches bituminous Coal.
7. Grayish and blue argillaceous Clay.

The lower portion of the bituminous shales, in 50 feet, increases
from 0 to 2 feet in thickness, is indurated, and contains calcareous
and silicious matter; is fossiliferous. The Messrs. Baxter & Co. got
out about 500 bushels per day.

At John Clifton’s bank, (the “ Almeda,”) on east side of the creek,
they were getting out about 20 tons per day. They have drifted under
at one place for 100 yards, and at another 45 with sid e-driftings. They
had thirteen miners at work when I visited it. The floor of the mine
is 15 or 20 feet above low water in Salt River; the Baxter mines about
the same ; length of main adit 240 feet, with side entries about every
45 feet. The Coal here is of good quality, and easy of access. It is
sent off on railroad to Hannibal.

Coal bank near Smith & Lester’s mill shows the following Section :

20° slope. .
No. 18 inches dark-blue Limestone.

No. 2 feet bituminous shales.

No. 4. 20 inches bituminous Coal.

N

No mining done here.
In Sec. 16, T. £6, R. 13, on Lewis Ooxs land, the Coal is 18 inches
thick ; but little work has been done here.

In S. W. of Sec. 20, T. 56, R. 15, on land of Johnson Summers, Mr.
Wheeler observed the following:

=

No. 1. 6 feet 45 deg. slope.
.No.2. 13 feet bituminous shales ; lower part hasimbedded round masses of iron pyrites
inclosing a few fossils ; ;, some fossil wood. Argillaceous concretions abound.
No. 8. 1% feet of bituminous coal.

At a quarry in 8. E. Sec. 27, T. 58, R.16 W.,I made the following :
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Section 24.

No. 1. 50 feet 20° slope.

12 feet drift, of which the upper six feet is brown clay ; below, it is jointed, and
at bottom is two feet of coarse sand and rounded pebbles.

No. 3. 12 feet thinly stratified Sandstone ; micaceous, brown and bluish drab. Fossils

are, Productus costatus, Spirifer cameratus, Athyris subtilita.

No. 4. 16 inches blue Limestone. When broken it presents a rough, coarse-looking
fracture, but it is in reality fine-grained. Contains Spirifer cameratus, ete.

1 foot dark blue argillaceous shales. ’

2% feet bituminous shales.

1 foot bituminous Coal.

10 feet slope to bottoms.

The bed of coal here is not worked at all.

.
2
@
1o

Q
R

In N. E. Sec. 83, T. 56, R. 14, on Newton Switzer’s land, Mr
Wheeler observed the following:

No. 1. Slope.

No. 2. 5 feet Limestone.

No. 3. 6 feet shales ; argillaceous at top, bituminous at bottom.

No. 4. 2 feet bituminous Coal ; thicknessis variable, and was informed that it ranged
from fourteen to twenty-six inches in thickness.

At Stanfield’s coal mine, in E. half S. W. Sec. 24, T. 56, R. 15, Mr.
Wheeler observed the following:

No. 2. 2 feet Limestone ; blue, brown-specked, weathers to brown.

No. 8. 8inches bright yellow clay.

No. 4. 4 feet shales ; argillaceous at top, bituminous at bottom. Contains concretions.
No. 5. 12 inches bituminous Coal, thirty-five or forty feet above water in East Fork.

On S. K. N. E. Sec. 24, T. 56, R. 15, at Mr. Walter’s bed, the follow-
ing section:

No. 1. 38 feet slope.
No. 2. 2} feet thick-bedded, bluish gray Limestone ; breaks into nodular masses.
No. 3. 12 feet slope.
No. 4. 4 feetbituminous shales; contains a bed of Limestone.
No. 5. 16 inches bituminous Coal.
No. 6. 1inch blue clay.
No. 7. 23 feet slope. N
No. 8. 1} feet bituminous shales.
9

. 14 inches Coal.
No. 10. 1 inch yellow clay. Level of East Fork.

In N. W. corner of Sec. 3, T. 56, R. 13 W., on land of A. Harris, I
made the following :-
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Section 1.

1. 40 feet 10° slope.
0. 2. Gfeet drab, earthy shales. A bed of brownish Limestone, traversed by veins
of cale-spar, occurs toward the lower part.
No. 3. 2 feet blue-black shales, containing small, earthy concretions.
No. 4. 1 foot bituminous shale, containing a five-inch stratum of white, soft botryoidal
coneretions. i
No. 5. 1 foot shales or fire clay ; olive, brown and blue.
6. 4 feet blue, argillaceous shales; thin ferruginous partings toward the lower
part.
No. 7. 18 inches bituminous coal.
No. 8. 12 feet 45° slope. A little coal has been excavated here, and has proved good.

The above are the principal esposures of Coal in this county, from
which we see that Macon county is well supplied with Coal.*

IRON ORE.

Brown, ocherous, hollow concretions occur in the Sandstone and
shales on Middle Fork of Salt River, in T. 56, R. 18 W.; also in similar
shales on Grand Chariton, in Sec. 2, T.59, R.16 W. At the latter
place, there is a thin stratum of two or three inches of brown Oxide
of Iron. Sulphuret of iron is intercalated with most of the beds of
Coal and bituminous shales.

Quartz crystals are found adhering to Limestone. Carbonate of
lime is found in the beds of bituminous coal, adhering in thin sheets
between the perpendicular joints; it also is often found with the
Limestones.

GYPSUM.

Selenite is found at Carbon in argillaceous shales. Near Atlanta,
in the fire clay underlying the coal, Mr. Atterbury found some beau-
tiful crystals, which he presented to the State collection. Among
them was a twin crystal.

FIRE-CLAY.

None of the clay in this county has yet been tested as to its util-
ity for making fire-brick, but the beds are extensive, and would

doubtless answer that purpose very well. It underlies the coal nearly
everywhere.

*Since the survey of this county, some valuable Coal mines have been opened. I would mention
th?se at Bevier, where large quantities of Coal are mincd. This Coal is probably the equivalent of the
thick seam seen in bed of East Fork of Chariton, south-west of Macon City.
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BUILDING ROCK.

‘ This article is scarce in some parts of the county, more especially
the northern part. In fact, there is very little rock suitable for build-
ing north of the Hannibal and St. Joseph Railroad. Near the head of
East Fork of Chariton, there occars a Sandstone which is used for
common building. purposes. Rock is very scarce on Middle Fork of
Chariton. The Limestone equal to No. 2 of section at Carbon is much
used on Hannibal and St. Joseph Railroad and North Missouri Rail-
road. Good quarries of this rock are also found on East Fork of
Chariton. In the neighborhood of Woodville, there are good beds of
Sandstone. The only good quarry on Grand Chariton is in S. E. Sec.
27, T. 58, R. 16 W,; it is a blue Limestone sixteen inches in thickness,
and is used for abutments of bridge over Chariton at McCulloh’s
mill. The same rock is quarried on Brush Creek and Muscle Forks
and used in railroad bridges. The Limestone (No. 1) at New Boston
forms a beautiful and durable building rock.

Red Clay, highly ferruginous, is found near New Boston; ‘also, at
Yerrin’s mill. If developed and properly tested, it may prove valua-
ble for ordinary painting.

b

WATER POWER.

Springs are scarce in this county; but by sinking wells, good
streams of water are often reached. Cisterns are depended on mostly
for drinking water. Grand Chariton is a tolerably clear running
stream, having sufficient water for mills at all seasons. Mr. McCulloh
informed me that he had owned his mill for eleven years, and had
never stopped running it for lack of water. There are three water
mills on this stream, which grind and saw the year round.

Muscle Fork is a clear, swift-running stream, but the water power
is not sufficient to propel machinery the whole year. There are seve-
ral water mills on this stream. '

The other streams of this county are mostly quite sluggish.

SOILS.

As soils are apt to vary in all counties, it is very natural to sup-
pose that in a county as large as Macon, there would be considerable
difference in the character of the soils. They may be divided as fol-

lows:
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1. Bottom Lands, which include all the low grounds along the
streams. The soil is from one to three feet deep, and capable of yield--
ing abundantly; but as yet none of the bottoms have been much cul-
tivated, owing to their being so flat and holding much water. By
ditching, any of them could be made valuable. On Grand Chariton.
there are upward of sixty square miles of exceedingly rich bottom
land, very little of which is at present cultivated. The ditching of”
this would not cost a great deal, and the yield to the farmer would be:
great. The same may be said of the bottoms on the other streams..
The principal growth on Chariton bottoms is Pin Oak, Swamp White:
Oak and Shell-bark Hickory, which fringe the edge of the bottom
prairie. Cottonwood, Elm and White Maple also abound. Other trees,
not quite as abundant as the last, are Black Walnut, Burr Oak and Box
Elder. Along the banks of the streams, Sycamore and Birch abound.
The bottoms on other streams are similar to those of Grand Chariton.

UprLaxD SOILS.

1. The best that came under my notice was that portior of the
county including most of T. 56, R. 15 W., and lying south and east of
Claybank Creek. Soil is rich, and growth of timber Pin Oak, Laurel
Oak, Wild Cherry, Red and Am. Elm. Similar land was noticed in
Secs. 9 and 10, T. 60, R. 16 W.

2. Portions of this are but little inferior to the first-named, and
it includes a large portion of the county. -We find good land through-
out most of R. 13, beginning at the southern part of T. 57, and spread-
ing across T. 60 as far as Newburg; thence southward along the divide
between the Middle Fork of Salt River and East Fork of Chariton,
but is here mostly confined to the prairie and immediately adjacent ;
near the edge of the prairie are found Laurel Oak, Black Oak, Cornus,
Crab Apple, Hazel and Post Oak. This class of land also extends
over R. 15, beginning at south part of T. 57. We here find Black Oak,
Laurel Oak and Hazel, sometimes Shell-bark Hickory, Swamp White
Oak and Pin Oak. Similar land occurs on west side of Claybank
Creek; also east of Chariton, in T. 57. On slopes near Muscle Fork,
in T. 60, the land is not quite as good as some above mentioned, but is
still tolerably good, as is also some lying between Brush and Puzzle
Creeks. :

3. Poorer land we find on hills near Billy’s Creek, Long Branch
and East Fork and on Middle Fork of Salt River. The growth con-
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sists mostly of White Oak, Post Oak and Black Oak, with sometimes:
a little Hickory.

4. Land more broken and poor is found between Newburg and
Cottonwood Creek ; between Brush Creek and Muscle Fork; most of’
T. 60, R. 17; hills east of Chariton in Ts. 58 and 59, and west of Chariton,.
near Hammack’s Mill.

AGRICULTURE.

The prairie near Macon City produces eight to ten barrels of corn
per acre, but with proper care twelve could be raised. The richest
lands in the county could, if properly cultivated, produce twelve bar-
rels of corn per acre.

Wheat has not yet succeeded well; it sometimes freezes out, and
very often not more than half a crop is produced; thirty bushels per
acre has been produced on the prairie between Grand Chariton and
Middle Fork. Most vegetables succeed well. Grasses grow well.
Clover has not been tried much as yet, but it succeeds tolerably well ;
it is said that it does not often withstand the frosts of winter.

Most fruits succeed well, but as yet little attention has been paid
to their culture. Peach trees are liable to be killed by the cold win-
ters, but, when not killed, bear good crops of fruit. Wild grapes are
rare on the hills; winter or ‘““coon” grapes grow on the bottoms.
There are some wild plums. The persimmon does not grow in this
county.

The mingling of the marls of the Bluff (?) or Drift with the soil seems:
to improve it very much, as we see exemplified near the railroad ex-
cavations, where these clays have been thrown out, and, mixing with
the soil, produce a very luxuriant vegetation. I was further informed
that it was sometimes even more rank than on Chariton bottoms. X
was also informed that a gentleman in Chariton county hauled out
the clay and scattered it over his meadow, which was thereby very
much improved. This clay is generally very calcareous.

Query : Would not subsoilingimprove the lands of Macon county ¢

TIMBER.

The principal bodies of good timber found in this county occur
on the bottom lands. There is but little good timber on the hills,
The principal localities of good timber are the following: On the
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bottoms of Grand Chariton we have Cottonwood, Sycamore, Elm,
White Maple, Burr Oak, Swamp White Oak, Pin Oak, Red Oak, Black
Walnut, Linden, Laurel Oak. The above trees are found on most of
the bottoms. On Walnut Creek thereis a good deal of Black Walnut ;
also on Muscle Fork. On the latter we find Ash. White Walnut is
only found on Cottonwood Creek and Muscle Fork. Near McGee’s
College we have gnod timber, including Pin Oak, Laurel Oak, Elm.
Near Claybank Creek there is good timber, including Laurel Oak,
Swamp White Oak, Pin Oak, White Oak. The woods around Bloom-
ington afford some good timber, such as Black Oak, Swamp White
“Oak, Hickory, White Oak. There is some good timber on the hills
mnear Ten Mile Creek.



CHAPTER VI.

RANDOLPH COUNTY.

BY G. C. BROADHEAD.

GEOGRAPHY-TOPOGRAPHY.

Randolph county is bounded on the north by Macon, on the east
by Monroe and Audrain, on the south by Boone and Howard, and on
the west by Chariton county. Its area is about 463 square miles. The-
proportion of timbered lands exceeds the prairie.

The Grand Divide between the waters of the Missouri and those:
of the Mississippi passes in a northerly course through the eastern
part of the county, leaving more than one-fourth on the east drained
by streams flowing off eastward to the Mississippi; west of this divide,
the streams, mostly pursuing a south-west course, flow onward to min-
gle their waters with the Missouri. The slopes east of the divide, and
near the prairie, are generally quite gentle; but as the streams enlarge
and pass onward into the timber, the hills gradually become of greater
‘hight; but at their greatest elevation, none of the bluffs exceed 75
feet. :

The slopes adjacent to Flat Creek are very gentle, and the hills
not much over 50 feet in hight. The southern part of T. 52, R. 14 w.,
is very broken, especially near Moniteau and Perche Creeks. West-
ward, toward Roanoke, the country is rolling; near Silver Creek,from
near its source, and as far as R. 16, the country is quite hilly, and near
the streams the bluffs are about 75 feet high. Westward, and extend-
ing northward into T. 54, the slopes are gentle, undulating and roll-
ing, with bluffs not over 45 or 50 feet high, and oftener much less.
Eastward, between Chariton and Sweet Spring Creek, the counfry is
rolling. Between Dark Creek and East Fork, it is gently rollings
slopes adjacent to Dark Creek and Muncas Creek are gentle; more
hilly near the Middle Fork of Chariton, and still more so near the
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East Fork. In the northern part of the county, between the East
Fork and Middle Fork, the country is undulating — rolling. Near the
East Fork, Walnut and Sugar Creeks, the country is quite hilly.

The valleys of the streams are generally pretty wide—-the bottoms
of Middle Fork about one-fourth of a mile; those of East Fork at least
one-fourth, and often one-half mile in width, and are very flat; those
of Sweet Spring Creek, Sugar Creek, Flat Creek and Mud Creek are
narrower ; those of Moniteau and Perche are quite narrow-—the Mon-
iteau bottoms being not often over 200 yards wide.

SCIENTIFIC GEOLOGY.

The Geological formations seen in this county are the Quaternary,
Coal Measures, Ferruginous Sandstone and Archimedes Limestone.

QUATERNARY SYSTEM.

Alluvium.—This includes the soil, humus or mold, sands and Lo-
cal Drift in and near streams, and all formations now in progress.

Bottom Prairie—This is confined to the flats or low grounds near
the principal streams. It is well developed on East Chariton, where
I noticed it 10 feet in thickness, and mostly a dark blue stiff Clay,
with brewnish concretionary spots, which harden on exposure, forming
roughly-shaped botryoidal concretions of brown Oxide of Iron.

Bluff.—These Clays more often occur on the hills, and generally
of a brown-ash color, and mostly stiff, tenacious and jointed. Sec. 23
shows No. 2, 4 feet of reddish-yellow or brown Clay, with a few small
pebbles; No.3, 36 feet yellowish and yellow and blue mottled, jointed
Clay, with many small, round pebbles.

Sec. 55, on Flat Creek, appears thus:

0.1. 10inches soil and subsoil.

0. 2. 1 foot brown jointed Clay.

0. 3. 9feet yellow Clay, blue and drab variegated; contains rounded pebbles; the
escarpment is worn by abrasion of water into recesses, causing it to present
a constellated appearance.

-
',

N
N
N

The total thickness of Bluff observed was about 40 feet; but it is
probably 60 or 70 feet in all. '

Drift or Boulder Formation.~Underlying the Bluff, of Sec. 23,
appear beds of Sand and blue Clay, with many pebbles and boulders.
Beds of very coarse ferruginous Sand occur; boulders of Granite,
Greenstone, Quartzite, etc., are occasionally found strewn over the
surface.
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“CARBONIFEROUS SYSTEM.
CoaL MEASURES.

The Coal Measures occupy near
the whole county. The thickness
-of the various strata, as shown in
accompanying section, is correct:

I. 1 {oot coarse gray oolitic Limestone.

‘IL. 5 feet slope.

AIL. 8 feet mostly thin beds of fine-grained
grayish or light drab Limestone,
with particles of cale-spar dis-
seminated ; the beds are separa-
ted by green shaly partings ; the
Limestone is sometimes greenish
tinged—is often nodular and very
rough on the upper surface. The
fossils mostly abounding are:
Productus costatus, P. splendens,
P. semireticulatus, Spirifer cam-

eratus, S. lineatus, Sp. Kentuck.
ensis, Chetetes milleporaceus,
Hemipronites crassus, C. Flem~
ingi, C. mesoloba, C. Smithi,
Athyris  subtilita, Rﬁynconell&
Osagensis.

IV. 4 feet fine-grained blue or dove-col-
ored Limestone; lower part
somewhat nodular, and with
clayey partings. Fossils are,
Spirifer cameratus, ete.

V. 8 feet blue Clay.

WI. 8 feet mostly a nodular or coneretion-

- ary heavy bedded Limestone;
very rough looking, breaks into
nodules with clayey partings;
when broken it seems a compact,
grayish or bluish-drab, with a
somewhat mottled appearance;
this reserables No. Il1I. Fossils
are: Spirifer cameratus, Sp. lin-
-eatus, Sp. plano-convezus, Produc-
tus muricatus, Pro. costatus, Pro.
splendens, Athyris subtilita,
Chonetes mesoloba, Cheetetes mil-
leporaceus, Allorisma hintula,
Holopea (2), Hemipronites cras-
sus, Meekella striato-costata.
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VIL 2} feet buff or blue mottled Limestone; weathers to brown, and rings under the
hammer. Fossils are Productus costatus, Spirifer lineatus, ete.

VIIL 22 feet of buff or light drab Sandstone and shales, somewhat micaceous; the
Sandstone, of which there is from 4 to 8 feet, more often occupies the mid-
dle, with shalesabove and below. The upper shales and also those at bottom:
are generally olive-green or blue; the Sandstone is often ferruginous stained;
the strata are generally thin. :

IX. 3 feet, and sometimes only 2} feet of Rhomboidal Limestone. This is a dark blue
Limestone, weathering to ash-brown ; fine-grained, silicious, and rings under
hammer ; the upper part is shelly, below which there is 1} feet breaking with
even, perpendicular planes into fragments, whose upper and lower surfaces
are rhomboids. In the bed of Moniteau I noticed it extending across the bot-
tom of the stream, causing it to appear as if paved with regular lozenge-
shaped flags.

X. 2 feet to 32 inches bituminous shales.

XI. 1 foot bituminous Coal ; varies from 8 inches to 19 inches, and Sec. 29 shows it to
be absent. ‘

XII. 2 feet blue fire-clay ; in some places it is much thicker.

XIII. 183 feet, including bluish-drab Limestone and Marlite. The Limestone weathers
to a brownish, and rings under the hammer. Fossils are Athyris subtilita,
Productus Hildrethianus, Pr. Portlockianus, Pr. punctatus, Pr. cquicostatus,
Pr. Boonensts, Pr. muricatus, Spirifer cameratus, Spirifer lineatus.

XIV. 1 foot Clay.

XV. 5 feet bituminous shales ; contains small, round, dark concretions.

XVI. 20 inches bituminous Coal.

XVIL 4 feet yellow fire-clay.

XVIIL 5 feet bed of Clay, containing small, nodular concretions of Limestone.

XIX. 1 footcalcareous conglomerate—not pearsistent.

XX. 10 feet Sandstone; at Huntsville thisbed is found containing indurated nodules,
which sometimes weather out, leaving irregular, vermiform, winding cavities;
is not persistent.

XXI. 18 feet shaly Sandstone and shales; brown and drab micaceous, and sometimes.
speckled with ferrnginous stains.

XXIL 17 feet argillaceous shales, mostly blue, especially the lower 6 or 7 feet, and
often light dove or gray color; contains ocherous concretions, and sometimes
concretions of carbonate of Iron. The partings between the strata are
sometimes yellowish, and the shales often contain a little mica.

XXJII. 6 inches to 1 foot; Sec. 24 shows indurated bituminous and pyritous shale; at
Sec. 6, 3 inches of brown ocherous shale. Bituminous shales were only ob-
served capping the Coal at two localities, at one of which they were 2 inches
in thickness. .

XXIV. 4 feet bituminous Coal; varies in thickness; is sometimes more and often much
less than 4 feet in thickness.

XXV. 2 feet mostly blue laminated Clay, often ferruginous, and at Sec. 6 the upper
portion consists of 8 inches of a brown ocherous conglomerate.

XXVI. 2 feetMarlite, or nodules of concretionary Limestone, imbedded in Clay ; fos-
sils are Spirifer ——, Athyris subtilita, Productus @quicostatus, Pr. punctatus.

XXVII 2 feet bluish-drab Limestone, rough looking on the surface ; contains Chonetes
mesoloda and a fucoid.
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XXVIII. 8 feet mostly calcareous sandy shales, containing a fucoid resembling the
Cauda-Galli—Cawlerpites. This rock is micaceous, and may be denominated
¢ Fucoidal Sandstone.” Fossils are Spirifer plano-convevus, Athyris subtilita,
Chonetes mesoloba, Productus Hildrethianus.

XXIX. 2 feet bluish-gray or drab Silicious Limestone, mostly in even beds; contains
Fusulina cylindrica, Spirifer cameratus, Sp. lineatus, Chonetes mesoloba, Pro-
ductus costatus, Pr. muricatus, Pr. Portlockianus.

XXX. 20 feet argillaceous shales; contains a few thin calcareous concretionary beds,
some concretions of septaria, and some ferruginous concretions; and a few
thin caleareous strata, abounding in Chonetes mesoloba, Athyris subtilita, and
Productus muricatus, are present.

XXXI. 8 feet bituminous shales ; sometimes they contain concretions of black Lime-
stone; lower part is sometimes indurated and very pyritiferous, and contains
many fossils—Chonetes mesoloba, Chonetes ——, Athyris subitlila, Productus
muricatus, and Spirifer lineatus.

XXXII. 17 inches bituminous Coal.

XXXIII. 16 feet shales and fire-clay.

NOTES AND OBSERVATIONS ON THE ABOVE GENERAL SECTION.

VII. InMacon county this is a very ferruginous and silicious Limestone.

VIIIL. In Sec.35-3 the Sandstone occurs with shales below; the color is brown, with a greenish tinge;
ferruginous stains and spots are disseminated.

XIIT. Sec. 52 shows 4 feet of Limestone resting on bituminous shales. At Sec. 67-3 we have 8 feet
outerops of bluish drab Limestone and nodular masses of Limestone in Clay. XNo. 4, bitu-
minous shales outerop. [See Moniteau section.]

XVI. The Coal is of variable thickness: Sec.47-6=11 inches; 49-§=14 inches; 50-5=20 inches and
sometimes 2 feet; 52-8 is I8 inches and 54-4 is 20 inches thick.

XIX. This was only observed at Huntsville; it is formed of coarse pebbles cemented together and rest-
ing on XX

XX. Was only observed at Huntsville.

XXIV. This bed of coal is generally 4 feet in thickness, but it sometimes varies very much: Sec. 3,
12-3, 67-8, are all 4 feet thick; 19-4 is 4’ 3775 24-5 is 18 inches; 25-4 is 16 inches; 30-4 is 20
inches; 31-2 is 8% feet; 50-7 is IS inches thick.

XXVI, XXVII, XXVIII and XXIX are better developed at Sec. 12 than at any other locality, which
section is as follows:

No. 3. Bituminous Coal.
No. 4. 4 feet slope.
No. 5. 6 inches ocherous ferrnginous shales, becoming indurated on exposure.
No. 5. 4 feet grayish drab Limestone, rough looking on the upper surface.
No. 6. 3 inches buff calecareous Clay containing concretions and fossils.
No. 7. 234 feet calcareo-silicious shales, sandy ; with markings resembling Fucoides Cavda- Galli,
(Caulerpites marginatus.)
No. 8. 8inches Limestone, resembling No. 5, and containing Caulerpites.
No. 9. 1 foot olive shales.
No. 10. BluisH drab Limestone, even bedded. .
XXX. Iam inclined to refer the lower part of Sec. 3 to XXX, It appears thus:
No. 2. 1{foot Limestone=XXIX.
No. 8. 9 feet slope.
a==23% feet drab and olive shales.
b=235 inches dark bluish drab limestone; contains Septaria.
No. 4.— {c¢=3 feet drab and blue shales; contains Ch. mesoloba and Septaria.
d=5 inches—similar to d.
e =6 inches blue and drab shale.
No. 5. Bituminous shales, containing black caleareous concretions traversed by veins of eale-
spar.

6.8—T
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In sections 8, 11 and 13 there occurs a coneretionary bed of dark bluish black, compact earthy
pyritiferous Limestone, variegated with ash blue, black and brown spots and bands.
The shales of sections 13 and 62, and some other sections, contain ferruginous concre-
tions.

XXXI. In Sec.13-6, atbottom, is 13 feet of dark indurated shales. very pyritiferous and containing
many fossils.

Sec. 64 shows the connection of some of the lower beds :

No. 1. 15 feet—10° slope. .

No.'2. 9 feet ochery ferruginous shales, with some coneretions = XXIII.

No. 3. 2 feet slope, showing black smut.

No. 4. 2 feet nodular bluish drab Limestone = XXVII.

No. 5. 3§ feet greenish fucoidal Sandstone = XXVIIL.

No. 5. 3 feet drab Limestone, bluish tinged = XXIX.

No. 7. 1% feet drab argillaceous shales, containing ferruginous concretions, Septavia and thin
ealesreous strata, containing Chonetes mesoloba =XXX.

No. 8. black smut.

No. 8. 9feet like No. 7= XXXIII.

No. 1. 14 feet blue Clay = XXXIIIL

The following is a vertical section, including all the rocks seen on
Moniteau Creek:

Section 68.

No. 1. 1 foot coarse gray oolitic Limestone.

No. 2. 5 feet slope.

No. 8. 4 feet fine-grained grayish drabsub-erystalline Limestone, weathering roughly ;
occurs in 6-inch strata, separated by buff marly shales, containing nodules of
Limestone ; contains many fossils=1IL

No. 4. 2 feet fine-grained dove-colored Limestone.

No. 3. 4 feet slope.

No. 6. 3 feet blue Clay.

No. 7. 7 feet Limestone; fracture shows a dove color, mostly a nodular or concretion-
ary heavy-bedded Limestone; noticed it at a few localities Iying in large
tumbled masses on the hill-side.

0. § inches blue and buff sandy shales.

No. 9. 1 foot olive micaceous sandy shales.

No. 10. 10 inches olive and brown micaceous sandy shales.

No. 11. 4 feet olive and blue shaly micaceous Sandstone.

No. 12. 1 foot thin-bedded grayish micaceous Sandstone.

No. 13. 1 foot sandy and argillaceous shales.

No. 14. 3} feet Rhomboidal Limestone, blue color ; rings under the hammer.

No. 15. 20 inches to 32 inches bituminous shales.

No. 18. 8 inches to 10 inches bituminous Coal=XI.

No. 17. 1 foot blue Clay = XIIL

No. 18. 1 foot yellow Clay == XII.

No. 16, 3 feet 4 inches heavy-bedded bluish drab Limestone ; colors arranged in spots,
showing light and dark shades of blue shading into each other —XTII.

No. 20. 2 feet buff argillo-calcareous shales, containing in the upper part many concre-
tions of Limestone in round and oblong cylindrical forms = XIIT.

YA
w m

The following is a vertical section on Sweet Spring Creek :
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No. 17.
No. 18.

Section 69.

.

3} feet fine-grained dove-colored Limestone; the lower part nodular, with
clayey partings.

2 feet olive Clay =1V,

1 foot slope.

5 feet dove-colored Limestone ; separates into nodular masses by clayey part-
ings; rough looking.

10 feet Sandstone.

3 feet blue Limestone—* Rhomboidal.”

2 feet bituminous shales.

1 foot bituminous Coal.

15 feet slope.

. 1 foot drab Limestone.

. 1foot bituminous shales.

. 11 inches bituminous Coal.

. 2 feet yellow Clay.

. 1 foot nodular calcareous clayey bed.

. 10 feet brown and bluish sandy shales.

. 5 feet olive-colored sandy shales, with an occasional thin one-inch fen‘ugmouc

stratum.
7 feet mostly sandy shales, argillaceous at bottom.
Bituminous Coal.

Similar sections to the above were observed on Silver Creek and
Walnut Creek, and Mr. Wheeler made the following general section
on Sugar Creek from near its head-waters to north-east of Seec. 15, T.

54, R.

=
°
o

No. 10.
No. 11.
No. 12.
No. 13.
No. 14.
. 4 feet hard, blue and buff Limestone, traversed by small veins of cale-spar ; pot-

. No. 16.

14W.

5 feet irregularly bedded, fine grained, bluish drab or dove-colored Limestone,
in thick beds and contains veins of cale-spar. : :

10 feet Sandstone and shales.

2% feet blue and yellow argillaceous shales.

3 inches brown ferruginous shales.

2 feet dark blue hard Limestone, thick bedded, traversed by small veins of cale-
spar and abounding, on upper surface, in Cheeletes milleporaceus, formmtr
large mammillary protuberances breaks into thomboidal masses.

2 feet bituminous shales.

12 inches Coal.

3 feet slope.

1 foot hard blue Limestone ; weathers to brown.

5 feet yellow and bluish drab argillaceous shales. )

2} feet hard blue Limestone; upper part concretionary; has a pot-metal ring.

4 feet shales, argillaceous at top, bituminous at bottom.

1 foot bituminous Coal.

10 feet slope.

metal ring.
6 feet blue, olive and yellow argillaceous shales.

£1340
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No. 17. 13 feet blue Limestone, in thick beds, but laminates on exposure; weathers to
brown ; is traversed by small cale-spar veins.

On Hoover’s Creek I observed the rocks from III to XVI inclu-
sive.

LOWER CARBONIFEROUS.
FERRUGINOUS SANDSTONE

Was only observed at and near Fray’s Mill, on East Fork of Chariton,
in See. 12, T. 54, R. 15 W. The upper part is highly ferruginous, quite
red and very coarse-grained; the lower beds are whitish and hard ; its
total thickness is probably about fifteen feet.

ARCHIMEDES LIMESTONE.

This formation was observed at the same locality where the Fer-
ruginous Sandstone was seen and immediately underlying it; the up-
per portion is a three foot bed of chert; and next below are beds of
gray Limestone, interstratified with chert. At Sweet Spring, in Sec.
17, T. 53, R. 15 W., observed about twenty feet of coarse gray Lime-
stone, interstratified with chert: some of the beds make a good build-
ing rock; fossils contained are Bryozoons, Cyathophyllum and Pro-
ductus punctatus, ete., supposad to be equivalent to Prof. Hall’s Keo-
kuk Limestone. This rock estends only a short distance up and down
the stream, and as no dip of strata was observed, we are induced to
believe that this rock formed the nucleus of an island in the seas
previous to the deposition of the upper Archimedes or Warsaw Lime-
stone, and remained so until the close of the epoch immediately pre-
ceding the deposition of the Coal Measure rocks.

ECONOMICAL GEOLOGY.
COAL.

I suhjoin the following notice of the principal localities where
Coal was observed, and would add that but little mining has been
done at any of them; only enough Coal taken out at different times
to supply the immediate necessities of the neighboring people. Coal
is so abundant in this county, and is seen outcropping at so many
localities, that the inhabitants do not place a proper estimate on its
value. The quality is generally good, but we find more or less Sul-
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phuret of Iron accompanying it. At some future time the Coal of
Randolph county will be a valuable article of commerce.

On land of J. B. Mitchel, in Sec. 3, T. 55, R. 15, excavations have
been made at several localities, but little Coal has been taken out;
the thickness of the stratum is about 16 inches, and corresponds to
XXXII. XXXII also crops out on the land of M. Richmond, in south-
ern part of Sec. 8, T. 55, R. 15 W. _

In Sec. 7, T. 55, R. 15, on land of Rebt. H. Jackson, the Coal is 17
inches thick, and may be referred to XXXII. ‘

A.J. Hunt’s Coal bed in N.W. S. K, Sec. 10, T. 54, R. 15, is four
feet thick, and is equivalent to XXIV ; 800 yards west, and on land of
R. Mitchell, it appears of the same thickness. These outcrops are
situated very favorably for working. '

On T.T. Vroom’s land, in N. E. Sec. 6, T. 53, R. 15, the four foot
bed occurs very favorably for working.

At Huntsville, several driftings have been made, and considerable
Uoal taken out; the thickness is generally about four feet, and corre-
sponds to XXIV ; the quality is good. Messrs. Carlyle and Rothwell
have drifted under about 140 feet, with 15 feet width at terminus.
Mr. W. R. Samuels has also drifted in some distance.*

North-east of Huntsville, three-quarters of a mile, XI crops out
15 inches thick, and is exposed very favorably for working; XVI has
been worked near by, but when I visited the locality it was covered
up by debris, so that I could not observe the thickness.

South-east of Huntsville a short distance there is an outerop of
10 inches Coal, which is probably equivalent to XVI.

In Sec. 86, T. 53, R. 16, on land of Jno. D. Bowcock, XXIV is
worked, but it lies at great disadvantage, being partly in the creek,
and often covered by water.

One-half mile east of last, XXIV is 16 inches thick, and is 9 feet
above the water in creek; but little Coal has been taken out at either
of these places.

In Sec. 33, T. 53, R. 15 W., on land of L. C. Fullington, XXIV ap-
pears in the bed of Silver Creek, generally 20 inches thick, but its
thickness varies. Some work is done here, but the water is quite an
impediment.

On Coal Bank Creek XXIV appears 8} feet in thickness, with out-
crops at several places. On land of John Viley, in N. E.N. W, Sec.
8, T. 52, R. 15 W., XXIV is finely exposed at the base of the bluff, ap-
pearing at intervals for several hundred yards along the stream. The
following Section was made:

* Shafts on railroad extend to the same Coal. This has been opened since the survey was made.
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On land of John Fray, in N. E. Sec. 7, T. 52, R. 15 W, we have the
following Section :

No. 2. 5 feet dove-colored argillaceous shales.

No. 3. 11 inches bituminous Coal ; lower part shaly.

No. 4. Clay.

No. 5. 8 feet slope ; sandy shales crop out at the lower part; down the branch a hun-
dred yards we find a nodular Limestone. This bed of Coal I was unable to
make agree with my general Section; it may occupy (as I think it does) a
higher stratigraphieal position.

In Seec. 80, T. 52, R. 13, on the land of Wm. Lewis, XXIV is 4} feet
thick. Itis situated favorably for working, but as yet it has scarcely
been noticed.*

In N.E. S. E., Sec. 23, T. 55, R. 15 W., on Jas. Roberts’ land, Coal,
equivalent to XXIV, crops out at base of hill 4 feet thick, with thinly
stratified brownish and cream-colored Sandstone resting unconforma-
bly on it.

On Tetereau Creek, in Sec. 35, T. 55, R. 15 W., Coal crops out,
varying in thickness from 15 to 19 inches, and I refer it to XXXII.

In the N. W., Sec. 6, T. 52, R.14 W., XI appears 11 inches thick.
On head of Sweet Spring Creek it is one foot thick.

On Moniteau Creek, about a mile from the county line, XI is 19
inches in thickness; one and a-half miles north it is 13 inches thick,
and two miles further up stream it is 8 inches thick ; thus showing a
gradual thinning as we go north. 7

In S.E. of 8. W,, Sec. 22, 1. 55, R. 14 W., XI is one foot thick. At
the same locality X'V is 18 inches thick, and crops out 22 feet below
XI. Some of this Coal has been used.

* Since the survey was made a shait has been sunk at Rennick nearly a hundred feet deep, reach-
ing this Coal. From this mine it is shipped off to many places.
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On Hoover’s Creek, S. E. of Jacksonville, XI is 13 inches thick,
and one mile further down stream X VI is 20 inches thick.

At Huntzman’s mill, in Seec. 20, T. 55, R. 13, we have an outcrop
of Coal of variable thickness; it is seen for several hundred feet along
the stream, and in thickness averages about 15 inches. The bitumin-
ous shales also vary somewhat in their thickness; the following Sec-
tion was observed :

No. 1. 8§ feet soil and clays.

No. 2. 2 feet drab Limestone, containing Chonetes.

No. 8. 5 to 8 feet bituminous shales, containing small concretions.

No. 4. 15 inches bituminous coal; probably=XXXII.

No. 5. 14 inches fire-clay ; the upper ten inches greenish with buff striee; below there
: are four inches blue clay, ferruginous stained.

6. 4 feet nodules of Limestone in clay.

7. binches drab, earthy Limestone.

8. 2 feet greenish clay.

#9. 1 foot bluish green, earthy Limestone.

No.
No.

The following localities were examined by C. G. Wheeler:

N.W. Seec. 9, T. 55, R. 14, on land of Hugh McCann, is a 15-inch bed
of bituminous coal, with bituminous shales above, fire-clay beneath.
Coal crops out al several places in this neighborhood. A quarter of a
mile down stream, the following section was made:

No. 2. 1 foot hard blue Limestone.

No. 3. 15 inches bituminous shale.

No. 4. 13 inches bituminous Coal; probably=XL
No. 5. 10 inches blue clay.

On left bank of East Fork, a-quarter of a mile above the mouth
of Gun Creek:

No.1. 9 feetslope; some Sandstone near the upper part.

No. 2. 3 feet purple and blue argillaceous shales.

No. 8. 6feet shales; drab argillaceous at top, and passing below into bituminous.

No. 4. 9 feet somewhat laminated clay, containing pyritiferous concretions.

No.5. 1footbituminous Coal; fracture showsa brilliant reflection ; probably=XXXII.
No. 6.

2 inches hard dark blue clay.

N. E. N. W. Sec. 28, T. 54, R. 14, Sebrin Jones’ coal bank: Coalis
four feet thick, and the bed has been opened at intervals for the dis-
tance of a mile along the stream.

At Moore’s coal bed, in N.E.N. W. Sec. 19, T. 54, R. 14, the fol-
lowing section appears:

1 feet yellow and drab sandy shales.

No.2. 1
3. 1 foot bituminous Coal; not very good=XXIV.

No.
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No. 4. 21 feet good Coal=XXIV.

No. 5 inches blue, bituminous sandy clay, of 1r1e0fular thickness=XXIV.
No. 6 inches bituminous Coal=XXIV.

No. 7. .2 inches blue c¢lay.

~1 & o
P

In N. E. of N. W. Sec. 26, T. 53, R. 15, Tilman Oliver’s coal bank,
XXIV appears thus:

No. 5. 8 inches impure Coal, with partings of iron pyrites.

No. 6. 3feet Coal.

No. 7. 5 inches hard blue clay, varying in hardness and thickness.
No. 8. 1 foot bituminous Coal.

No. 9. 2 inches blue clay.

At Mr. John Head’s Coal bank, on E. half N. W. Sec. 35, T. 53, R.
16, the Coal is one and a-half feet thick and capped by three and a-half
feet of argillaceous and bituminous shales, and underlaid by blue
fire-clay. This bed is probably the equivalent of XI.

Mr. Cross’ bank, in N. W. N. W. Sec. 35, T. 53, R. 16, shows the
following :

No. 2. 28 inches Limestone.

No. 3. 2 feet shales; argillaceous at top, bituminous at bottom.
No. 4. 18 inches bituminous Coal. '

No. 5. Clay.

Center of E. half 8. E. Sec. 15, T. 52, R. 15, J. B. Hudson’ bank:

15 inches blue and buff Limestone.

3 inches yellow and grayish colored clay.

2 feet shales ; argillaceous at top, bituminous at bottom.
1 foot Coal.

1
SR
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S. W. S. E. Sec. 24, T. 52, R. 14, the following section shows :

No. 2. 2 feet bituminous shales.
No. 3. 1inch yellow shales.
No. 4. 1 foot Coal.
No. 5. 17 feet slope to creek.
S. E. 8. W. Sec. 19, T. 52, R. 13, the following section appears:
No. 30 feet slope ; fragments of Limestone.

1

2. 2} feet black bituminous shales, containing small, rounded concretions.
No. 3. 3inches clay.

4. 18 inches Coal.

5. 16 inches stiff, blue clay.
No. 6. 7} feet 40° slope.

7. 6 inches bituminous shales.
No. 8. 15 inches Coal.

9. 15 inches light drab and yellow clay.



.

RANDOLPH COUNTY. 105

In N. W. of N. W. Sec. §, T. 52, R. 13, J. R. Alexander’s coal bed,
‘Coal is about three feet thick, and suppose it to be equivalent to
XXIV. This also crops out in N. E. of N. K. Sec. 7, T. 52, R. 13. The
quality of Coal is good. S.W. Sec. 13, T. 52, R. 14, Mrs. Eliza Lewis’
Coal bank: thickness of stratum, twelve to fifteen inches.

W. half of N. W.Sec. 6, T. 52, R. 18 W., at Joel Hubbard’s, we
have: :

No. 1. 15 feet slope.

4 feet thick-bedded, buff Limestone ; good for building purposes, and is much
used on the railroad in the construction of culverts.

1 foot clay.

8} feet shales; argillaceous at top, bituminous at bottom.

2 feet Coal.

Blue clay ; becomes bleached on exposure, and is used for white-washing.

The same bed is seen outcropping about seventy-five feet up stream, and is fif-
teen inches in thickness.

&
[
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On 8. E. S. E. Sec. 26, T. 54, R. 18, at Tennessee Matthews’ Coal
bank, we have:

18 feet 10° slope.

3} feet bituminous shales.
2 feet good Coal.

Blue clay.

7
SRR
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The following section appears in S. E. Sec. 23, T. 54, R. 13:

8 feet 5° slope.

2 feet blue and buff Limestone.

1 foot yellow clay.

4 feet shales ; argillaceous at top, bituminous at bottom.
20 inches bituminous Coal.

Fire-clay.

AR
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There are many other outcrops of Coal in this vicinily, but all
seem to belong to the same bed as the above. They vary in thick-
ness from fifteen to eighteen inches.

8. E. Sec. 16, T. 54, R. 13, the following :

No. 2. 3% feet hard blue and dove-colored Limestone.
No. 8. 28 inches bituminous shales.
No. 4. 12 inches Coal.

S. W. Sec. 16, T. 54, R. 13, bituminous Coal crops out sixteen inches
thick, and appears to be the same as the bed of last section.
S. E. Sec. 19, T. 55, R. 13, the following :



106 GEOLOGICAL SURVEY.

No. 2. 1% feet light blue argillaceous shales.
No. 3. 1 foot bituminous Coal.
No. 4. Fire-clay.

N. W.N. W. Sec. 19, T. 55, R. 13, John Darby’s Coal bank :

No. 2. 23 feet bituminous shales.
No. 8. 22 inches good Coal.
No. 4. Blue clay. Length of excavation, about 200 feet.

S.E. 8. W. Sec. 10, T. 55, R. 13:

No. 2. 2 feet Limestone.
No. 3. T feet slope.
4. T feet shales ; micaceous and sandy at top, argillaceous in the middle, bitumin~
ous at bottom.
1 foot slope.
No. 6. 6 inches bituminous shales.
No. 7. 13 feet hard, blue Limestone, traversed by veins of .cale-spar.
No. 8. 2% feet bituminous shale.
No. 9. 4 inches bituminous Coal.

g
o

N. W. Sec. 11, T. 55, R. 13, Mrs. Riding’s Coal bank has—

No. 2. 2reet dove-colored Limestone; weathers to brownish buff.

No. 8. 4 feet slope.

2% feet bituminous shales.

14 inches bituminous Coal, in bed of branch flowing into Mud Creek.

3
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No. 5.

N. W. Sec. 9, T. 53, R. 13, Thos. Coates’ Coal bank, Coal is said to-
be eighteen inches thick.

IRON ORE.

Nos. XXT and XXII contain ocherous concretions and concretions.
of brown Hematite, which are often hollow; the same bed in Sec..
64-2, shows at the lower part several feet of shaly, yellow ocher. In
Sec. 6,No. 8 is an 8-inch bed of bog Iron ore, corresponding in position
to XXV. No. XXX contains ferruginous concretions. A shaly ore of
red Hematite occurs in No. 4 of Sec. 26, corresponding in stratigraph-
ical position to VIIL; traces of it were also cbserved in the same
group of rocks on Moniteaun.

Sulphuret of Iron is found in every coal bed, and sometimes is
quite abundant; and the bituminous shales are often highly impreg-
nated with it,and sometimes quite large pyritous concretions are inter-
polated.

The ferruginous Sandstone (F. 7.), at Fray’s Mill, is highly charged
with red Oxyd of Iron.

Copperas is collected by the citizens from the vieinity of Coal
mines ; is used in dyeing, and said to be as good as any used. -
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OTHER MINERALS—NOT ORES.

Quartz Orystals.—1In S.E. Sec.18, T. 53, R. 13 W., Mr. Wheeler-
found crystals of quartz adhering to black Limestone.

Carbonate of Lime.— Nail-head spar was found by Mr. Wheeler,
in 8. E. Sec. 13, T. 53, R. 13, in a mass of Septaria, associated with
quartz crystals. Whitish fibrous carbonate of Lime was found in S.
W. of Sec. 15,T. 54, R. 13, and dark, olive-green, fibrous ‘carbonate of
Lime in the N. W. 8. E. Sec. 24, T. 52, R. 14. The concretions of dark
Limestone, forming Septaria, are often beautifully traversed by veins
of calc-spar, as noticed in No. 3 of Sec. 25.

Selenite is sometimes found in the shales and clays of Coal
Measures.

Fossil wood occurs at many places, but always in loose frag-
ments, so that I am unable to say where its proper geographical posi-
tion is; it is always silicified.

Fire-clay.— The Clays lying below the Coal would undoubtedly
make good fire-brick, but as yet they have not been tried.

MINERAL SPRINGS.

Sweet Spring is situated on the south side of Sweet Spring Creek,
in the west half of Sec. 17, T. 53, R. 15 W., and belongs to Mr. G. B.
Dameron, who informed me that the water is very good for dys-
peptic diseases, being a good tonic and cathartic. I detected a sul-
phurous taste ; may also contain salt.

Goreham’s Lick.— This spring is about 12 feet deep and 10 feet:
square at top ; the ground immediately adjacent is quite marshy ; the:
water has a strong saline taste; on stirring it many bubbles of Sul-
phureted hydrogen arise. The ground near by seems to have been
much resorted to by cattle, and the buffaloes of old, who have worn
quite a space by licking and tramping. In former years there was
much salt made here, and the ruins of the old works may be still seen;.
some posts yet remain; the trenches in which the kettles were ar-
ranged (of which there are two rows, extending for fifty feet,) are
nearly filled up with ashes and rubbish. Dr. Fort, of Fort Henry, es-

" teems this water for its valuable medicinal properties. He recom-
mends drinking and bathing in it regularly for diseases of the lungs;
and he says that course is an effectual cure. He says thatit will cure
the chills if you drink it and bathe with it early in the morning; for
diseases of the chest he says it is the best remedy he has ever tried.

There are a few other springs in this county impregnated with a
small proportion of Sulphur, but they are scarcely worthy of notice.
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At Jacksonville is a very fine spring; it is the main source of
Hoover’s Creek; it gushes out very boldly, and affords water for the
-steam-mill located there, and also for all the stock in the neighbor-
hood. Mr. John McCann informed me that in very dry seasons, when
Flat Creek and other streams dried up, and many persons had tosend
a great distance for water, this spring afforded an abundant-supply.
The taste of the water is pleasant, and it seemed to be slightly chaly-
beate, and after flowing out it presents a slight iridescent appearance.
1 was informed by Mr. McCann that it is very healthy for both man
and beast, and a horse when very much heated could drink as much
.as he wanted without injury. It is saidto be very healthy for dyspep-
tic persons.

STREAMS.

Silver Creek is a beantiful, clear, running stream. Big Sugar
Ureek is a clear stream, and flows gently along. Dark Creek, Muncas
Creek, East Fork and Middle Fork of Chariton are very sluggish
streams, and the waterin them is quite dark. The other streams pre-
-serve a medium, being neither very sluggish nor swift.

BUILDING ROCK.

The Sandstones are generally too soft for building purposes, and
the only quarry of it worthy of notice is at Huntsville, where it occurs
in very good thick beds, but owing to a portion being very much in-
durated, it is diffiucult to work.

Many of the Limestones are too brittle, and shell off too much
when exposed to the action of frost, to make a good building material.

The Rhomboidal Limestone, No. IX, is often very good for build-
ing; a good quarry of it is exposed on Silver Creek, in the north part
-of See. 3, T. 2, R.15, in a good, thick, even bed. A good bedof it also
-crops out on head-waters of Walnut Creek, in Sec. 16, T. 55, R. 14. it
-crops out near the head of most of the streams flowing both ways from
the Grand Divide. )

The blue or dove-colored Limestone, No. IV, is good for building,
‘but it was only noticed on Moniteau and Silver Creeks near their
-sources.

No. XXIX affords a good, thick bed of building rock, of which
there is an outerop in Secs. 2 and 11, T. 54, R. 15.

Grindstones and Seythestones—The micaceous Sandstone is used
#or these purposes, and is found to answer well.

Lime—~Most of the Limestones will make good lime.
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SOILS.

There is much good land in Randolph county, and some large-
tracts of very rich land. The bottom lands, of course, are rich; but
those of East Fork, Middle Fork and Sweet Spring Creek are rather
flat, and have many small ponds and tracts of marshy ground, which
are sore hindrances to the farmer who, in order to cultivate them every
season, would have to resort to ditching and draining. The soil is &
very dark, rich loam, reposing on stiff, dark clays of the Bottom Prairie-
formation.

The best uplands may include most of T. 52 and T. 53; R, 16 ; sup-
porting a growth of Ash, Redbud, Elm, Mulberry, Hickory, Laurel
Oak, vines, ete.; a portion of T. 53, R. 15, and nearly all of T. 54 and
T. 55, R.15. The timbered part of the latter consists mostly of a large:
growth of Swamp White Oak, Shell-bark Hickory and Pignut Hickory,.
Ash, Coffee-bean, Honey Locust, White Oak, etc. Other good bodies
of land, but not quite as good as the last, may include that region
near the head of Silver Creek, and the prairie lands not heretofore
mentioned, with the timbered land for half a mile from the prairie. In
T. 52, R. 18, T. 53, R. 13, the land is tolerably good. T.54, R.13,in-
cludes some good land; but this township has also much land that is
poor. The same will apply to T. 55, R. 18. The northern part of T.
52, R. 14, and in T. 54, R. 14, there is some good land. There is good
land in N. W. part of T. 52, R. 15. Other third and fourth rate and
poorer lands include the hills lying between Perché and Moniteaun,
supporting a growth of White Oak and Black Oak and Post O2k; in
N. W. part of the county, near the Middle Fork; the hills adjacent to-
- East Fork, and north of Huntsville ; the hills near Silver Creek, east
of the range line of 15 and 16. After leaving the Grand divide, and
entering the timber for a half a mile to a mile, the country becomes.
somewhat broken, the growth mostly Black Oak and White Oak, and
the soil thin.

TIMBER.

Nearly all the western half of the county is heavily timbered-
 The bottom lands afford much good timber, including Elm, Cotton-
wood, Shell-bark Hickory, Linden, Burr Oak, Sycamore, Birch, Hack-
berry, White Maple, Black Walnut, Swamp White Oak, Red Oak, Pig-
nut Hickory, Pin Oak. On Walnut Creek there is much good Black
Walnut timber. Isaw only White Walnut on Hoover’s Creek. On
Sugar Oreek and Moniteau there are many Sugar trees. On Silver
Oreek the Cottonwood grows to a large size. On the hills in the
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western part of the county, near Silver Creek, we have Red Oak, Ash,
Hickory, Elm, Black Walnut, etc. Onthe ridge between Sweet Spring
and Silver Creek, there is much fine timber. T. 54, R. 15, contains
much very good timber, including Swamp White Oak, White Oak,
Black Oak, Laurel Oak, Hickory, Elm and Wild Cherry.

AGRICULTURE.

Randolph county is adapted to the producing of most crops of
grain and vegetables peculiar to the State. Fine crops cf corn and
tobacco are raised. It isnot as good for wheat as some other counties.
Fruits succeed very well; apples are very fine.



MILLER, MORGAN AND SALINE COUNTIES.

STATE GEOLOGICAL ROOMS,
CorumsIa, MISSOURIL, February, 1859.

Pror. G. C. Swarnow, State Geologist :

Dgar Sir: In the reports herewith respectfully submitted, you
will find the results of examinations made by me, as Assistant Geolo-
gist, during the summer and fall of 1855, in Miller, Morgan and Saline
counties. In making out the report on Saline county, I have,in ac-
cordance with your instructions, used observations made by you in
portions of some of the south-eastern townships mot visited by me.
I am also under obligations for valuable aid in the field-work to Mr.
Warwick Hough, of Jefferson City, who accompanied me as assistant
in the survey of Morgan and portions of Miller counties.

Iwould likewise avail myself of the present opportunity of return-
ing my thanks to the citizens generally of the counties examined by
e, for important information and assistance, as well as for the kind-
ness and hospitality with which I was everywhere received while pro-
secuting the survey.

Very truly yours, etc.,
F. B. MEEK,

Assistant Geologist.



CHAPTER VIIL

MILLER COUNTY.

BY F. B. MEEK.

This county occupies a position a little south of the center of the
State, and embraces a superficial area of about 572 square miles. Its
surface varies in elevation from some 40 or 50, to over 600 feet above
the level of the Missouri at the mouth of the Osage—the lowest por-
tions being in the valley of the latter stream, and the north-western
and south-eastern townships. Near the Osage and its larger tributa-
ries, the country is generally very broken and rocky, excepting im-
mediately in the valleys; but further back, slopes usually become
more gentle, with fewer exposures of rock, until we reach the higher
districts, more remote from the streams, where the surface is compar-
atively level, or but slightly undulating.

STREAMS.

The largest stream in the county is the Osage River, which passes
diagonally through it near the middle, in a north-easterly direction.
Being navigable for small steamboats, at high stages of water, as far
up as to Osceola, in St. Clair county, it is of much value to the country
as an outlet for its surplus produets, and for the return of such freights
as the trade of the interior demands.

The Grand Auglaize and Tavern Creeks are rivulets too small for
navigation, but large enough, as are several of their principal branches,
to furnish valuable water power. The first heads in Camden county,
and flows northward, so as to meander through the south-western cor-
ner of Miller county, where it receives some tributaries, soon after
it crosses the county line, and north-westward, through Camden
county, to the Osage. That portion of it in Miller county has, at ordi-
nary stages of water, an average breadth of about 120 feet from bank
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to bank, and a mean depth
of about 2% feet. It has a
rapid current, and its water
is very clear.

Tavern Creek * heads in
Pulaski county, and flows
northward through the eas-
tern township of Miller
county, entering the Osage
about one and a-half miles
north of the line between
Cole and Miller counties.
It is almost as large as the
Auglaize, near its mouth,
and receives several large
branches in T. 39 and 40,
R.12 and 13. As the water
backs up five or six miles fo B
above the mouth from the ‘
Osage when the latter is
high, the best sites for mills ¥ i 4
are further up. Like the%lx
Auglaize, its water is very .| 3
clear, excepting when it is f [
high. '

Dog and Bear Creeks are
much smaller streams, (not
being more than eight or
ten miles in length,) which
head in T. 39, R. 14, and flow
at first north-westward, then
north and north-westward,
falling into the Osage in
T. 40, R. 14

On the north side of the
Osage there are two small
streams—the Saline and Lit-
tle Gravois. The first is
about 12 miles in length, i
and near its mouth has an ’} B
average breadth of 80 or 90 " ;h fv -
feet. It heads up near the LS v s

#This is probably a corruption of the name Cavern Creek— there being several large caverns on
this stream, and a large one on the Osage, near its mouth.
@.s—8
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north-west corner of T. 41, R. 15, and flows south-westward, entering
the Osage about three miles below Tuscumbia. It isa clear, rapid
stream, and has fall enough to furnish good mill-sites.

Little Gravois Creek is about the size of the Saline, and heads
near the same place. It runs at first to the south-west, into Morgan
county, but soon turns to the south-east and passes through two or
three miles of Miller county, to the Osage.

Some small branches head in the north-western townships of the
county, and flow northward and north-westward to Moniteau Creek, in
Cole county. These streams are generally more sluggish, and not so
clear as those on the south side of the divide between the Osage and
Moreau Creek.

SPRIXNGS.

Perhaps no county in the State is better supplied with good water
than this. In addition to the many clear streams already mentioned,
fine never-failing springs of cool, clear water abound in all parts of
the county. Many of these springs afford extraordinary quantities
of water—so much, indeed, as to be of great value for the purpose of
driving machinery. As these great springs generally continue to flow
at nearly the same rate, independent of rains or drouth, and of course
never freeze, mills driven by them can be in constant operation the
year round, and are never subject to any of the usual annoyances
caused by drouths, floods or freezing, and require no expensive dams.

One of these large springs in Sec. 2, T. 89, R. 15, runs a small mill,
but discharges water enough to drive a much larger establishment.
I found the temperature of this spring to be 62°. A similar spring
was observed in Sec. 27, T. 41, R. 14, which also runs a small mill;
another in S. W. quarter Sec. 15, of same range and township, drives
a mill owned by Mr. John W. Johnson; the temperature of this latter
spring was 58°. Another similar spring, with a temperature of 56°,
was observed on Mr. Simeon Brackman’s place, in N. E. quarter Sec.
17, T. 41, R. 14.

No Sulphur or Chalybeate springs were met with in the county,
nor were any seen strongly enough impregnated with any kind of
mineral matter to impart a perceptible taste. In S. W. quarter Sec.
23, T. 41, R. 14, I saw a fiue, bold spring of very clear water, boiling
up in the middle of a smallstream, and discharging considerable quan-
tities of gas. As this had not the peculiar odor of hydro-sulphuric
acid, and extinguishes the flame of a candle, it is most probably car-
Dbonic acid gas. The water of this spring does not mix readily with
that of the small stream into which it flows; and although both are
as clear as crystal, the water from the spring can be seen running like



MILLER COUNTY. 115

oil through that of the stream, excepting that its greater specific
gravity causes it to flow at the bottom. Itis said to possess slight
purgative properties when drank in large quantities, and persons af-
flicted with ophthalmia have experienced relief from frequently bath-
ing their eyes in it. This latter effect, however, I attribule more to
the temperature of the water, which I found to be 54°, than to any-
thing it holds in solution. A large demijohn of this water carefully
sealed up for analysis was, unfortunately, broken before I left the
county.

TIMBER.

This county is well supplied with fine timber of various kinds,
the only prairie land in it being of comparatively small extent, nearly
all of which is located on the high country in the north-western town-
ships. - Some portions, however, south of the Osage, partake more or
less of the character of prairie lands, the trees being so scattering as
to cause a dense growth of tall grass over the high country and along
the slopes. In the valleys of Osage River, and Auglaize and Tavern
Creeks, as well as in those of nearly all the other streams of any ex-
tent, there is a fine growth of large timber. 1t generally consists of
Red, Burr and Black Oak, American and Red Elm, White and Black
Walnut, Sugar and Soft Maple, Ash, Sycamore, Hickory, Honey
Locust, Hackberry, Basswood or Linden, Wild Cherry, Buckeye, etc.

In the districts known as the “ Big and Little Rich Woods,” in the
southern part of the county, the large growth of timber is not every-
where confined to the valleys, but at many places extends up on the
higher country. The growth in most of the more elevated districts,
not included in the “ Big and Little Rich Woods,” is generally Post,
Black-jack and Laurel Oak, Hickory, Crab Apple, Persimmon, etc

GEOLOGICAL STRUCTURE OF MILLER COUNTY

By reference to the map of this county accompanying this report,
it will be seen that with the exception of a few small isolated spots
of carboniferous rocks, and the usual alluvial deposits of the countrv,
its entire area is occupied by an extensive series of Magnesian Lime-
stones and Sandstones, representing the Calciferous Sand rock, and
_ possibly also the Potsdam Sandstone of the New York system; or, in
other words, the lower part of the Lower Silurian of the Old World.

Whether or not the great thickness of rocks composing the mid-
dle and upper portions of the Silurian System, and the whole of the
Devonian, known to hold positions between the lower part of the
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Silurian and the base of the Carboniferous, ever existed here, is a
problem it is by no means easy to solve. They may possibly have
been, at least in part, deposited here, and subsequently swept away
by powerful denuding agencies; or, as is more probable, those por-
tions of the country where they are wanting may have been elevated
by great oscillations and changes above the sea, and remained dry
land during the whole of the long periods of time these rocks were
elsewhere forming, to be again sunk beneath the sea at the dawn of
the Carboniferous epoch.

That Carboniferous formations were once spread over considerable
areas now occupied by these older Silurian Magnesian Limestones and
Sandstones in Miller, Moniteau and Morgan counties, is attested by
the numerous thin isolated patches and outliers of Encrinital Lime-
stone and Coal, scattered over the country here far south of any con-
tinuous deposits of that age. Yet it is by no means probable that the
whole, or any considerable portion, of the Carboniferous system of
rocks ever existed here at any one time, for if this had been the case,
and all but the remnants now found scattered over the country were
subsequently worn away, these remaining outliers should all belong
to the Jower part of the great Carboniferous system. This, however,
is not the case, for although many of them do belong to the Encrinital
Limestone, which occupies a position at the base of the Carboniferous
system, many others, especially in Moniteau and Morgan counties, are
composed entirely of Coal and shale, belonging to the Upper Carbon-
iferous series.

It is also manifest that between the deposition of the Encrinital
Limestone, and that of the outliers of Coal already mentioned, the
surface of the country here must have been modified to some extent
by erosive agencies; for, as a general thing, these deposits of Coal are
found in valleys which must have been worn in the old Silurian rocks
long after the deposition of the Encrinital Limestone ; while we almost
always find the outliers of this latter rock on the summits of the
higher elevations, excepting in a few cases where it is manifest they
have been undermined and thrown down long since their consolida-
tion. Now, had these valleys in which we find these local deposits of
Coal exigted at the time the Encrinital Limestone, which is older than
the Coal, was deposited, we should now find them filled, or at any rate
partly filled with this Limestone, and the Coal reposing upon it, instead
of resting directly on the Silurian rocks.

To the eye, the rocks of Miller county, with the exception of a
few local undulations, appear to be nearly or quite horizontal, but by
observing the various elevations at which certain beds are met with,
in passing from this into some of the adjoining counties, it will be at
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once seen that there is a general dip of all the rocks throughout at
least much of the middle and northern portions of the county, in a
northerly or north-easterly direction.®* This will be better understood
when it is borne in mind that the Second Magnesian Limestone, which
occurs near Rocky Mount, in the north-western part of the county, at
an elevation of about 464 feet above the Missouri, at the mouth of
0sage River, sinks gradually as we proceed northward, so that near
the north-east corner of Moniteau county, a distance by an air line of
49 miles, we find it down nearly on a level with the Missouri at that
place, or about 84 feet above the Missouri at the mouth of the Osage.
Hence, supposing the thickness of all the beds of the Magnesian
Limestone series to be uniform, the dip would be a fraction over ten
feet per mile.

A general vertical section of all the formations seen in this county
would be, in descending order, as follows:

QUATERNARY SYSTEM :

No. 1. Alluvium from Osage, to perhaps as much as 80 to 40 feet.
CARBONIFEROUS SYSTEM:

No. 2. 12 feet Argillaceous Cannel Coal and Clay-

No. 8. 20 feet Encrinital Limestone.
SILURIAN SySTEM—LOWER PART:

No. 4. 80 feet Saccharoidal Sandstone.

No. 150 feet Second Magnesian Limestone.

No. 70 feet Second Sandstone.

No. 300 feet Third Magnesian Limestone.

No. 6 feet Third Sandstone.

No. a7 feet Fourth Magnesian Limestone (above the Osage.)

Mo o

©

QUATERNARY SYSTEM.
ALLUVIUM.

The only alluvial deposits observed in this county, out of the val-
leys, consist of the soils, subsoils and yellowish and sometimes reddish
clays, with more or less fragments of flint and other rocks. These
clays, as well as the fragments of rocks embedded in them, appear to
have been derived, for the most part, from the disintegration of the
rocks upon which they repose, or at any rate they do not seem to have
been transported from a distance, as no boulders or water-worn peb-
bles of foreign rocks were met with among them; nor were any Drift
deposits of any kind observed in this county. The Bluff formation, so
common in the counties bordering on the Missouri, appears to be also
wanting here.

* Along the Osage, near the west side of the county, there is a slight dip toward the west or south-
west.
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In the valleys of the Osage and other streams the alluvial deposits
possess the usual mixed and finely comminuted characters common to
those of other portions of the State—being more arenaceous, and con-
taining more organic matter than the clays on the higher country.

CARBOXNIFEROUS SYSTEM.

‘ As already stated, this system of rocks is only represented in this
county by a few very small outliers of Encrinital Limestone and im-
pure Cannel Coal, together with a little Clay associated with the latter
The Limestone is found on the high country near the northern limits
of the county in T. 42, R. 14, and does not appear to be at any place
more than 20 feet in thickness; while the Coal was only seen in T.
39 and 40, R. 13, reposing directly on the older Silurian rocks.

LOWER SILURIAN ROCKS.
SACCHAROIDAL SANDSTONE.

This member of the Magnesian Limestone series was only recog-
nized on the higher country in northern part of the county. The
furthest point toward the south at which I observed it is in the north-
west quarter of S. 2, T. 41, R. 14, where it crops out on a small branch
of Saline Creek, showing a thickness of about 16 feet. At another
place about 2} miles further north-west, and near the Cole county
line, large masses of this rock were seen on a ridge, under circum-
stances indicating a thickness of over 25 feet. Similar bodies of it
were likewise observed on the summit of the highest part of the
country in the north-east quarter of S. 11, T. 42, R. 14; it also occurs

at another place about one mile north of this outcrop, at about the
same elevation.

SECOND MAGNESIAN LIMESTONE.

This formation underlies areas of considerable extent in the more
elevated portions of the county, especially in the north-western and
south-eastern townships. North of the Osage it extends throughout
the whole of T. 42, ranges 14 and 15, passing southward also into some
parts of T. 41, ranges 13,14 and 15. It attains a greater thickness in
the high country comprised in the two northern townships, than in
any other part of the county. Not beingall exposed af any one place,
and having generally no well-marked subdivisions, preserving their
peculiar lithological characters throughout areas of much extent, by
which the same beds in the absence of organic remains can always be

-
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identified at different localities, I have no means of determining, with
much precision, its maximum thickness in this part of the county;
but from the various elevations at which I saw it cropping out along
slopes, I think it may safely be estimated at as much as 150 feet.

In most cases the upper and middle beds heve consist of the fine-
grained, softer, light drab and whitish varieties of Magnesian Lime-
stone, known by the local name.of “Cotton rock,” alternating with
thin layers and beds of harder light grayish and flesh colored, coarser
grained Silicious Magnesian Limestones, containing more or less chert.
These harder beds are often concretionary, and sometimes the cherty
portions are oolitic. At a few places a thin bed of Sandstone was
observed intercalated between the harder beds.

The lower portions of this formation generally consist of the
coarser light grayish and flesh-colored Magnesian Limestones, with
much less “ Cotton rock.” These gray granular layers, when freefrom -
chert, have been found well adapted to the construction of back walls
and jambs of common fire-places, in consequence of which they have
been termed “ Fire rock.”

The following section, taken in descending order, on a branch of
Moreau Creek in Seec. 1, T. 42, R. 15, at the northern boundary of the
county, illustrates the nature of the beds a little above the middle of
the formation, as developed in this part of the county:

No. 1. 9 feet ¢ Cotton rock.”

No. 2. 5feet hard, granular, light flesh-colored Magnesian Limestone.

No. 3. 6 feet ¢ Cotton rock.”

No. 4. 12 feet hard, rough, gray, granular, somewhat cherty, Magnesian Limestone.
No. 5. 8 feet *“ Cotton rock.”

No. 6. 3 feet same as No. 4.

No. 7. 1 foot ¢ Cotton rock.”

At another localily, about one mile and a-half due west of the
place where the above section was taken, I saw a bluff 50 feet in hight
composed of nearly the same kind of beds.

Near the highest part of the country, about two miles east and
south and east of the last-mentioned locality, and as much as 100 to
120 feet above its level, beds of beautiful «Cotton rock” were struck
in sinking wells, at depths varying from four to ten feet below the sur-
face. '

In Sec. 2, T. 41, R. 14, some of the harder granular beds crop out
along slopes 150 feet above an exposure of Sandstone I suppose to be
the Second Sandstone, seen in the valley of a small branch of Saline
Creek, while outliers of apparently the Saccharoidal Sandstone were
observed on the higher country farther back, not much above the ele-
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vation of the Magnesian Limestone. Consequently, if I am not mis-
taken in the identity of one or the other of these Sandstones, the
thickness of the Second Magnesian Limestone must be here near 150
feet.

On the south side of the Osage, back from that and the other prin-
cipal streams, the lower beds of this formation occupy much of the
higher country in T. 40, ranges 13 and 14; also in townships 33 and 39,
ranges 12, 13 and 14; but in all this area, all the larger streams have
excavated their valleysdown through it and the Second Sandstone, far
into the third Magnesian Limestone.

At most of the localities where I saw the second Magnesian Lime-
stone, on the south side of the Osage, it consists of the light grayish
and mottled, harder, coarse beds, with whitish softer spots, though at
some places there are interstratified beds of “ Cotton rock,” and occa-
- sionzlly a thin intercalated bed of Sandstone was seen. The coarser
granular beds, with softer white spots, are often exposed in rather thin
layers on the surface of the higher parts of the country, where they
frequently form naked glades. Being usually seen only on the more
elevated country, and along gentle slopes, some distance from the
larger streams, good exposures of this formation are rarely met with
in this part of the county. .

The beds composing the following section, taken on Brushy Fork
of Tavern Creek, in T. 39, R. 13, belong, I suppose, to the lower part
of this formation, though they may possibly belong to the upper part
of the Third Magnesian Limestone:

No. 1. 20 feet slope, with loose cellular chert.

No. 2. b feet light grayish Sandstone.

No. 3. 15 feet « Cotton rock.”

No. 4. 12 feet very hard, compact, light brownish and mixed, more or less concretion-
ary, Magnesian Limestone.

No. 5. 12 feet slope; no rocks seen in place.

No. 6. 21 feet mixed, irregularly stratified., concretionary, flesh-colored and grayish

Magnesian Limestone, with seams and concretions of flint.

At several places in T. 40, R. 14, east and south of Tuscumbia, ex-
posures of this rock were seen as much as 60 to 70 feet above out-
crops of the second Sandstone observed in the valleys and along
slopes. Near the south-east cornerof the county, ledges of it ¢rop out
of slopes, some 35 feet above the elevation of any exposu:ie of the
Second Sandstone seen in a small valley near. As the highest hills
near here rise as much as 50 to 60 feet above the horizon of this Lime-
stone, it may attain at this place athickness of near 80 feet. The same
beds also occur at several places from 6 to 12 miles farther west, near
the county line.
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Qrganic remains are generally very rare here in this rock. Ionly
saw in it a few fragments of apparently one or two species of Euom-
phalus.

SECOND SANDSTONE.

This formation varies much, as well in thickness as in its lithologi-
cal characters, at different localities, being usually a fine-grained, reg-
ularly stratified, quartzose Sandstone, of a light grayish brown color,
but sometimes passing suddenly into a heavy-bedded light gray or
white Sandstone. At other places there is much chert in it, and at a
few localities it seems to pass almost entirely into beds of rugged
chert. On the south side of the Osage I only recognized it at a few
localities on the high country near the river, but below the elevation
of beds of the Second Magnesian Limestone seen farther back. Ifirst
observed it in the south-west quarter Sec.15, T. 41, R. 13, where I
found large masses of it occupying areas of 30 to 40 yards across, and
rising from 6 to 8 feet above the soil.

On some high ridges, two'miles due west of the above-named local-
ity, I again observed exposures of this rock rising 12 to 15 feet above
ground. Other outcrops were also seen, indicating thatit must be the
surface rock here over anarea of several acres. About 10 miles a lit-
tle south of west from this, exposures, consisting of large masses, were
met with in Sec. 2, T. 40, R. 15, on the summits of the highest hills,
near the Osage, and as much as 280 feet above it.

South of the Osage this formation occurs al many localities, though
near that stream it was generally observed only on the summits of the
highest hills, in the form of remnants and outliers. Near the north-
east eorner of the county some masses of it occur on the tops of the
bluffs about 200 feet above the Osage, and similar bodies of it were
met with near the mouth of Tavern Creek, at an elevation of 230 feet
above the same horizon. Between these localities it occurs at several
places, and seems to be the surface rock for some distance, forming,
by its disintegration, a very sandy soil.

Near the county line, in Sec. 12, T. 40, R. 12, outerops of thisrock,
consisting of coarse, gray, heavy-bedded Sandstone with distinet lines
of deposition, occur at several places along slopes above exposures of
the third Magnesian Limestone.

Due south of the last mentioned exposure, this Sandstone was
seen at many places quite to the southern limits of the county. At
one of these localities, on Tavern Oreek, in Sec. 16, T. 89, R. 12, it is
found reposing on the older rocks, as represented in the following
section:
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No. 1. 20 feet; no rock seen in place.
SECOND SANDSTONE :
No. 2. 33 feet heavy-bedded, grayish-yellow Sandstone, with distinet horizontal
and oblique lines of deposition.
THIRD MAGNESIAN LIMESTONE:
No. 3. 66 feet rugged chert, alternating with beds of hard, gray, granular Mag-
nesian Limestone.
No. 4. 22 feet heavy-bedded, bluish-gray, hard sub-crystalline Magnesian Lime--
stone.

The Sandstone is probably either not all exposed, or partly worn
away here, as it is known to be much thicker a short distance south-
east of this outerop; and on Bolin’s Creek, only one mile and a quar-
ter farther east, it forms, for some distance, a continuous bluff from 80
to 60 feet in hight. »

Another Section, taken on Sandstone Creek, in Sec. 34, of same
township and range, presents the following beds—descending :

No. 1. 30 feet slope ; no rocks seen on place.
SECOND SANDSTONE:
No. 2. 35 feet heavy-bedded, yellowish and gray Sandstone, with distinct hori-
zontal and oblique lines of deposition. ’
THIRD MAGNESIAN LIMESTONE:
Xo. 3. 26 feet slope, with many large, loose masses of the overlying Sandstone..
No. 4. 9 feet hard, light-bluish, gray, sub-crystalline Magnesian Limestone, in
thin layers.
No. 5. 25 feet grayish and flesh-colored Magnesian Limestone and chert, vari--
ously mingled, so as to form a very rugged mass.
No. 6. 3 feet light-grayish and bluish granular or sub-crystalline Magnesian
Limestone.
No. 7. Rugged mixture of chert and gray Magnesian Limestone.

Of this section, No. 2, and possibly portions of the slopes above
and below it, belong to the Second Sandstone, and all below, to the
Third Magnesian Limestone.

West of the localities where the above-mentioned exposures were
examined, this formation occurs at numerous places throughout much
of the county lying south of the Osage. It is usually seen either
cropping out along slopes from beneath the Second Magnesian Lime-
stone, or where that rock has been denuded, as a surface formation.
Near the Osage and other large streams, where not protected by over-
lying beds of the Second Magnesian Limestone, it has generally been
entirely worn away, or is only represented by isolated masses, on the
summits of higher hills.

One of the localities where it may be seen exposed on a slope
beneath the Second Magnesian Limestone, is in Sec. 19, T. 40, R. 13,
near a small branch of Dog Creek. Here, as much as 70 feet below
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the summits of the highest country near, a thickness of forty feet of”
it is exposed, while ledges of the Second Magnesian Limestone crop
out at several places within a short distance along the slopes above.

Near the county line, about 10 miles in a direction south of west-
from the exposures just mentioned, and 2 miles north-west from the -
Auglaize, outcrops of this rock, consisting of masses of light-colored
Sandstone, 25 feet in diameter, and rising 2 to 3 feet above the ground,.
were seen on the summit of a high ridge. Other similar exposures
were also observed at about the same elevation, 2 miles south of the
Osage, in Sec. 5, T. 39, R. 15. ]

As it is probable a formation disintegrating so readily as this
under the influence of atmospheric agencies would rarely present its
whole thickness at any one exposure, and I saw as much as 60 feet of”~
it at one place, I have estimated its maximum thickness in this
county at 70 feet. It is evidently, however, much thinner than this.
at most places. ‘ '

In the pure Sandstone of this formation, I never saw any frag--
ments, even, of organic remains, but toward the lower part, where
there are, at some places, many cherty, and mixed sandy and cherty
layers, I observed a few casts of Zuomphalus, and species of one or-
two other genera of Gasteropoda, in a bad state of preservation.

THIRD MAGNESIAN LIMESTONE.

Of all the rocks in Miller county, this is by far the thickest and
most important. It underlies all the foregoing formations throughout
the whole county, and is exposed along all the larger streams, except--
ing in the north-western townships. The Osage has generally exca-
vated its valley near 300 feet down into it, and at one place, owing to-
a slight uplift, down even into the Fourth Magnesian Limestone.

It is seen at numerous places along that stream, in the form of’
bold mural escarpments, some of which rise almost perpendicularly
from the water’s edge, to elevations varying from 50 to 200 feet high.

There are also numerous high cliffs of this rock on the Auglaize-
and Tavern Creeks, and their tributaries, as well as on the Saline and
Little Gravois. As a general thing, it is the only rock exposed imme--
diately on these streams, the higher rocks being usually worn away
for some distance back, though we sometimes find it at such places-
crowned by the Second Sandstone.

As seen in this county, the Third Magnesian Limestone generally
consists of heavy, massive beds of hard, very light-gray, bluish-gray
and flesh-colored, granular Magnesian Limestone, with seams, layers-
and concretions of flint. Often 40 to 50 feet, or more, of the upper-
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part consists of alternations of these Limestones, with beds and layers
of rugged brecciated chert, and sometimes intercalated beds of Sand-
stone.

Weathered surfaces of these hard, massive, more crystalline beds
resemble coarse, quartzose Sandstones, and even the face of fresh frac-
tures often feel as harsh as, and have much the granular appearance
of, a hard silicious Sandstone. Under a lens, however, they are found
to consist almost entirely of an aggregation of small rhomboidal
crystals of dolomite, cemented apparently by silicious matter.

Although, like the other members of this series, the Third Mag-
nesian Limestone is by no means a very fosciliferous rock, I think,
as a general thing, organic remains are more frequently met with in
its upper cherty beds, than in any part of the otherrocks of this series;
at any rate, this appears to be the case in Miller and Morgan counties.
Those observed by me in it, in Miller county, belong to two or three
species of Euomphalus, one or two species of Pleurotomaria, and a
small Turbo-like shell, similar to species I have seen in some of the
cherty portions of the Second Sandstone, and apparently identical
with species found in the Lower Magnesian Limestone of Dr. Owen’s
Minnesota series.

A remarkable peculiarity of this rock is its tendency to weather
into caverns, tunnels and natural bridges. These natural bridges
usually span little side-valleys, or deep ravines near their outlets into
the main valleys of larger streams. They seem to have been formed
by the surface-waters first finding their way down through fissures in
the rocks, some distance back from the brink of precipices, and then
passing through caverns, beneath heavy bodies of strata, out into the
valley below. In cases of this kind, water, aided by other atmospheric
agencies, in the course of ages, wears away the rock, so as to form
small valleys or ravines, extending back, perhaps, in some instances,
a considerable distance, and receiving the surface-waters from com-
paratively large areas, all of which must find outlets through these
subterranean passages into the main valley. Such a passage, after
being widened and deepened by the wearing power of running water,
probably long continues to resemble, in some respects, an artificial
tunnel, but gradually the rock above crumbles, under the “tooth of
time,” until at last nothing is left but a narrow arch, spanning the out-
let of a small valley.

Natural bridges of this kind are not so common in Miller as in
Morgan county. Caverns, however, are frequently met with in this
rock along the streams in both counties; and one of the most exten-
sive natural tunnels observed by me is in Miller county, on Tavern
Creek, Sec. 34, T. 41, R. 12. In approaching this, by descending a
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valley on the cast side of Tavern Creek, I was surprised to find the
valley I was descending suddenly terminated by nearly as high land
as the hills on either side. As I drew near this barrier, however, I
found that the small brook flowing down the valley, without any sud-
den fall or change of its course, entered what appeared to be a large
cavern. On going into this, I discovered that instead of an ordinary
cavern, it was a natural tunnel, about 100 yards in length, having a
slight descent, and terminating, at the other end, in a high precipice,
bounding the east side of the main valley of Tavern Creek.

The upper or east entrance of this tunnel measured 30 feet in
hight, and about 50 feet in breadth, and the other extremity is nearly
70 feet in hight, and 160 feet wide ; though the passage at some points
between the two extremities is smaller than at either end. The solid
rock and loose material above is about 70 feet in thickness, and over-
grown by large forest trees.

Some of the caverns in this rock are quite large at the entrance,
but they do not appear to be so extensive generally as those frequently
met with in the Lower Carboniferous rocks of the West.

The numerous large springs, already mentioned, in various por-
tions of the county, issue from this formation. The water of all these
springs, as well as that of all the streams heading in this rock, is re-
markable for its clearness.

The best sections of the Third Magnesian Limestone were seen
along the Osage and on Tavern and Auglaize Creeks. The following
section, showing the nature of the beds comprising this formation, was
taken, in descending order, on the Osage, in Sec. 2, T. 41, R. 12, near
the Cole county line:

No.1. 22 feetslope, with loose mass coarse gray and brownish Sandstone.

No. 44 feet mostly covered with loose, rugged, sandy, more or less brecciated chert,
with exposures, near the base, of alternations of light gray granular Magne-
sian Limestone and chert. ¢

No.3. 27 feet, very light gray or whitish hard granular Magnesian Limestone, in rather
thinlayers below.

No. 4. 87 feet heavy bedded, hard, light gray and flesh-colored Magnesian Limestone.
with irregular beds (2 to 6 feet in thickness) of rugged, bluish breeciated
chert. )

No. 5. 30 feet talus; no rock seen in place.

o

The loose masses seen on the summit of the bluff here are evi-
dently remnants of the Second Sandstone. This rock also probably
composes the whole of the slope upon which these masses repose,
as well as much of the 44 feet of slope strewed with chert below.
The larger portion of the slope No. 2 is, however, evidently occupied
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by the upper beds of the Third Magnesian Limestone, consisting of
alternations of Limestone and chert, with more or less Sandstone. No.
3 and No. 4 are more massive beds of the same Limestone, and other
exposures near this locality show that the slope No. 5 is also composed
of this rock, making altogether a thickness of 130 to 140 feet of it
above the Osage at this place.

The dip of the rocks here being toward the north, or a little east
of north, we find, on ascending the Osage, that the Third Magnesian
Limestone gradually rises, so that along near See. 28, T. 41, R. 13, bluffs
entirely composed of this rock rise as much as 220 feet above theriver;
and near the western side of the county, the top of this formation is
elevated more than 300 feet above the Osage.

The following section, taken on the rightshore of the Osage, three -
miles from the Morgan county line, at the highest bluff seen in the
county, includes, I think, the entire thickness of this rock, as devel-
-oped here:

2 feet coarsze Sandstone, with some angular fragments of chert.

110 feet slope, strewed with masses of rugged, sandy andbrecciated chert, some

portions of which appear to be in sifu.

‘No. 3. 157 feet hard, light gray and bluish-gray, semi-crystalline Magnesian Limestone,
in heavy beds, alterpating with more finely-grained flesh-colored Magnesian
Limestone in thinner layers—the whole passing upward into very cherty and
sandy beds.

No. 4. 7 feet fine-grained, light flesh-colored Magnesian Limestone, in thin, undulating
layers, with seams and concretions of chert.

No. 5. 22 feet hard, light bluish-gray, heavy bedded, sub-crystalline Magnesian ITime-
stone, having a granular or sandy structure.

No. 6. Gfeetlight grayish and flesh colored, granular Magnesian Limestone, with softer,
bluish spots, and a little cale-spar; is inclined to weather into thin layers.

No. 7. 30 feet slope ; no rocks seen in place.

0.

7 4

°
o

No. 1 of this section is a part of the Second Sandstone, which
doubtless also composes some of the upper part of the slope No.2.
_All other beds, down, including, perhaps, a portion of the slope 7, at
the base of the section, belong to the Third Magnesian Limestone.
It is probable, however, from some other exposuresseen near here, that
the Third Sandstone, and possibly a few feet of the Fourth Magnesian
Limestone, are above the level of the Osage at this place, but covered
by the slope No.7. Consequently the entire thickness of the Second
Magnesian Limestone is probably not more than about 300 feet here,
though it may be thicker in other parts of the county.

There are many good sections of this formation seen on the Au-
glaize and Tavern Creeks, but as they are generally similar to those
-already given on the Osage, it is perhaps unnecessary to present them
here.
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THIRD SANDSTONE.

The bed I suppose representing this formation, was only seen at
-one locality in this county. This was on the Osage, about four and a
half miles east of the place where the section given onthe preceding
page was taken. As it was only 6 feet in thickness, and there can not
be more than about 300 feet of space between it and the outcrops of
the Second Sandstone, seen on the summits of the hills near here, I
am left in some doubt whether it may not be a local bed of Sandstone
intercalated near the lower part of the Third Magnesian Limestone,
instead of the Third Sandstone. Yet, as Iam not aware of such a bed
of Sandstone having been anywhere seen in the lower part of the
"Third Magnesian, I am inclined at present to regard it as probably an
attenuated representative of the Third Sandstone. The section given
below shows its relation to the other beds at the locality mentioned:

"THIRD MAGNESIAN :
No. 1. 130 feet of slope, with much rugged chert, some of which appears to be in
place, near the top. ’
No. 2. 90 feet hard, heavy bedded, rugged, yellowish and light-grayish Magne-
sian Limestone, with some chert atintervals.

"T'HIRD SANDSTONE :
No. 3. 6 feet white Sandstone, composed of rounded grains of quartz, cemented
in part by calcareous matter.

FoUuRTH MAGNESIAN:
No. 4. 27 feet hard, gray, and light flesh-colored Magnesian Limestone, in rug-
ged, irregular beds from 5 to 8 feet in thickness.

FoURTH MAGNESIAN LIMESTONE.

I am equally in doubt whether or not this formation is exposed in
Miller county. If the bed No. 3 of the foregoing section represents
the Third Sandstone, No. 4 of the same section must represent the up-
per part of the Fourth Magnesian Limestone. This rock (the Fourth
Magnesian) was only seen at one place in this county, and it here only
rises about 27 feet above the level of the Osage. All the beds at this
place appear to have a slight dip toward the west, but this bed and the
-overlying Sandstone, although hidden by the slope at all the other lo-
calities examined west of here in this county, probably do not pass
below the level of the Osage east of the Morgan courty line, as ag-
parently the same Sandstone was seen near the water’s edge, five
miles west of the county line in Morgan county. I saw no fossils in
either of these beds.
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ECONOMICAL GEOLOGY.
SOIL. -

In the valleys of the Osage, and those of all the other streams of’
Miller county, there is arich alluvial soil, unsurpassed in fertility by
any of the best bottom lands in the State. In the higher districts
there are also areas of considerable extent, of fine, arable land, espe-
cially in the north-western and south-eastern townships. South of the
Osage, in Townships 38 and 39, Ranges 12 and 13, there is a district of
about 23 square miles, and another in Townships 38 and 39, Ranges 12
and 13, of about 46 square miles, which are known as the “ Big and
Little Rich Woods.” In both of these the soil is of excellent quality,
and the growth of timber much larger than in much of the surround-
ing country, though they by no means embrace all the good land in this.
part of the county.

On the north side of the Osage, in thg region of Mount Pleasant
and Rocky Mount, on the high divide between the streams flowing
north-eastward to the Moreau, and those flowing to the Osage on the
south, there is a fine district of good land, much of which was well
improved when I visited that region. In various other parts of the
county there are smaller areas of good land, and even those districts:
too hilly and rocky for the plow, are admirably adapted to stock-graz-
ing and the grape culture. Indeed,] saw at many places along the
rocky bluffs near the Osage, wild native vines bearing larger and bet-
ter flavored grapes than I have elsewhere observed growing without
cultivation.

CLAYS FOR THE MANUFACTURE OF BRICKS.

Most of the clays seen by me in this county contain too many
fragments of chert and other rocks to be well adapted to brick-
making, though by proper care in selecting from beds most free from:
this objection, good brick clay can generally be found. ’

BUILDING STONES.

Rocks suitable for almost every kind of building purposes abound
throughout the whole of Miller county. At several places in the
northern townships already mentioned, the variety known as “ Cotton
rock,” belonging to the Second Magnesian Limestone, crops out or is
known to exist so near the surface as to be easily accessible. It is
usually found in layers of very convenient thickn ess, and can always
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be quarried and dressed with great facility, while its fine even texture
and pleasing drab color make it a very desirable material for most
building purposes.

The Third Magnesian Limestone, although generally having a
coarser texture, also furnishes excellent building rocks. For heavy
masonry, such as large abutments, bridges, etc., it is perhaps the best
material in the county. Being often in heavy, massive beds, it can be
quarried in blocks of almost any desired size. It is not compact
enough to receive a polish, but would dress well under the hammer,
and by selecting from such beds as are free from flint, it could prob-
ably be sawed. The fact that it is 'so frequently seen forming bold,
precipitous bluffs along the streams shows that it must be a very
durable rock.

ROAD MATERIAL.

The Third Magnesian Limestone, being much harder and tougher
than the common pure Limestones, would make fine macadamized
roads. The chert from this formation, as well as from the Second
Sandstone and the Second Magnesian Limestone, would also make
good roads.

LIMESTONE FOR QUICKLIME.

The outliers of Encrinital Limestone previously mentioned, in
the.northern part of the county, will always furnish that region with
a good matgrial for the production of quicklime. Further south,
where these outliers do not exist, the Third Magnesian Limestone can
be made available for this purpose. Although rather more difficult
to burn than the Encrinital Limestone, it has been tried and found to
make a good quality of lime. Indeed, it will probably make a
stronger cement than Limestones having less magnesia in their com-
position.

SAND.

In the northern part of the county, outliers of the First Sand-
stone, which are generally friable, can be made to supply that region
with sand. South of this, there are, at numerous places in various
parts of the county, beds and outliers of the Second Sandstone, which,
although not usually so easily crushed, have in most cases, by their
disintegration, formed beds of loose gsand. These beds of sand are
not often exposed, but by digging near outcrops of the Sandstone,
they can almost always be found near the surface.

c.8—9
&
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IRON ORE.

At several places on the south side of the Osage, in this county,
Iron ore was observed, apparently in comsiderable quantities. The
first locality where I observed it was in S. E. quarter of Sec. 85, T. 40,
R.15. Here, along slopes one hundred and fifty feet below the sum-
mit of the country, I saw, lying loose and partly imbedded amongst
the loose chert, masses of brown Hematite varying in size from a few
inches to two feet in diameter. Similar masses were seen along the
slope for more than half a mile west of this.

The hills here, for as much as sixty feet above the ore, are com-
posed of the Third Magnesian Limestone. Higher up, many large
masses of sandy chert, apparently belonging to the Second Sand-
stone, were seen.

Loose bodies of Iron ore also occur, under similar circumstances,
in Sec. 11, T. 40, R. 14, nearly opposite Tuscumbia; and at another
locality about fifteen miles further south, near the county line, I saw
many fragments of brown Hematite lying over the surface amongst
loose chert. Some of these masses at the last locality have the pecu-
liar stalactitic form known as “ pipe-stem ore.”

In Seec. 15, T. 39, R. 12, near Bolin’s Creek, along slopes occupied
by the Second Sandstone, many loose masses of very pure Specular
Iron ore were seen—some of which would weigh several hundred
pounds. On fresh fractures, this ore has a bright, metallic luster, and
contains, in little cavities, numerous small, very brilliamt crystals of
the Specular Oxid. It appears to be derived from the Second Sand-
stone, and was seen at no other locality in this county.

At several places in Secs. 14,15, 22 and 23, T. 40, R. 138, I saw
large guantities of brown Hematite on land belonging to Mr. Charles
Sample, of St. Louis. The ore at one of these localities in Section 23,
was observed strewed along a slope about one hundred and fifty feet
below the summit of a ridge, down to a little branch as much as sixty
feet below. Some twelve or fourteen pits were sunk here in order to
determine the extent of the ore. The deepest of these pits, I was
informed, (they were all partly filled with loose materials when I saw
them,) penetrated as much as eighteen feet into the ore without pass-
ing through it. One of the openings near the top of the ridge seems
not to have struck the ore, there being only red clay and chert thrown
out. Much of the ore seen.here is the “pipe-stem ” variety, and it
appears, where penetrated by the openings, to be in loco, or as origi-
nally deposited—the little rod-like columns of which it is composed
being all standing in a vertical position. I saw no rock in place near
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the ore, excepting an outerop of the Second Sandstone in a little val-
ley, as much as forty feet below the heaviest bodies of ore. All the
loose rocks about the outcrops of ore are masses of chert, apparently
like that belonging to the Second Sandstone, to which formation I
think the ore also belongs. ‘

One mile west of the locality above named, Mr. Sample owns
.another deposit of Iron ore agreeing in all respects with that just
described. Here he had also sunk some pits at about the same eleva-
tion as at the other locality, and penetrated the ore in the same way.

At another place about one and a-quarter miles a little west of
north from the last locality, Mr. Sample has sunk several pits amongst
loose chert, on a ridge at about the same elevation as the other open-
ings, and took out a considerable quantity of ore. It is the same kind
of “pipe-stem?” ore seen at the other localities, and appears to hold -
the same position,

As these deposits of ore evidently do not exist in the form of
wveins or strata, bul seem to have been deposited in large cavities in a
rock, which has since been worn away, leaving them embraced
amongst loose chert, it is very difficult to form any definite conclu-
sion in regard to the quantity of ore that may exist here until more
extensive openings are made. The impression left on my mind, how-
ever, was that it occurs in rather extensive bodies.

LEAD.

Lead ore has been found at several localities in this county, gen-
erally on the north side of the Osage. It occurs both in the rocks ¢n
8itu, and among the loose surface materials. Where found mingled
with the loose chert, clay, etc., overlying the solid rocks, it is manifest
that it has been left by the disintegration of strata in which it was
originally deposited, and has not been transported from a distance, as
it never shows any marks of attrition, and is not, in this county at
least, associated with any kind of Drift deposits.

The first locality at which I observed any of this loose ore was in
S. 6, T. 42, R. 15, just above the top of a low outcrop of Second Mag-
nesian Limestone, on the slope of ahill. At this place some large
crystals of Galena were found on the surface.

In S. 20, T. 42, R. 14, about two miles north-east of Mount Pleasant,
on a slope 80 to 40 feet below the summit of the country, Mr. Wm.
Greenup sunk a shallow pit in search of Lead ore, and at a depth of
three feet struck a soft porous bed of the Second Magnesian Lime-
stone, in which he discovered a fissure about eight inches wide, bear-
ing north and south. In this he informed me he found about 100
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pounds of Lead ore in excavating to a depth of two feet below the
surface of the rock. As far as he penetrated, the fissure was filled
with Clay and Lead ore. At a distance of about 12 feet south of this ‘
opening another was made, and at a depth of three feet a similar
fissure was found bearing east and west, and containing Lead ore and
Clay, like the other.

These openings were filled with water and loose earth when I ex-
amined them, but judging from what I was informed, in regard to
these fissures, I would recommend further explorations here.

About four miles, a little south of east from the last locality, and
near the county line, in S. 25, T. 42, R. 14, I saw in the Second Magne-
sian Limestone forming the bottom of a small creek, about 150 feet.
below the higher portions of the surrounding country, a fissure 8 to
1S inches wide, bearing east and west. On excavating a short distance
into this, Mr. Belche—a gentleman living in the neighborhood—found
it was mainly filled with Sulphate of Baryta, with occasional crystals
of Galena. He did not penetrate more than 18 inches, and raised
about sixty pounds of Lead ore. He then drilled down through the-
Baryta and Lead ore, about five feet, when he struck a body of Lead
ore, the thickness of which he did not determine.

Near 100 yards east of this locality, and on a slope 15 to 20 feet
above it, Mr. Belche made an opening in the loose sarface materials,
to a depth of about five feet, when he struck apparently the same
fissure seen in the creek, and in a very similar rock. This fissure he
also found filled with Sulphate of Baryta, with some Lead ore. From
all I could see here, I should think this locality worthy of a more
thorough exploration.

In the south-west quarter of S. 2,T. 41, R. 14,in the bed of a small
branch of Saline Creek, about 150 feet below the summit of the
country, I saw, in some gray layers of Second Magnesian Limestone,,
occasional crystals of Lead ore; and Mr. Belche informed me he has
picked up loose, in the bed of this creek near here, several hundred
pounds of ore. It does not appear to exist here in a fissure, but is.
disseminated in the form of isolated crystals through the rock.

On the south side of the Osage I heard of Lead ore having been
found at but one place. This isin S. 2,T. 39, R. 42. Here, on a slope:
some 15 feet above a small branch, three pits were sunk among loose:
chert, clay, ete., to depths of from three to five feet, and about 15 or
20 pounds of Lead ore found.

COAL.

The only places where I met with Coal, or indications of its pres-
ence in Miller county, are on the south side of the Osage. One of
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these localities is in 8. 9, T. 89, R. 13, near the head of a small valley
about 60 feet below the summit of the higher country. At this place
four excavations were made in the loose surface materials; and at a
depth of afew feet below the surface a kind of impure Cannel Coal, '
or highly bituminous shale, was struck (¢n sifv,) and penetrated about
10 feet without passing through it. I saw specimens of this Coal, and
found it possessing a slaty structure,and containing a large proportion
of earthy matter. When heated, it first decrepitates, and then burns
freely with a bright yellow flame, leaving a large amount of white ash.

Above these openings I saw cropping out of the slopes, nearly to
the tops of the surrounding hills, ledges of the Second Magnesian
Limestone ; and about 200 yards further down the same little valley,
an exposure of the Second Sandstone was seen as much as 50 feet be-
low the horizon of the Coal. From these facts it is manifest this Coal
has been deposited in the bottom of a depression worn in the Second
Magnesian Limestone, perhaps nearly or quite down to the Second
Sandstone. Consequently, it can not be expected to be of great hori-
zontal extent, though it may be quite thick.

The other localily is in S. 12, T. 39, R. 14. Here, in a small valley,
some S0 feet below the summit of the surrounding country, at the base
of a bluff, the lower 38 feet of which is composed of the Third Magne-
sian Limestone, and the upper 30 feet of the cherty portions of the
Second Sandstone, some pits were sunk to a depth of four or five feet
into loose chert, clay, etc., among which numerous masses of loose
QOannel Coal were found. These have evidently been transported by
water to their present position, from a bed originally deposited some-
where, perhaps not far above the place where these pits were sunk.

Other local deposits of Coal will probably be found in this county,
but the geological structure of the country shows ‘that such beds can
not be of any great extent. Some of them may contain Coal enough
to be of use to the immediate neighborhood in which they are found,
but any expensive preparations to mine it on an extensive scale would
certainly result in loss. The great abundance of good wood in Miller
county, however, renders the absence of extensive Coal beds a matter
of no great consequence.

SULPHATE OF BARYTA.

Considerable quantities of this mineral occur at several places in
this county, in the form of fine large transparent crystals, generally
having a slight bluish tinge. In 3.2, T. 40, R. 14, I collected some
beautiful specimens of these crystals along a slope about 70 feet below
the summit of the country. It appears to occur here either in thp )
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Second Sandstone or the upper part of the Third Magnesian Lime-
stone. I alsofound fine crystals of it at another place, among loose
chert, belonging to the Third Magnesian Limestone, in 8. 13, T. 38, R.
- 14. A large number of valuable specimens for mineralogical cabinets
might be collected at the localities mentioned above.

Sulphate of Baryta has been used to some extent as a pigment,
ground and mixed in various proportions with White Lead, which it is
supposed to improve for some kinds of painting.



CHAPTER VIII

MORGAN COUNTY.

BY F. B. MEEK.

This county contains a superficial area of about 640 square miles,
and lies immediately west of Miller and Moniteau counties. Its more
elevated portions rise from 400 to 550 feet above the Osage, and from
600 to 700 feet above high water mark at St. Louis. This high country
trends in a nearly east and west direction through the county, a little
south of the middle, and constitutes the divide or water-shed between
the streams flowing northward to the Lamine, and those flowing into
the Osage on the south.

North of this divide, there is a general slope of the surface, so
that the higher country near the northern boundary of the county is
not elevated more than 260 feet, and the lower (in the valley of La-
mine COreek) not more than about 40 feet, above the level of the
Osage. South of the divide, the general slope toward the Osage, fol-
lowing the highest country between the streams, is at near the same
rate; but the descent of the streams on the south side is much more
rapid than that of those on the north.

" The surface of the elevated region near the middle of the county
is beautiful, comparatively level, or undulating prairie land. South of
this, the slopes are at first gentle, near the head branches of the Gra-
vois, but as we descend these, the face of the country becomes more
hilly; and almost everywhere near that, and the other main creeks, as
well as their principal tributaries, and especially near the Osage, it is
very broken and rocky.
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North of the main divide, the high, nearly level prairie land ex-
tends, with a slight descent, for some distance northward between the
streams flowing in that direction; but near most of the larger streams
the surface is more or less broken, and sometimes rocky, but generally
not so much so as on the south side.

SPRINGS.

Almost every part of this county is bountifully supplied with good
water, excepting some portions of the higher districts; and even
there it can generally be obtained by sinking wells. The largest
springs, however, are on the south side of the divide. Some of
these, like those described in Miller county, discharge such enormous
quantities of water as to afford valuable power for driving grist mills
and other machinery. In T. 42, R. 17, I saw a large mill belonging to
Mr. F. L. Ross, driven entirely by the water flowing from one spring.
Another affording water enough to run a good mill was observed near
the Benton county line, some 12 miles north of the Osage.

In T. 41, R. 17, two large grist mills (known as the Gravois Mills,)
and a carding machine, are run by one spring, without using more
than half of the water flowing from it. As near as could be ascer-
tained from measurement of the average breadth and depth of the
aqueduct leading to these mills, and the mean rate at which the water
flows, there can not be less than 2,000 gallons per minute passing
through it; and when it is borne in mind that apparently as much
more water passes off in another direction, some idea may be formed
of the quantity afforded by this spring. I was informed that the
longest drouths produce scarcely any perceptible decrease in the
quantity of water discharged here, but that heavy falls of rain some-
times cause an increased flow, and make the waters turbid, though it
always runs down to its usual quantity and clearness in a few hours
after the rains cease. At the time I visited this spring it was very
clear, and had a temperature of 56°— that of the air being 80°. Nu-
merous other smaller springs of cool, clear water were seen in the
southern part of the county.

I met with no mineral springs of much strength in any part of
Morgan county; though I saw,in Sec.9,T. 43, R. 18, a large spring
slightly impregnated with Sulphur. It boils up in a nearly circular
marshy spot, and affords a considerable quantity of clear water, with
a temperature of 57°. After leaving the county,I also heard of a Sul-

.
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phur spring near Versailles; but not knowing of its existence when
near there, I did not visit it.

STREAMS.

Osage River— the largest stream in this region —does not enter
this county, but forms its southern boundary, excepting near the
middle, where it makes an extensive bend to the south, into Camden
-county. So far, however, as it can be made available for purposes of
navigation,it is conveniently accessible to all the middle and southern
portions of Morgan county. ‘

South of the main divide, the largest stream within this county is
Big Gravois Creek, which heads in T.42, R.18 and 19, and flows south-
eastward to the Osage. Although only about 20 miles in length, it
has a fall, from the head branches of its connection with the Osage, of
about 400 feet, and an average breadth of about 70 yards near the
mouth. It has several large branches, all of which (as well as the
main creek) are clear, rapid streams, furnishing fine- water-power.
Proctor, Little Buffalo and Minna’s Creek are much smaller streams,
flowing southward to the Osage, in the south-west part of the county.
They are all clear streams, haﬁng considerable fall, and probably
afford water enough to be made available to some extent, for water
power. .

Big Buffalo is a larger stream, heading in T. 42, R. 19, and running
south-westward, so as soon to cross the county line into Benton county.
One branch of Little Gravois Creek heads in T. 41, K. 16, and runs
southward and south-westward some four miles, after which it forms a
junction with the other main branch, and flows eastward through a
part of Miller county, to the Osage. Like all the other streams in
this county south of the middle elevated portion, it is a clear, rapid
stream. *

On the north side of the central elevated country, the principal
streams are, Big and Little Richland, Haw and Flat Creeks. All of
these, excepting the last, head in T. 42, R. 18 and 19, and flow north-
ward, so as to unite with FlatCreek in T.45, R. 19, to form the Lamine.
These, as well as nearly all the streams north of the divide, present a
marked contrast with those on the south, being more sluggish and
not near so clear 2s the latter. This is due to the fact that they bave
less fall, and are mainly fed by surface waters, while those on the
south have a rapid descent, and are chiefly supplied by deep-seated
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springs. It is true, in each case the quantity of surface-waters dis-
charged in proportion to the areas drained is the same, but the more
rapid descent on the south causesit to pass sooner away after the
rains cease,leaving the streams clear; while on the north it runs more
slowly, and, when gone, leaves the streams very low, or sometimes
entirely without water; consequently, the streams in the northern
part of the county do not furnish as good water-power as those fur-
ther south.

Flat Creek is much the largest stream in the northern part of the
county, though it only passes through the north-western corner, and
connects with Richland Creek to form the Lamine, near the county
line. A short distance north and east of Versailles, some small head
branches of North Moreau take their rise and flow in a north-easterly
direction, but cross the line into Moniteau county, before becoming
streams of much importance.

TIMBER.

Most of the southern part of this county is woodland, and contains
—especially in the valleys—extensive forests of fine, large timber, of
the best varieties for building purposes. North of Versailles, nearly
one-third of the county is occupied by prairies; but they are so dis-
_ tributed with relation to the intervening woodlands, that an abundant
supply of wood for fuel, and good timber for the construction of houses,
fences, bridges, ete., can always be found at convenient distances.
The growth is the same as in Miller county.

GEOLOGICAL STRUCTURE.

The formations in this county are the same as those already de-
scribed in Miller, with the addition of the First Magnesian Limestone,
and, in the north-west corner of the county, of a small patch of Chou-~
teau Limestone. In other words,almost the whole county is occupied
by the great Magnesian Limestone series belonging to the older Silu-
rian epoch. The same general inclination of the strata toward the
north, or a little east of north, also prevails here; at any rate, from a
point somewhere south of Versailles. Near the west side of the
county, north of Versailles, the dip appears to be west of north. In
the southern part, near the Osage, there is a general dip toward the
south, with local undulations and flexures, causing sudden changes
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from a south-eastern to a south-western dip. These undulations, and
the scarcity of organic remains on these rocks, which are so variable:
in their lithological characters, make it very difficult, sometimes, to.
identify the same formations at different localities.

The formations in this county occur in descending order, as fol--
lows:

QUATERNARY :

No. 1. Alluviam, from 0 to perhaps as much as 40 feet.
CARBONIFEROUS :

No. 2. Coal from a few inches to more than 14 feet.

No. 8. 10 feet Encrinital Limestone.

No. 4. 33 feet lower beds of Chouteau Limestone.
LOWER SILURIAN:

No. 5. 20 feet First Magnesian Limestone.

Wo. 6. 40 feet Saccharoidal Sandstone.

No. 7. 175 feet Second Magnesian Limestone.
No. 8. 40 feet Second Sandstone.

No. 9. 300 feet Third Magnesian Limestone.

No. 10. 30 feet Third Sandstone. .
No. 11. 153 feet Fourth Magnesian Limestone (above the Osage.)

QUATERNARY SYSTEM.

ALLUVIUM.

The alluvial deposits of this county, out of the valleys, consist of
the surface and subsoils, and various yellowish and reddish clays, with
imbedded fragments of flints and other rocks. These clays appear to-
have been chiefly formed by the disintegration of the subjacent strata,.
as no fragments of rocks differing from those of this region were any-
where observed in them ; nor were any beds of water-worn pebbles or-
sand, such as are usually; attributed to Drift agency, met with, and
but a single erratic of any kind was seen in the county, this was a
solitary granite boulder, about 18 inches in diameter, observed in the
valley of Gravois Creek. As it presented no marks of attrition, it was.
most probably transported here by floating ice from some locality far-
north of this, during the Glacial period.

The Alluvium of the valleys is composed of the usual mixed ma-
terials left by the overflow of the streams and washed by the rains.
from the adjacent high lands. As in Miller, the Bluff formation seems.
to be entirely wanting in this county.
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CARBONIFEROUS ROCKS
CoAL MEASURES.

This member of the Carboniferous system only exists here in the
form of very small, isolated local deposits of coal, scattered at inter-
vals over the county.* There may, however, also be at some places
small outliers of clays and shale belonging to the same epoch,as a
local bed of dark bluish shale, 80 feet in thickness, containing much
pyrites, was penetrated in sinking a well in Cooper county, near the
northern line of this county, though no such beds were anywhere ob-
served within its bounds.

EXCRINITAL LIMESTONE.

Like the deposits of coal above mentioned, this Limestone, which
is the only representative of the Lower Carboniferous series found in
this county, occurs here only as outliers of very limited extent, rest-
ing, at least in one instance, on the Upper Devonian, but more fre-
quently directly upon the Lower Silurian rocks.

The first exposure of it seen in this county isin Sec. 2, T. 45, R.
19, where, on a ridge composed of the Second Magnesian Limestone,
at an elevation of about 65 feet above the valley of Flat Creek, large
masses of this rock—some of which would measure asmuch as 50 feet
in length and 10 feet in thickness—were seenlying tilted and dipping
at various angles beneath the soil and loose materials.

At several other localities, in the same township and range, a lit-
‘tle west of south from that last mentioned, outliers of this formation
were observed under similar circumstances, but usually resting on the
older Silurian rocks. Near the same place it was also seen reposing
upon the Chouteau Limestone beds, as represented in the following
section :

No. 1. 350 feet slope, no rocks seen.

No. 2. 6 feet Encrinital Limestone. .

No. 3. 36 feet slope, with oceasional exposures of Chouteau Limestone.
No. 4. 40 feet slope to bottom of Flat Creek valley.

East of these exposures, along near the county line, a few very
small outliers were met with on some of the higher points, and at a

*A more detailed account of these outliers 6f Coal will be given under the‘head of Economical
{xeology in the subsequent pages of this report.
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few distant intervals south-west and south of this, similar masses of
it were observed, even to within a few miles of Versailles.

CHOUTEAU LIMESTONE.

This formation occupies but a very small area in the northern
part of T. 45, R. 19, where it crops out at several places along Flat
Oreek, and has been struck in sinking wells on the higher country
back from the bluffs. None of these exposures show very clearly its:
thickness, but at the point where the above section was taken there-
appears to be as much as 35 feet of it. The beds seen here are chiefly
the lower part of the formation, containing great numbers of a pecu-
liar Cauda- Galli-like Fucoid. The other fossils noted were Lepiena:
depressa, Productus Murchisonianus, Rhynchonella Missouriensts,
and fragments of a large Orthisor Lepiena.

SILURIAN SYSTEM.
FIrsT MAGNESIAN LIMESTONE.

The difficulty of distinguishing this rock from the Second Magne-
sian Limestone is so great that it is often almost impossible to deter-:
mine to which we should refer a given exposure. Being very variable
in their lithological characters, and generally destitute of any organic
remains by which they can be distinguished, we are compelled to de-
cide the question, in most cases, by determining whether the Saccha-
roidal Sandstone exists above or below the horizon of an outcrop
under examination. Now, when it is borne in mind that this Sand-
stone is very variable in thickness, and may in some cases thin out
entirely, while there are sometimes local beds of Sandstone in the
Second Magnesian Limestone, of even greater thickness than the
Saccharoidal Sandstone itself where attenuated, some idea may be
formed of the uncertainty of such a guide in a district where the strata
are more or less undulating.

The only outcrop of this formation examined by me, where it
could be seen reposing directly upon the Saccharoidal Sandstone, is
in T. 45, R. 19, on Richland Creek, at which place the section given
below was taken:

No. 1. 20 feet slope, with occasional outerop of the First Magnesian Limestone, con--
sisting of hard, very fine-grained drab-colored layers.
No. 2. 25 feet Saccharoidal Sandstone, of grayish color, with small particles of flint.
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No.3. 50 feet rugged, bluish gray beds of Second Magnesian Limestone, with more or
less chert.
- No. 4. 15 feet white, rather hard Sandstone, with small fragments of chert; probably
a local bed in the Second Magnesian Limestone.

I also saw some exposures of beds I supposed to belong to this
formation at a few elevated localities south-east of that where the
-above section was taken, both in the same township, and in T. 43, R.
17. It may also occur at some of the high places toward the west side
-of the county, in townships 42, 43 and 44, but I did not recognize it
‘there. I had no opportunity to determine the thickness of this rock,
though I do not think it more than 25 or 30 feet in this county. No
fossils were seen in it.

SACCHAROIDAL SANDSTONE.

Exposures of this Sandstone were seen in almost every township
morth of Versailles, and at a few places south-east of there, in T. 42,
R.16. It generally crops out on or near the more elevated portions
-of the country, and rarely forms continuous exposures of much ex-
tent. Sometimes it thins out quite suddenly to onlya few feet in
thickness, and in other cases swells very abruptly from 10 to 15 feet to
-as much as 50 or 60 feet. This seems to have resulted from inequali-
ties of the surface of the Second Magnesian Limestone upon which it
‘was deposited. A remarkable instance of this kind was observed in
the north-western part of the county near Flat Creek, where this rock
-suddenly swells out from a thickness of only 10 or 12 feet to as much

Fig. .

as 60 feet, as represented by the annexed cut; S being a bed of the
‘Sandstone filling a cavity 240 feet long and about 60 feet in depth, in
the Second Magnesian Limestone M.

At other localities in this part of the county, this rock usually
presents a thickness of from 15 to 25 or 30 feet. Coming southward,
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it is observed at several places, gradually rising with the swell of the
country, and often showing itself in the form of isolated, shapeless
tasses of grayish color, rising from five to ten feet above the soil,
near the summit of the country. At Versailles, near the middle of
the county, it has been struck in wells, and crops out along a branch
Just east of the town, showing a thickness of 20 to 25 feet. About two
miles a little north of east from Versailles, it was observed along a
small stream forming bluffs from 15 to 20 feet in hight, and indicating
an entire thickness here of near 40 feet. At this place it assumes
almost exactly the lithological characters of the Second Sandstone,
being a coarse-grained reddish mass containing large quanties of chert,
in the form of angular fragments, and even appears to pass into a
rugged brecciated mass of chert and Sandstone.

At a few localities south-east of this, in T. 42, R. 16, thin outcrops
of Sandstone, probably belonging to this formation, were seen; and
near the southern part of this township, in Sec. 85, I observed a very
peculiar bed of about 20 feet in thickness, which appears to belong to
it. This bed is composed of extremely fine silico-argillaceous matter,
of alight buff color, with numerous slender parallel stripes of bright
delicate carmine. It is almost licht enough to float in water when
" dry, and can be easily cut with a knife, but is not compact enough to
receive a polish.

Excepting where deposited in depressions, this formation seems
not to attain in this county a thickness of more than about 40 feet,
and its average is probably not more than 15 or 20 feet. I observed
no organic remains of any kind in it.

SECOND MAGNESIAN LIMESTONE.

The Second Magnesian Limestone underlies all the rocks pre-
viously mentioned, and is exposed along the streams at many places
throughout nearly all the northern and middle portions of the county,
extending southward to Versailles, and some distance beyond, espe-
cially on the higher parts of the country.

The upper beds of this formation, here as elsewhere, consist of
light grayish and flesh-colored mixed more or less concretionary lay_
ers, with, at some places, beds of Sandstone and * Cotton rock.” The
middle and lower beds, however, consist of more heavy bedded, harder
and more coarsely-grained strata than I have elsewhere seen in any
part of this formation, being scarcely distinguishable by their litho-
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logical characters from the Third Magnesian Limestone. Indeed,
where outerops of the Second Sandstone are not seen, it sometimes
becomes very difficult to distingunish these two Limestones, especially
in a district where either may have been abruptly elevated or
depressed by undulations of the strata, much above or below the
horizon at which we would otherwise expect to find it.

Good exposures of the middle and upper beds are seen in the
northern part of the county, where Lamine and Flat Creeks have ex-
cavated their valleys near 150 feet down into them; though all of this
thickness is not exposed at any one place. About 120 feet of the
gray, flesh-colored and mixed concretionary beds were seen at the
locality where the section given on page 142 was observed in T. 45, R..
19. At another place, some 41 miles south-east of this, on Richland
Creek, the following section was taken:

No. 1. 25 to 30 feet slope, with loose chert.

No. 2. 10 feet Sandstone.

No. 3. 30 feet ¢ Cotton rock.”’

No. 4. 35 feet light-colored granular harder Magnesian Limestone.

No. 2 of this section is probably the Saccharoidal Sandstone,.
though it may be an intercalated bed of Sandstone ¢n the Second
Magnesian Limestone. South of the above locality the exposures seen
along Haw and Richland Creeks are all hard grayish granular beds,
resembling the Third Magnesian Limestone more than the Second. T
saw no “Cotton rock ? along these streams, nor southward, until in
T. 42, R. 19, where some outerops of it were seen along slopes, per-
haps 100 feet below the highest part of the country near. Similar ex-
posures were also observed at Versailles, and south-east of there in
T. 41 and 42, R. 16.

This formation probably attains a thickness of about 175 feet in.
this county, and appears to be almost entirely destitute of organiec
remains.

SECOND SANDSTONE.

This Sandstone was only recognized toward the southern part of”
the county—generally near the Osage and along the Gravois, and some
of the smaller streams. It was observed on the Osage near the south-
western corner of the county, occupying a position as much as 240
feet above the river, near the summits of the bluffs, where it exhibited.
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a thickness of about 40 feet. It contains much chert here, and the
chert is often more or less oolitic. Similar exposures were seen at
several places back three or four miles north of this.

East of these localities it again occurs at some places on the high
country near the middle of T. 40, R. 17, elevated as much perhaps as
940 feet or more above the Osage. Here there appears to be a dip to
the south-east, but a little north of this the stralaincline to the north,
so that along the Gravois this rock is seen at lower elevations. Again,
near Indian Creek, in T. 41, R. 16, exposures of it showing a thickness
of 15 to 20 feet were observed on elevated bluffs, perhaps 160 feet or
more above that stream. South-east of these outcrops, in T. 40, R. 16-
it occurs on the high country near the Osage, and was also seen on
Little Gravois Creek.

The maximum thickness of thisrock in Morgan county is probably
about 40 feet, but it is apparently at many places less than half that
thickness. It often becomes very cherty,at which places I sometimes
found in the chert a few fossils belonging to the same species of Euom-
phalus and Pleurotomaria occurring in the Third Magnesian Lime-

stone below.
TairD MAGNESIAN LIMESTONE.

The Third Magnesian Limestone is extensively exposed in the
southern part of the county, especially along the Osage and other
principal streams. On the Osage, near the mouth of Gravois Creek,
and for some distance up the latter, it forms bold, picturesque bluffs
and hills, sometimes more than 250 feet in hight. In going westward
from these localities, itis found to rise so that only the upper parts of
the hills are comrposed of it at the mouth of Proctor Creek; and from
near that point it dips suddenly toward the south-west.

A short distance east of the south-west corner of the county, en-
tire bluffs, rising as much as 280 feet above the Osage, are made up of
this rock and the Second Sandstone, as represented by the following
section:

SECOND SANDSTONE :
No. 1. ;10 feet grayish and yellowish Sandstone, with white layers and bands, and
some chert.
TeIRD MAGNESIAN LIMESTONE: :
No. 2. 77 feet heavy bedded, light grayish, granular Magnesian Limestone.
No. 8. 8 feet whitish cherty band.
6.s—10
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No. 4. 40 feet Magnesian Limestone like No. 2.

No. 5. 3 feet band whitish chert.

No. 6. 120 feet hard, bluish-gray, heavy bedded, granular Magnesian Limestone
with little chert.

The exposures already mentioned on the Gravois, and near its
mouth along the Osage, are made up of nearly the same beds compos-
ing the above section, excepting that the Second Sandstone is gen-
erally worn away near the bluffs. At one place, on a small tributary
of Gravois Creek, in T. 41, R. 17, some high exposures were observed
presenting the section given below:

No. 1. 20 feet slope, covered with loose chert.

No. 2. 2feet coarse brecciated mass, composed of fmo'ments of chert imbedded in
Sandstone.

No. 8. 56 feet slope, strewed with large, loose masses of No.2

No. 4. 84 feet hard, heavy bedded, light grayish, granular Ma(rneemn Lxmestone, with
thin Ledsand concretions of chert.

I think No. 2 of this section belongs to the Second Sandstone, and
that portions of the slopes above and below are probably occupied by
the same rock; if so,there must be a considerable dip toward the
north or north-east in this region, since the exposures of the Second
Sandstone seen south of here, near the Osage, are elevated consider-
ably above the top of the foregoing section.

The inclination of the strata, however, appears to be here so much
to the east of north, that the Second Sandstone seems not to pass be-
neath the bed of the Gravois for some distance up; at any rate, all the
exposures along this stream, far up into T. 42, R. 18, present much
. more the characters of the Third and Fourth Magnesian Limestones
thau those of the Second. Thisis also the case with all the outcrops
seen along the north branch of the Gravois, as far up as Ross’ Mill,
and for some distance up Indian Creek.

The lithological characlers of this formation are in all respects
the same in this as in Miller county, and as near as I could determine
it attains here about the same thickness. Although organic remains
are by no means abundant in it, they are occasionally met with; and
at one place, on Little Gravois Creek, I collected from a cherty, are-
naceous bed, I supposed to be intercalated in this rock, (though it may
belong to the Second Sandstone,) quite a number of good specimens.
Amongst these there are two or three species of Euomphalus, allied
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to £ levata, and E. complanata, (Ophileta levata and O. complanata
Vanuxem;) two or three others similar to Z. polygyrata, of Roemer;
one or two smallspecies of Pleurotomaria, aslender annulated Oriho-
ceras, and fragments of Zrilobites, belonging to Dr. Owens’ genus
Lonchocephalus. These are probably all new species, but show close
and unmistakable affinities to forms found in the Calciferous and Pots-
dam Sandstones of New York and Minnesota.

THIRD SANDSTONE.

I only recognized this formation at a few localities in Morgan
~ county; these were immediately on the Osage. First, in ascending
that stream, it was observed near the water’s edge, at a place only
about two miles below the mouth of the Gravois. The section taken
here was as follows :

‘THIRD MAGNESIAN LIMESTONE :
No.1. 50 feet hard, heavy bedded, rough, granular Magnesian Limestone, of
light grayish color. '
No. 2. 10 feet light bluish-drab, fine-grained Magnesian Limestone, in rather thin
layers.
No. 3. 3 feet hard, concretionary, gray Magnesian Limestone.

THIRD SANDSTONE : )
No. 4. 15 feet soft, white Sandstone, with a few very hard seams.

I could not determine the entire thickness of the Sandstone here,
its base being beneath the level of the river, though it probably does
not pass much below the surface of the water, as it is only six feet in
thickness at a locality about 10 miles farther east, in Miller county,
where its base is elevated 27 feet above the Osage. Af the locality
where the above section was taken, all the beds show a dip of 10° to
19° to the west or south-west, in consequence of which the Third Sand-
stone passes entirely beneath the river a short distance above. It must
however, rise again rather rapidly not far west of the Gravois, for after
crossing the high divide belween the bends of the Osage, west of the
mouth of the Gravois, we find it elevated along the bluffs in T. 40, R.
18, as much as 150 feet above the Osage. - After crossing the next bend,
‘however, at a distance of only two to three miles farther west, it is
brought, by a reverse dip, down within 35 feet of the surface of the
river. :

At the latter locality the section presentedis as given below:
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THIRD MaGNESIAN LIMESTONE:

No. 1. 35 feet very cherty bed, in regular strata.

No. 2. 156 feet heavy beds of light gray, granular Magnesian Limestone, alter—
nating with thin beds and layers of chert, the whole becoming very
cherty above.

THIRD SANDSTONE:

No. 3. 50 feet white Sandstone, composed of rounded grains, partly connected
by calcareous matter.

No. 4. 35 feet slope; no rocks exposed above the water's edge.

The dip of the strata must take this Sandstone beneath the level
of the Osage at no great distance above the point where the foregoing
section was taken, as it was not again seen at any of the exposures
further west in this county. Not being all exi)osed at that locality,.
where it attains a greater development, perhaps, than in any other
part of the county, I was unable to determine its greatest thickness
here, though I do not think it much more than 30 feet.

It evidently increases in thickness toward the west, there being
30 feet of it exposed where last seen, while at ancther place about
24 miles farther east, it measures 5 feet less; and at the point where
first seen, below the mouth of Gravois Creek, about 14 miles farther
east, it crops out under circumstances indicating a thickness of not
much over 16 or 18 feet; while as already stated, about 10 miles east.
of there, in Morgan county, it only measures 6 feet. From these facts,
I am inclined to believe that they, as well as the other Sandstones of
the Magnesian Limestone series, may, in some instances, thin out en-
tirely, in which case we would be liable to greatly over-estimate the
thickness of one or the other of the Magnesian Limestones. I met
with no organic remains in this rock.

FOoURTH MAGNESIAN LIMESTONE.

This Limestone appears to differ from the Third, chiefly in being-
almost entirely free from chert. It was only recognized in the south-
west part of the county, in T. 40, R. 18, where, in consequence of a.
rather sudden uplift, it rises, so as to form bluffs as much as 150 feet
in hight above the Osage.

At one of these places, the section exposed is as represented
below:

THIRD MAGNESIAN LIMESTONE:
Neo. 1. 3-foot bed of coarse, rough chert.
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No. 2. 75 feet slope, with occasional exposures of hard, gray, granular Magnesian
Limestone.
No. 8. 30 feet slope, with occasional exposures of rough, cherty Magnesian
Limestone. ’
THIRD SANDSTONE :
No. 4. 25 feet white Sandstone, with some seams near the top, of very hard,
compact Sandstone.
FourTE MAGNESIAN LIMESTONE:
No. 5. 150 feet heavy, massive beds of hard, light-gray, granular Magnesian
Limestone, with scarcely any chert. ‘

. Due north of the above locality, on the upper Gravois, as already
stated, exposures were seen very similar to the Fourth Magnesian
Limestone, at several places; and, as it is possible the axis which has
80 abruptly elevated this rock at the point where the above Section
was taken may continue that far north, these outcrops may belong to
this formation. It probably also rises a little above the Osage, near
the south-east corner of the county, though I did not see it exposed
there. I saw no organic remains in it, either in this or Miller county.

ECONOMICAL GEOLOGY.
SOILS.

In the elevated central and northern portions of this county there
are large areas of beautiful, level or undulating prairie lands, pos-
sessing a soil scarcely inferior in fertility to that of any uplands in the
State. Much of the more elevated forest land of this part of the
county is also of good quality, especially for the growth of wheat,
while in the valleys there is some first-rate bottom land.

The southern part of the county, excepting in the valleys, is gen-
erally too broken and rocky for the plow, but well adapted to stock-
grazing and, probably, to the grape culture. In the valleysand along
the more gentle slopes, there is a fair proportion of good, arable land
in this part of the county.*

COAL.

Beds of this useful and important mineral have been found at
many places in this county, though, like those described in Millzer and
Moniteau counties, they are not continuous deposits, but small, iso-
lated outiiers, occupying depressions in the older Silurian rocks. These

*Specimens of the different varieties of soils and subsoils were collected for analysis.
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deposits generally consist entirely of Coal, (usually Cannel,) without
any of the associated Clays, Shales or Sandstones of the Coal Measures.

The first bed of this kind examined in the county is on Mr. George
Evans’ land, in Sec. 28, T. 44, R. 19. Here, in a valley about 100 feet
below the summit of the higher country on either side, a pit was sunk
in the loose surface materials about three feet, when a bed of rather
impure Cannel Coal was struck, and pe'netrated, I was informed, 8 or 9
feet, without passing through it. On the south side of the pit, the
Coal, 8feet below its surface, terminates abruptly against light-grayish
Magnesian Limeslone, but its extent in other directions was not deter-
mined. It is evident, however, that it must be confined to the vallej’
in which it occurs, as the hills on each side, for 70 or 80 feet above, are
composed of the Second Magnesian Limestone, surmounted by the
Saccharmdal Sandstone. :

The Coal obtained here, although compact when taken out, shows
a tendency to split into thin lamine, after being long exposed; it is
quite light when dry, and burns very freely, leaving a rather large
proportion of white ash.

In Sec. 7, T. 42, R. 18, a little Coal and some dark, shaly matter
. were thrown out of a shallow excavation made on, the slope of a hill,
in searching for lead ore. It is probable a small local deposit of Coal
may exist here, a little above the elevation of this opening. Similar
indications of Coal have also been observed in some pits sunk in a
little valley about 120 feet below the summit of the country, near
Versailles, in Sec. 8, T. 42, R. 17. ,

Inanother small valley, in Sec. 18, T. 42, R. 16, about 100 feet below
the highest part of the neighboring country, a bed of Coal was discov-
ered only overlaid by the loose surface materials. Its thickness was
unknown at the time I visited the locality, though I was informed it
had been penetrated 8 feet. As in the foregoing instances, outcrops
of the Second Magnesian Limestone are here seen along the slopes
above the Coal, so as to show that it can not be of great horizontal
extent, though it may be quite thick.

. This Coal differs from nearly all these local deposits I have seen

in this county, as well as in Miller, in being a common variety instead
of Cannel Coal. It appears to be of good quality for most purposes;
but I was informed that it contains too much pyrites to be suitable for
slacksmiths’ use. The specimens I saw, however, did not appear to
contain an nnusual quantity of that mineral.

-
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T heard of another coal mine in Sec. 25, T. 42, R. 17, but did not
succeed in finding the locality. Some four miles from this, however,
I examined a mine belonging to Mr. 8. L. Ross, in Sec. 35, T. 42, R. 17.
The bed here has been discovered in a small valley, and opened by
sinking a pit through loose surface materials to a depth of about six
feet, when the coal was struck. As in the other instances, the thick-
ness of the bed was not determined; but it was penetrated, I was
informed, fourteen feet without passing through it. The opening
being filled with water and loose earth when I visited the locality, I
had no opportunity to see the coal én sitw, though amongst heaps of
dark carbonaceous matter lying about the opening I found some frag-
ments of it; but as they had been exposed to the weather for several
years, they were not in a condition to convey a very clear idea of its
nature. It does not, however, appear to be Cannel Coal.

I was informed about four thousand bushels of this Coal have
been taken out at different times, and that it has been found {o be of
good quality for blacksmiths’ use. Owing to the thickness of this
bed, there may be enough of it to supply local demands for a long
time to come, but outerops of Magnesian Limestone in the vicinity
show that it must be, as in the other instances, of limited horizontal
extent; for it certainly does not pass under the strata composing the
hills on either side of the valley.

At another locality, half a mile north of the above, a bed of Coal
occurring under exactly similar circumstances has been opened, and
some fifteen wagon-loads taken out; and about three-quarters of a
mile further south-west, I saw a bed of Cannel Coal cropping out of a
slope near sixty feet below the summit of the country. This latter
bed was in an inclined position, having probably slidden down some-
what below its original horizon. I could not determine its thickness,
though only twelve to fifteen inches of it were exposed. From out-
crops seen near here, I think this bed rests either on the Saccharoidal -
Sandstone or the Second Magnesian Limestone, and is of small extent.

Agam, in Sec. 7, T. 41, R. 16, a bed of Coal has been openedin a
Valley near Indian Creek. At the time I visited the locality, the pit
was partly filled with loose materials, so that I could not see the Coal
in place, but fragments of it were mingled with heaps of dark, carbo-

' paceous matter lying about the pit. I was informed it burns freely,
but contains too much sulphur (Sulphuret of Iron) for blacksmiths’

-
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use. It is evidently only overlaid by the superficial clays of the
country, and occupies a depression in the Lower Silurian rocks.

In regard to all these deposits of Coal, I would merely state, as I
have already done in relation to those of Moniteau and Miller coun-
ties, that some of them may be extensive enough to supply the de-
mands of the immediate neighborhoods in which they occur, but I
would caution those interested against the expenditure of capital in
preparations to mine it extensively, or to ship it to dislant markets, as
the quantity will always be found insufficient to justify such outlay.

LEAD.

There is, perhaps, scarcely a township in this county in which
more or less Lead ore has not been found. It usually occurs mingled
with chert and fragments of other rocks, in the loose, superficial de-
posits of the county, where it has doubtless been left by the disinte-
gration of the subjacent Magnesian Limestones, in which it was origi-
nally deposited. It has also, in several instances, been found filling
fissures and cavities in these rocks.

The localities at which loose fragments of Lead ore have been
found in this county are so numerous that it would -be extremely tedi-
ous, and perhaps useless, to refer to them all in detail. I shall, there-
fore, confine myself to the notice of those where it is known to occur
either ¢n situ, or has been found loose in such quantities as to indi-
cate its probable existence in the rocks below.

Beginning in the northern part of the county, the first Lead local-
ity examined is on Mr. F. Lucket’s land, in Sec. 20, T. 44, R. 19. Here,
near Haw Creek, I was informed as much as one hundred pounds of
ore have been collected at a time on the surface. I also saw frag-
ments of it at several places in this vicinity lying loose. The Second
- Magnesian Limestone forms the bluffs here.

In the S. W. quarter Sec. 10, T. 43, R. 18, I saw several old shafts
that had been sunk on Messrs. Wyan, Trigg and Bryant’s land some
"sixteen years previous for Lead ore. Judging from the material

thrown out, they rarely penetrated down to the solid sirata, though
one of them evidently struck gray beds, apparently of the Second
Magnesian Limestone. I met with no person who could give me any
reliable information in regard to the quantity of ore taken out, but I
observed more or less of it remaining amongst the loose rocks, clay,
ete., about several of the openings.
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About five miles, nearly in a south-west direction from the above,
in the N. W. quarter of Sec. 34, T. 44, R. 19, I saw, in a gray granular
rock (probably the Third Magnesian Limestone) forming the bed of a
small tributary of Buffalo Creek, several seams varying in thickness
from that of a knife-blade to three-quarters of an inch, in which Lead
ore occurs. These seams have an east and west bearing, and can be
traced along the bottom of the creek for about one hundred and fifty
yards.

Some sixteen or eighteen years since, quite a number of shallow
shafts were sunk on a declivity in the N. W. quarter of Sec. 23, T. 42,
R. 18, by some German miners, and eight hundred or nine hundred
pounds of Lead ore taken out. None of these excavations appear
to have reached solid rock in place.

Near Versailles, in Sec. 8, T. 42, R.17, Mr. F. L. Ross sunk some six
or eight pits in the valley of a small creek,amongst surface deposits, to
depths varying from 8 to 12 feet, and obtained about 1,200 pounds of
Lead ore. It was generally found in large masses, some of which
weighed - as much as 50 pounds each. The rocks forming the bluffs
here are the Second Magnesian Limestone and the Saccharoidal Sand-
stone.

A short distance from the Gravois Mills, in N. W. quarter Sec. 17,
T. 41, R. 17, in a little valley, numerous masses of Galena have been
found, amongst loose chert. One of these masses shown to me con-
tained about 18 pounds of ore, with imbedded fragments of Magnesian
Limestone and cale-spar. The Third Magnesian Limestone forms the
hills in this vicinity.

At Graveis village, in Sec. 2, T. 40, R. 17, on a ridge about 200 feet
above Gravois Creek, numerous shallow pits and shafts have been
sunk for Lead ore. On the summit of this ridge, which is composed
of the Third Magnesian Limestone, several fissures were seen having
a north-east and south-west bearing, and varying in breadth from a
few inches to two or three feet. Crossing these at various angles,
other similar fissures were also seen. The ore was mostly found in
these openings, mingled with red Clay and broken rocks.

This mine was worked, according to the best information I could
obtain, about 12 months, and some 50,000 pounds of ore obtained. As
usual where mining operations have been suspended for some time, I
found all the shafts and openings here so filled with loose materials
that I had no opportunity to examine them very critically; but from
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all I could see, I thought the indications sufficiently favorable to war-
rant further explorations here.

In the south-east quarter of Sec. 18, T. 41, R. 16, on a declivity
about 75 feet below the summit of the country, near Indian Creek, I
examined a mine in the Third Magnesian Limestone, on Mr. Thomas
V. Jones’land. The ore occurs here in a vein or fissure, filled with
light buff-colored, soft silico-argillaceous matter, fragments of chert,
Sandstone and Lead ore; there are also sometimes thin vertical seams
of Sulphate of Baryta extending parallel to the direction of the vein,
which has a bearing a little east of south. The breadth of the vein
varies from half an inch to 18 inches,and in some places expands so as
to form cavities three or four feet across. I am not sure that it has
all the characteristics of a true vein; but it certainly resembles one
very much, and has been traced across the hills for nearly half a mile
south of the opening.

In 1843, Mr. Jones sunk a shaft here to a depth of 67 feet, and
raised, as near as I could ascertain, about 5,000 pounds of ore. I also
saw, at several places near here, shallow surface openings, from which
I was informed considerable quantities of loose Lead ore,in large
masses, were taken.

Another mine was opened by Messrs. Bunker & Irvin, some time
back, at a locality in Sec. 4, about three miles north-east of Mr.Jones’.
Several shallow pits were sunk here from 3 or 4 to about 16 feet, most
of the way in “Cotton rock” of the Second Magnesian Limestone.
The strata here are very much fractured, and at one place there is a
fissure varying from 6 to 15 inches in breadth, filled with fragments of
broken rocks and Lead ore.

I noticed amongst the broken rocks thrown out here, masses with
striated and polished surfaces, showing they had formed the walls of
fissures and seams, where there had been sufficient movements of the
strata to produce more orless friction. No spars of any kind were
seen at this mine. I could notascertain from any reliable source the
quantity of ore raised here. :

Again, in Sec. 27, T. 42, R. 16, Messrs. Tole & Sketton have opened
a Lead mine on a small tributary of Indian Creek. Here, in a valley
perhaps 150 feet or more below the elevation of the high prairie coun-
try on the north, they sunk some six or eight shallow pits at different.
places, in a space extending about 300 yards up and down the valley.
Although these openings had been made only three months previous,,
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_they were all filled with water at the time I visited the locality. The
rock thrown out is mixed gray, granular concretionary Magnesian
Limestone, with dark oolitic chert. Immediately associated with the
Lead ore, I saw much of this dark oolitic chert, and gray, sandy rock,
with calc-spar —the latter being in large fine crystals. These mate-
rials, together with the Lead ore, which is in large crystals, are rather
confusedly mingled. v

At one place, near the base of the hill, the rock has been blasted:
away so that I could see the ore 4n sitw. It consists of numerous
seams, from half to three-quarters of an inch in thickness, which
ramify through the bed in every direction, horizontally as well as ver-
tically. It also occurs in detached cubes, one to two inches in diame-
ter, disseminated through the rock.

Immediately overlying this dark bed of mixed materials contain-
ing the Lead ore, there is a light flesh-colored concretionary bed, ap-
parently entirely destitute of ore. From the top of this low exposure
back to the summit of the highest surrounding country, the slope is so
gentle that no rocks are seen in place anywhere near. The rockin
which the ore occurs, however, I think, holds a position near the base
of the Second Magnesian Limestone.

I did not learn what quantity of ore has been found here, but I
gaw, as near as I could estimate, about 1,500 pounds of it lying near
the openings. At another place, about half a mile east of this, some
pits were sunk amongst loose rocks, etc., in the bed of a branch, and
some 40,000 pounds of ore taken out.

IRON ORE.

I only met with Iron ore in notable quantities at one localityin this:
county. This was in the north-west quarter of the south-west quarter
Sec. 27, T. 41, R. 17, where large bodies of the “pipe-stem ” variety of
brown Hematite were seen along a slope about 100 feet above the
Gravois. These masses, some of which would measure 8 or 10 feet in
diameter, appear—at least many of them— to be ¢n s¢tu, the columrs.
being in a vertical position. I could not determine its extent, the
larger bodies of it extending beneath the loose surface materials.
Considerable quantities of heavy spar were associated with it. Ithink
it occurs in the Third Magnesian Limestone.
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HEAVY SPAR.

In addition to the localities already mentioned, where this mineral
was seen associated with Lead and Iron ore, it occurs in Sec. 24, T. 41,
R. 17, and Sec. 18, T. 41, R. 16, in the form of fine, large, transparent
crystals. At the first of these places it appears quite abundant, large
quantities of it having been thrown out in making a shallow excava.
tion in search of Lead ore. Almost any amount of beautiful cabinet
spedimens might be obtained here.

BUILDING MATERTIALS.

Nearly every part of this county has an abundant supply of good
building stones and rock for the construction of roads, conveniently
accessible. In the northern portions of the county the best material
for the production of quick-lime can be obtained from beds and out-
liers of the Chouteau and Encrinital Limestones already mentioned.
Where these are not at hand, in this and other parts of the county,
certain beds in the various Magnesian Limestones, although rather
more difficult to burn, can generally be found pure enough to make
good lime. v

Sand of good quality can generally be obtained near outcrops of
the different Sandstones at several localities in most of the township.
Good Clays for the manufacture of bricks also occur, especially in the
central and northern portions of the county.



CHAPTER IX.

SALINE COUNTY

BY F. B. MEEK.

This county occupies a great bend of the Missouri River, a little
north-wegt of the middle of the State, and is bounded on the south-
east by Cooper county ; on the east, north-east, north and north-west,.
by the Missouri River, and on the west and south by Lafayette and
Pettis counties. It contains an area of near 740 square miles, no parf.
of which appears to rise more than about 240feet above the Missouri,
and its average elevation is perhaps not more than from 100 to 130
feet above that stream. The most elevated positions are on the divide
between the Salt Fork and the Blackwater.

Immediately north of the Salt Fork, in township 51, ranges 22 and
23, the surface of the country is from 80 to 100 feet lower than on the
south side, and forms a Leautiful plateau, elevated from 70 to 90 feet
above the Missouri, and known as the “Petit Osage Plains” North
of this plateau, in townships 51 and 52, ranges 22 and 23, there are
along the Missouri immense alluvial flats or “bottoms,” as they are
usually termed, varying from one to four miles in breadth. Similar
flats also occur at intervals along the river around most of the north-~
ern and eastern borders of the county.

The face of the country in Saline county may be described in gen-
eral terms as level or undulating, there being but a very small portion
of broken land, which is nearly all situated immediately along the
bluffs of the Missouri and the Blackwater. Although the scenery is
nowhere diversified by rugged hills or extensive escarpments of rock,
it is pleasing and often highly picturesque. From some of the more
elevated points, as at Mr. Bruce’s residence, a short distance north-
west of the middle of the county, the eye wanders in every direction
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over an immense expanse of beautiful prairie country, with numerous
farms and neat farm-houses, interspersed with groves and belts of
timber.

STREAMS.

As already stated, the Missouri River sweeps around nearly the
whole of the northern and eastern borders of the county, affording
great facililies for shipping to distant markets the products of the
country. A farmer located, for instance, at the center of the
county, can reach the riverin an eastward, northward, north-westward
or any intermediate direction, in from 10 to 17 miles, while a large
proportion of the most productive lands lie almost immediately along
the river, or only a few miles back.

The largest stream passing through any part of this county is the
Blackwater; or the ‘“Black Fork of the Lamine” as it is sometimes
called. It enters the county near the south-west corner, and mean-
ders in a direction a little north of east, through the southern town-
ships, passing out into Cooper county on the east,in T. 49, R. 19.
Although quite a rivulet, measuring near its junction with-the Salt
Fork about 120 feet across, it is at many places too shallow for navi-
gation, and has generally rather too little fall to furnish very reliable
water power, though there must be some good mill sites on it.

DavisCreek, one of the largest tributaries of the Blackwater, enters
this county from Lafayette, in T. 49, R. 23, and soon forms a junction
with the latter stream near the south-west corner of the county, re-
ceiving in its course some of the smaller branches.

Farther east, in T.49, R. 21, the Blackwater receives asmall branch
known by the name of « Ferris Creek,” coming from the north and
northwest. Its most important tributary, however, flowing through
any considerable portion of this county,is the Salt Fork, which comes
in from Lafayette,in T. 50, R. 23, and flows in an easterly and south-
easterly direction, through near the middle of the county, forming a
junction with the Blackwater near where the latter passes out into
Cooper county. Itis a sluggish stream, but dischargas a considerable
quantity of water, and may have fall enough at some places below
Marshall to furnish water power.

It is a little remarkable that this stream approaches so near the
Missouri leley at the Grand Pass, in the north-western part of the
county, that it could be turned into it, if desirable, by a canal not
more than about 35 feet deep and 150 to 200 yards long, and yet after-
ward turns and flows across the interior, where the country must rise
at some places as much as 140 feet above its valley on each side.
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At the narrow point mentioned above, there is a low place where
water appears to have flowed across at some time, either from the Salt
Fork into the Missouri Valley, or from the Missouri into the Salt Fork.
As it seems scarcely possible so small a stream as the latter could
ever have been swollen to such an extent as to flow through this gap,
I am inclined to the opinion that at some extraordinary freshet the
Missouri broke over this barrier, and some of its water found an out-
let down through the valley of the Salt Fork into the Blackwater, and
thence out throagh the Lamine below into its own valley again.

I was informed that during the great flood of 1844 the Missouri ,
only rose to within about 25 feet of the lowest part of this gap; con-
sequently, if it ever did break over here, it must have been when at
a much greater hight than it is now subject to attain, or perhaps ever
will do again, as it has probably deepened its channel some, and may
have acquired an increased velocity of current in consequence of a
gradual rise of the country, even within a few hundred years past.

There are quite a number of little streams flowing into the Mis-
souri from the townships bordering upon it, and others falling into the
Salt Fork on both sides, but as they are all small branches, it is per-
haps unnecessary to notice them here.

TIMBER.

Although timber is not very abundant in Saline county, there is
enough to supply the present wants of the country. Itis true, the
consumption of fuel, and of timber in the construction of houses,
fences, bridges, etc., is on the increase, but not near so rapidly as the
increase in the growth of the timber itself. Where the fires are kept
.out, it is astonishing to see how soon trees spring up on these prairies.
Beautiful young forests were observed in various parts of the country,
.consisting of trees from 8 to 10 inches in diameter, where, it is said,
10 to 15 years previous not a single bush was to be seen.

When the Coal mines of this county are systematically worked,
the inhabitants of the county can, at most places, if they wish to do
50, dispense entirely with the use of wood for fuel; while hedges
are being so rapidly introduced that a large proportion of the better
farms will soon be thus inclosed.

The growth in this county is: Cottonwood, Oak, Black and White
Walnut, American and Red Elm, Maple, Linn, Hackberry; Hickory,
Birch, Bu!;tonwood or Sycamore, Buckeye, Ash, Coffee Bean, Willow.
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GEOLOGICAL STRUCTURE.

Aside from the Quaternary dzposits, the rocks of this county all
belong to three of the great systems or primary groups of the Paleo-
zoic series, viz.: the Carboniferous, the Devonian and the Silurian.
Of these, however, we have comparatively meager representations.
The Carboniferous is the most extensively developed, the Devonian
next, though consisting apparently of but two of the principal subdi-
visions, neither of which is complete; while of the Silurian, only two
rocks occur, one of which belongs near the base of that system, and
the other considerably below the middle; both were seen at but one
and the same place.

These rocks have nowhere suffered much disturbance in this
county, and generally appear to the éye to be nearly horizontal. At
one locality, however, some six miles north of Arrow Rock, on the
Missouri, there has been a local uplift, which has brought the Sac-
charoidal Sandstone and the Trenton Limestone, which are there
overlaid by the Devonian and Lower Carboniferous beds, above the
sarface of the river; though at Arrow Rock below, and at Cambridge,
about the same distance above, the Lower Carboniferous is again seen
down at the water’s edge, indicating a distinct north and south dip.
from this place.

In the south-eastern part of the county there is a rather gentle
east or south-east dip, which continues nearly to the middle of the
county, whence there seems to be a slight inelination of the strata to
the westward. In the north-eastern part of the county there is a
moderate dip toward the north-east.

The following is a general section,in descending order, of the
rocks of this county:

QUATERNARY :

No. 1. 10 to 15 feet Alluvium of Missouri valley (above the Missouri at ordinary

stages.)

No. 2. 90 feet Bluff or Loess deposit.

No. 3. 60 feet Drift.
CARBONIFEROUS:
No. 4. 200 feet Coal Measures.
No. 5. 40 feet Ferruginous Sandstone.
No. 6. 36 feet Archimedes Limestone.
No. 7. 100 feet Encrinital Limestone.
No. 8. 90 feet Choutean Limestone.
DEVONIAN:
No. 9. 18 feet Cooper Marble*
No. 10. 45 feet Semi-crystalline Limestone.

*XNo fossils have been found in this rock, and its exact relative position is doubtiul.
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LowrR SILURIAN:
No. 11. 25 feet Trenton Limestone.
No. 12. 15 feet Saccharoidal Sandstone (above the Missouri.)

QUATERNARY DEPOSITS.

ALLUVIUM OF THE MIssOUrr FLATS.

The extensive alluvial bottoms along the Missouri, in this county,
are usually elevated from about 10 to 15 feet above that stream at its
ordinary stages. They vary from half a mile to three or four miles in
breadth, and are all, I believe, subject to occasional inundation.
These bottoms generally appear to the eye almost perfectly level, but
where wide they are usually a little lower back near the bluffs than
immediately along the banks of the river, and, of course, correspond
to the general descent of the same.

I saw no good sections of this deposit anywhere in this county,
but it is doubtless composed of the usual fine clays and arenaceous
materials, characterizing it at other places along the river.

Brurr or Lorss Derosrr.

This formation occurs almost everywhere along the bluffs of the
Missouri in this county, and extends back over much of the adjacent
country north and east of the Salt Fork. I am not sure it exists on
the highest country south-west of the Salt Fork; at any rate, if it does
occur there, it is not easily distinguishable from the Drift.

The bluffs bounding the Missouri valley in T. 52, R. 22, located
some distance back from the river, are chiefly composed of this for-
mation, with probable nuclei of Encrinital and Archimedes Lime-
stones. At this place, owing to the abruptness of the slope, and the
loose, incoherent nature of the deposit, these bluffs have been worn
into numerous sharp ridges and conical elevations, which are known
as the “ Pinnacle Hills.” These hills rise about one hundred to one
hundred and fifty feet above the alluvial bottoms at their base, their
tops being but little below the summit of the higher country back.
At this place this deposit consists, as usual, of very fine light-yellow-
ish argillaceous and arenaceous materials.

The same line of bluffs continues, with a gradual descent, in a
south-west direction for eight or ten miles, forming the boundary of
the great alluvial bottoms north of the Petit Osage Plains. They are

a.s—11
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not here, however, worn into the peculiar forms characterizing the
“ Pinnacle Hills.”

Although the deposit generally occurs at higher elevations than
the alluvium of the Missouri valley, it is known to be older than that
formation, as it has been found to pass under it where they come in
contact at the base of the bluffs. It is not easy to determine the
greatest thickness of a formation like this, but it is probably as much
as ninety feet at some places in this county.

DRrrrT.

The Drift formation is rather generally distributed in this county.
It exists at many places beneath the Loess in the townships near the
river, and where the Loess does not ocour, it seems to be the first
material struck beneath the surface and subsoils. It consists of beds
of arenaceous clays, with more or less water-worn pebbles, and some-
times a few boulders. At many places, there are also, near the upper
part, deposits of whitish pipe-clay. These beds are seen along many
of the streams, and are struck at various places in sinking wells.

The following is a section of the beds penetrated in a Well sunk
on the high country, in Sec. 31, T. 52, R. 20:

No. 1. 14 feet, beneath soil, Loess, consisting of fine yellowish loam.
DRriIFT:

No. 2. 20 feet white pipe-clay.

No. 3. 23 feet loose yellowish sand and clay, with a few pebbles.

The same beds were penetrated in a well sunk at another place
about six miles south-west of the above, on Mr. Thos. Harvey’s farm.
They are also exposed in the bluffs along the Salt Fork, near Mr. Har-
vey’s place. At Mr. H. H. McDowell’s residence, about four miles
further west, in the Petit Ozage Plains, a well was sunk through—

No. 1. 3 or4 feet soil and subsoil.

No. 2. 16 feet light yellowish fine loam (Loess) varying someshat in the quantity of
arenaceous material.

No. 3. 11 feet very fine-grained, yellowish blue sandy loam.

The lowest bed here is very peculiar, and appears at this place
more like the Loess than like Drift; but as it has been seen at other
places with pebbles and small boulders imbedded, it must belong to
the Drift. About one mile and a-half north of Mr. McDowell’s,
another well was sunk on the same Plains to a depth of thirty-three
feet, all the way, after passing through the soil and subsoil, in the
Loess, without striking the bed No. 8 of the foregoing section.
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South of the Salt Fork, on the higher country, excepting near
that stream, the Drift seems to consist mainly of light-colored and
whitish tough clays, with scarcely any of the lower arenaceous peb-
bly bed. This lower bed, however, is exposed in the bluffs of Salt
Fork at numerous places, for some distance below Marshall. Near
that place it was seen reposing upon Archimedes Limestone, as repre-
sented in the section given below:

No. 1. 20 feet slope, with much white clay.
No. 2. 80 feet yellowish sand, with more or less clay, and a few pebbles.
No. 8. 3 feet Archimedes Limestone (seen above creek.)

Boulders are not abundant in this county, though they were
observed at a few places. One of dark Greenstone, three feet in
diameter, was seen at the base of the bluff where the last section was
taken. Others, composed of graritic rocks, were observed along a
little stream near Arrow Rock. Boulders of Granite and dark Horn-
blende rock also occur on some of the streams in T.51, Ranges 20 and
21. They all appear to have been deposited in the lower part of Drift,
instead of being scattered over the surface, as is often the case.

CARBONIFEROUS ROCKS.
Coar MEASURES.

The Coal Measures occupy something less than one-third of the
entire area of Saline county. It may, however, be proper to remark
here, for the information of persons who are not familiar with the prin-
ciplesupon which geological maps are colored, that it isnot pretended
Qoal can be found everywhere within those portions of the county col-
ored as Coal Measures, but simply that the districts so colored are
occupied by rocks belonging to the Coal series.

Tt is also possible that the Coal bearing rocks on the north-east
side of the Salt Fork, instead of chiefly occupying one continuous,
irregular area, as represented on the map, may be broken up into a
number of small, isolated patches. Where the Coal Measures are as
thin as they are here, and for the most part buried beneath heavy de-
posits of Drift and Loess, it is not possible always to define their
boundaries with a great degree of minuteness.

It is likewise very difficult, for the same reason, to work out the
details of their structure here, and indeed throughout the whole county,
as sections showing more than afew feet in thicknessat one place are
rarely met with. This difficulty is greatly increased by the inequali-
ties of the surface upon which these beds were deposited, and more
particularly by the many irregularities amongst the strata of which
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the series is composed. These irregularities are such, that it is an
exceedingly rare thing to find two sections taken at localities a few
miles apart agreeing in their details. Sometimes there are such great
differences that it seems scarcely possible to account for the chan gein
any other way than by supposing that after the depasition of portions
of the series, there must have occurred oscillations and changes by
which they were exposed to denuding agencies, and often wholly, or
in part, swept away previous to the deposition of the succeeding beds.

The heaviest deposits of the Coal Measure rocks on the south-east
side of the Salt Fork, occur in T. 51, R. 19 and 20. Here, toward the
head of 2 little stream known by the name of Fish Creek, several
mines have been opened. These mines are all in the same bed, which
is first seen in ascending the little valley in Sec. 16, T. 51, R. 19, where
it was observed cropping out of a bluff, as represented in the follow-
ing cut:
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Unfortunately, no exposures were seen here giving any clue to
the nature of the beds occupying the space between the Archimedes
Limesione at the base of this section, and the two feet of Clay imme-
diately below the Coal.
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About two miles higher up the same stream, on Mr. H. S. Mills’
land, this bed of coal again shows itself, but owing to the rise in the
bottom of the valley, and perhaps in part to a local inclination of the
strata toward the west, it is here seen near the base of the bluff, but
sarmounted by the same Sandstone. A short distance above this it
passes beneath the bottom of the valley, and at several places about
half a mile above, on Mr. Sappington’s land, it has been opened by
sinking pits through the loose materials in the valley, as represented
by the following cut:

This bed has also been opened at sev-
eral other places in this neighborhood,
amongst which may be mentioned Messrs.
Durret & Scott’s mine, in Sec. 21, Mrs.
Dennis’ mine, in Sec. 27, and Mrs. Trigg’s,
in Sec. 83, of the same Township and
Range.

At another locality some four miles a
little north of west from Mr. Sappington’s
mine, a bed of Coal has been opened at
several places in the valley of Rock Creek,
near the middle of T. 51, R. 20. One of
these mines, on Mr. Woodward’s land, is {'§
located in the valley, about 70 feet below
the summit of the surrounding country; Mg
and has been opened by sinking a pit first
through loose surface materials 10 feet, §
then 3 feet through bluish laminated fire-
clay, when a bed of Coal was struck, and
found to be 14 inches in thickness. Less
than amile below this, on the same stream,
apparently the same bed of Coal was found
overlaid by 2} feet of blue fire-clay ; at
this place, however, the Coal is 18 inches
in thickness. A short distance farther
down the branch, Encrinital Limestone
was seen cropping out at the base of the
bluffs; while on the higher country, less §
than half a mile north of the Coal mine 3
last mentioned, and about 80 feet above #° Somddene 25 )
its elevation, a micaceous Sandstone was struck in a well, at a depth
of 38 feet.

The occurrence of this Sandstone above, and the Encrinital Lime-
stone so near below this bed of Coal, would seem to indicate that it
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holds a positioﬁ below the Fish Creek bed ; still it may occupy a higher
geological position, and be nearer the Lower Carboniferous rocks here,
in consequence of the absence at this place of some of the interme-
diate beds.

About two miles farther north, in Sec. 4 of the same Township
and Range, Coal has been found on Mr. Thos. C. Duggins’ land, near
a small stream. There are said to be two 18-inch beds of Coal here,
though I only saw one of them. The beds of Clay, etc., associated
with this Coal are not very well exposed, but as near as could be de-
termined, a section of the rocks here would be in descending order, as.
given below:

No. 1. Very gentie slope, 50 to 60 feet.

No. 2. Sandstone ; thickness unknown, but showing 4 feet.
No. 3. Coal, said to be 13 fect.

No. 4. Clay, 2 feet.

No. 5. Hard, compact, gray Limestone, 1 (?) foot.

No. 8. Yellow and bluish fire-clay, 12 feet. -

No. 7. Coal, 1} feet.

The lower bed of No. 7 of this section appears to be the same
as that opened at the Rock Creek mines.

In section 18, T. 52, R. 20, near the head of the west branch of
Edmonson Creek, Mr. P. D. Bookér opened a bed of Coal at a point 50
feet below the highest surrounding country. The Section here ob-
served was:

No.
No.
Xo.
Xo.
~ No.

About 50 feet long, gentle slope.
4 to 5 feet red Clay.

6 inches Sandstone.

§ feet blue Fire-clay.

14 to 20 inches Coal.

o s to B

This Coal is probably the same bed opened at Mr. Duggins’ thine,,
though we can not determine very satisfactorily the relations of beds
seen at different places in this way, where no better Sections can be
obtained for comparison.

Near a mile west of Mr. Booker’s mine, and at about the same
elevation, Mr. Thomas Garnett opened the same bed ; and at an inter-
mediate, but apparently a lower, position than either of these mines,
a bed of micaceous Sandstone was struck, and penetrated 4 or 5 feet,,
in searching for Coal.

At several places near Miami, in Secs. 4 and 9, T. 52, R. 21, a bed
of Coal has been opened along a slope, some 60 feet below the higher
country back. This bed is said to be from 18 to 36 inches thick; but.
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it was not visible at the time I examined the mine, in consequence of
the falling in of the loose materials about the pits.
The following is a section of the beds seen here:

No. 1. 60 feet slope, very gentle.

No. 2. 12 feet yellowish laminated Fire-clay.

No. 3. 5 inches to 1-foot layer of concretionary hydraulic Limestone.
No. 4. 4 inches black Slate.

No. 5. Coal, (said to be) from 18 inches to 3 feet.

This is probably the same bed seen in Sec. 28, T. 52, R. 19, on Dr.
George Penn’s land. At this place, it is said to be 26 inches in thick-
ness, (only the upper part of the bed could be seen when it was ex-
amined,) and is known to be overlaid by a dark, sandy shale, of which
a thickness of about 13 inches was seen. Numerous exposures of
Lower Carboniferous rocks near this latter Coal mine show that it must
belong to an isolated outlier, while the proximity of these Lower Car-
boniferous beds to the Coal, both here and near Miami, would seem
to indicate a low position in the series for this bed, though, as already
remarked in regard to other beds, this may be in consequence of the
absence of some of the strata.

Nearly all the Coal found in the south-eastern part of the county
also holds similar relations to outcrops of Lower Carboniferous rocks.
One of these beds, opened at Mr. Marmaduke’s mine, in Sec. 8, T. 49,
R. 19, is 8 feet in thickness, and associated with bituminous shale, ete.,
as represented in the following Section:
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Near this, on Flat Creek, exposures of Archimedes Limestone are
seen at several places not far below the elevation of the base of this
Section.

In the valley of Flat Creek, from a half to three-quarters of a mile
east of this mine, a fine bed of Cannel Coal has been opened on land
belonging to a gentleman by the name of Jackson. This bed is only
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covered by loose alluvium, while Archimedes Limestone is seen
cropping out of the bluffs above its elevation, 2 little further down
the creek.

This mine has been opened by sinking a pit 8 or 10 feet through
the loose alluvium, when the Coal was struck and penetrated, it is
said, 12 to 13 feet without passing through it. From zll the facts as-
certained in regard to this deposit of Coal, it evidently must be one
of those anomalous beds such as have been described in Miller and
Morxgan counties. Instead of being interstratified with the Clays,
shales, etc., of the regular Coal series, it occupies a depression in the
Lower Carboniferous rocks, and is only overlaid, as already stated, by
the superficial deposits of the country.

Itis a very difficult question to determine to what part of the Coal
Measures these abnormal deposits belong. The fact that they have
always, so far as my observations go, been found occupying depres-
sions directly in the Lower Carboniferous or older rocks, would seem
to indicate that they belong at the base of the Coal series of this
region ; but as they appear never to be overlaid by any other mem-
bers of the Coal DMeasures, there would seem to be quite as good
reasons for supposing they were formed after the deposition, and even
after the extensive denudation, of such other portions of the Coal
Measures, at least, as exist in this part of the country. That they have
been deposited, as might be supposed, where we now find them by
streams, in wearing their valleys through the Coal Measures, since
the commencement of the Quaternary epoch, is rendered extremely
improbable, by their fine, compact structure and homogeneous com-
position.

The striking similarity of these beds, wherever they are found,
Ppoints unmistakably to a unity of origin. Whether observed reposing
on Lower Carboniferous or Devonian rocks, near the margins of regular
Coal fields, or upon Lower Silurian strata, far removed from other Car-
boniferous rocks, they usually consist of massive beds of Oannel Coal
of limited horizontal extent, but often of great thickness.

The Coal mine opened on the estate of the late Gen.T. A. Smith,
in See. —, T 50, R. 20, is of this kind. The bed here has been found
to be 12 feet in thickness, at the north side of the opening, and thinner
at the south. Like Mr. Jackson’s bed, it reposes upon Archimedes
Limestone.

The Section here is as follows, in descending order:

No. 1. 2 feet soil.

No. 10 feet Loess.

No. 235 feet Drift.

No. Coal—penetrated as much as 12 feet.

No. 5. Archimedes Limestone (seen in bed of creek near.)

A -
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This and Mr. Jackson’s Coal are the only deposits of this kind seen
in this county, thongh there may be others not yet discovered.

The Coal Measures occupying the larger area of country between
the Salt Fork and the Blackwater, consist, in part at least, of the same
deposits as those already described; but it is very difficult to draw
parallels between the subordinate beds here and on the other side of
Salt Fork. We have evidently, however, some higher beds here, and
altogether a greater thickness of these rocks on the higher parts of
the country, especially toward the western part of the county, than
occur between the Salt Fork and the Missouri.

At several places on tlfe west branches of Ferris Creek, in T. 49,
R. 22, a Coal bed varying from 18 to 20 inches in thickness has been
opened and worked to some extent. At one of these mines, belong-
ing to Mr. Nathaniel Walker, the Coal is overlaid by black Slate, Clay,
etc., as represented in the section given below:

No. 1, 1 foot black bituminous Slate, (exposed.)
No. 2. 3 feet yellowish shale.

No. 3. 23 to 3 feet blue Clay.

No. 4. 18 to 20 inches Coal.

In following down the little valleys from all the places where this
bed has been discovered, stratum of micaceous Sandstone is always
seen at a rather lower position. This Sandstone was observed at sev-
eral localities about one mile east-of Mr. Walker’s mine, and at one
place a little farther down the creek, it was seen, exposing a thickness
of 85 feet. It looks very much like the Sandstone overlying Mr. Sap-
pington’s Coal, on Fish Creek; if it is the same bed, the Coal here on
the head branches of Ferris Creek must hold a higher position than
the Fish Creek bed. There does not here, however, seem to be the
game amount of space between its base and outcrops of lower Car-
boniferous rocks seen a little farther down the 01eek, that was ob-
served below the Fish Creek Coal.

The same bed seen at Mr. Walker’s mine has been opened at sev-
eral other places, in the same township and range, farther west. At
one of these mines, belonging to Mr. J. D. Bailey, in Sec. 4, the fol-
lowing beds were observed over the Coal:

No. 1. 3 feet yellow Clay, (exposed.)

No. 2. 8inches hydraulic Limestone.

No. 3. 6 inches Clay.

No. 4. 6 to 8 inches hydraulic Limestone.

No. 5. 3 feet black Slate with concretions, Iron pyrites.
No. 6. 2 feet hard blue Clay.

No. 7. 18inches to 2 feet Coal.
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Farther west, in T. 49, R. 23, Coal has been found at many places
apparently holding the same position; but as the bed is generally
thinner, and the associated strata do not present exactly the same
section, it may hold a higher, or little lower position. The section
observed at one of these mines owned by Mr. W. Johnson,in Sec. 8 is
as given below :

No. 1. 18 inches hydraulic Limestone, containing Fusulina, and a small smooth Spiri-
fer like S. lineatus.

No. 2. 1 foot bright yellow Clay.

No. 3. 3feet black bituminous Slate, containing small Discina, and passing upward
into gray Clay. >

No. 4. 1 foot Coal.

Below the elevation of this and the other mines opened in this
vieinity, outerops of apparently the same micaceous Sandstone seen
below the mines on the branches of Ferris Creek, are seen at numerous
places.

About two miles north-east of Mr. Johnson’s mine, and apparently
30 to 40 feet above its elevation, Mr. Thomas Hunter opened a bed of
Coal in a small valley. The section here is very similar to that at Mr.
Johnson’s, being in the descending order—

No.1. 16 inches hard gray hydraulic Limestone, containing Productus equicostatus,
Chonetes mesoloba, small Spirifer, like 8. lineatus, with great numbers of
Fusulina.

No. 2. 3 feet black Slate shading upward into lighter colored do., and containing be~
low many concretions Iron pyrites.

No- 3. 1 foot to 14 inches Coal.

One mile nearly north of this mine, and perhaps 70 feet above it,
a well was sunk on nearly the highest part of the country, which pen-
etrated higher beds of the Coal series than are included in any of the
preceding sections. The section observed in this well is as follows,
descending :

DrrFT:
No. 1. 3 feet soil and subsoil.
No.2. 14 feet very tough, yellowish Clay.
No. 3. 3 feet white Clay.
Coar MEASURES:
No. 4. 2feet very hard gray and bluish-gray Limestone, containing Productus
@wquicostatus, with great numbers of Fusulina.
No. 5. 2 feet dark shelly Limestone.
No. 6. 21 feet gray shaly fire Clay.
No. 7. 2 feet dark shaly Limestone.
No. 8. 2 feet black Slate.
No. 9. Shaly bed, like No. 6.
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In Sec. 80, T. 50, R. 23, on one of the head branches of Elm Creek,.
Mr. J. C. Clake opened a Coal bed, 18 to 20 inches in thickness, which
is overlaid by almost exactly the same beds seen at Mr. Johnson’s
mine, three or four miles farther south ; but it appears, like Mr. Hun-
ter’s mine, to be more elevated than Mr. Johnson’s, and may possibly
belong higher in the series.

Thin beds of Fusulina Limestone continue to be seen along the
slopes east of Klm Branch, nearly all the way down, and are struck in
wells at several places on the high country between Elm and Pass
Branches. About one mile above the mouth of Elm Branch, in Sec.
32, T. 51, R. 23, several of these beds are seen along the slopes alter-
nating with other beds, as seen in the Section given below:

No. 1. 25 feet slope, with loose pieces Fusuline Limestone, indicating a thin bed of
that rock 10 to 15 feet above the base.

No. 2. 1% feet hard light-colored Hydraulic Limestone, with masses of Chetetes, and:
a few Fusulina.

32 feet slope ; no rocks seen in place.

13} feet hard yellowish Limestone, with Fusulina.

2 feet black slate. '

1} feet black bituminous Limestone, with Productus, Chonetes, ete.

7 inches Coal.

6 feet whitish fire-clay.

1} feet hard yellowish Limestone, with Productus, Spirifer cameratus, Chonetes:
mesoloba, Fusulina, ete.

No. 10. Black shale; a few inches seen.

No. 11. 57 feet slope, with loose pieces micaceous Sandstone about 30 feet above base..
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From the number of loose pieces of micaceous Sandstone seen
along the slope No. 11, of the above section, I am inclined to think.
there is a bed of this Sandstone occupying perhaps all the lower half
of this slope. This is probably the same Sandstone so often seen along
the streams just below Johnson’s and the other mines in T. 49, R. 235
also below Walker’s and the other Coal mines on Ferris Creek. If so,
the same 18 to 24 inch bed of Coal may be expected to occur just
above it on Elm Branch.

The several Coal mines on the head branches of Salt Creek, one
to two miles east of the Big Salt Spring, in T. 50, R. 22, are in the same-
bed worked at Walker’s and the other mines on Ferris Creek, 2 section
of the clays, etc., overlying them being almost exactly the same,
while the underlying micaceous Sandstone was seen af a little lower
elevation on the little streams near all these openings. This Sand--
stone is also seen in a quarry near Mr. Robert Kirtley’s place,about
one mile east of the Big Salt Spring, and below the elevation of the-
Coal mines near.
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It is very difficult to determine with accuracy the entire thickness
of the Coal series in Saline county, where good continuous sections
-of more than a few feet are scarcely ever seen; but from the best
-estimate I could form, I should think it not far from 200 feet, though
it is probably not near so thick at any one place. The greatest thick-
ness of these strata occurring all together in this county, is in T. 50,
R. 22 and 23. The fossils most frequently seen here in these beds
have been mentioned in the several local sections.

FERRUGINOUS SANDSTONE.

The next rock in the descending order here is a rather fine-grained
yellowish quartzose Sandstone, apparently always destitute of mica.
As no Coal has ever been found in or below this rock, and it has evi-
-dently suffered considerable denudation previous to the deposition of
the Coal-bearing strata, it most probably belongs to the Lower Car-
boniferous series. Owing apparently to the erosion to which it has
been subjected, it varies much in thickness at different places, and is
frequently wanting. It was only recognized toward the eastern and
north-eastern portions of the county, and attains its greatest thick-
ness in the bluffs of the Missouriin the north-western part of T. 52,
R. 19, extending into the north-eastern part of R. 20 of the same town-
ship. At these places it forms a continuous perpendicular bluff, vary-
ing from 25 to 30 feet in hight, and probably attains a thickness of 40
feet.

It was again seen at a quarry a short distance above Miami, in the
Missouri bluffs, and apparently reposing upon the Encrinital Lime-
stone. At this place only a thickness of about 12 feet was seen. A
local bed of this rock only 8 feet in thickness was observed in S. 29,
T. 50, R.19; and in S. 27, T. 51, R. 20, it crops out on a little stream
forming 2 bluff about 15 feet in hight.

As the Coal Measures were seen at numerous intermediate locali-
ties between those mentioned above, reposing directly upon one or
the other of the Lower Carboniferous Limestones of this region, it is
manifest this Sandstone must be frequently wanting here. It wasnot
recognized on the Blackwater, though it may exist at some localities
in that part of the county. No organic remains were seen in this
rock.

ARCHIMEDES LIMESTONE.

Although this Limestone was seen at numerous places in this
county, it is evidently not a continuous stratum here, but must con-
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sist of numerous local patches, since the Coal Measures were fre-
quently observed reposing directly upon the Encrinital Limestone at
various places between these different outcrops. As seen in this.
county, this rock consists of bluish gray argillaceous Limestone, with
partings and layers of blue marly clay.

It attains its greatest development in the south-eastern part of
the county, along a small stream, known by the name of Flat Creek,.
where it forms bluffs from 10 to 36 feet in hight. Along the Salt Fork
thin beds of it occasionally crop out from S. 12, T. 48, R. 20, up nearly
to the mouth of Little Rock Creek, where it passes beneath Drift and
the Coal Measures.

In the townships bordering on the Missouri, this formation was~
first observed, north of Arrow Rock, in the bed of Fish Creek, near
the outcrop of Coal represented in the wood cut on page 164. At
Cambridge it was seen exposing a thickness of about 8 feet above the
Missouri; and thin outerops of it also occur at several places near
this, on Bear Creek. It was likewise observed a little south of the
middle of T. 52, R. 20, on the east branch of Edmonson Creek, show-
ing at one place a thickness of 15 feet.

At Miami, in the north-western part of T. 52, R. 21, some loose
masses of this rock were observed on a bluff of Encrinital Limestone,
indicating the presence of a thin bed of it here. This is the furthest
point toward the west at which this formation was met with in this.
county. As it was not seen on the Blackwater, or any of its branches.
above the Salt Fork, it probably does not exist in that part of the
county.

With the exception of great numbers of reticulate Bryozoa, or--
ganic remains appear not very abundant in this rock here. The other
fossils found in it are a large Aectinocrinus, similar to 4. Gouldi, but
perhaps new, an undescribed Syringapora, spines and plates of a
Paleocidaris, (a delicate species with small smooth spines,) and the
axis of an Archimedes. '

ENCRINITAL LIMESTONE.

Succeeding the Archimedes Limestone, just described, we have in
the descending order here, the Encrinital or Burlington Limestone,
which is the most important calcareous mass in the county. As the
lithological characters of thisrock have been fully described in former-
reports,-and it presents no new features in this region, it is unneces-
sary to enter into a description of it here.

This formation is most extensively exposed in the south-eastern
part of the county. At Arrow Rock it forms bluffs near 80 feet in hight,.
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and is seen at numerous places near there. Along the Salt Fork it
-crops out at many localities up to Sec. 29, T. 50, R. 20. On the Black-
water, just above the mouth of Salt Fork, it forms bluffs near 100 feet
in hight, and continues to be seen along that stream surmounting
bluffs of Chouteau Limestone up to near the west side of R. 21. Be-
yond this it continues to crop out in lower exposures to near the mid-
dle of T. 48, R. 23. Itis also seen along Ferris Creek for five or six
miles above its mouth.

In the eastern and north-eastern portions of the county this rock
occurs along all the little streams flowing into the Missouri, and at
many intermediate places, as far back from the river as Lower Car-
“boniferous rocks have been colored on the map. At Miami it forms
bluffs 25 to 30 feet in hight above ordinary stages of theriver, and was
seen showing a thickness of 12 feet above the alluvial bottoms, in the
bluffs known as the Pinnacle Hills, along the east side of Sec. 52, R.
“292.

This is as far west as this formation has been traced in the north-
ern part of the county, bnt it doubtless forms the nucleus of this line
-of bluffs for five or six miles farther toward the south-west.

Owing to the slight local uplift in T. 51, ranges 20 and 21, this for-
mation is brought to view along the principal branches of Cow Creek,
and the northern branch of Rock Creek. West of these localities, all
those portions of T. 51, ranges 21 and 22, which have been colored on
‘the map as Lower Carboniferous, are covered by heavy beds of Drift
and Loess; but these deposits probably repose there either upon En-
-crinital Limestone or some other Lower Carboniferous rock. This for-
mation is characterized in this county by its usual organic remains.

Y

CHOUTEAU LIMESTONE. -

This rock is here a rather pure, compact, thin-bedded gray Lime-
stone, nearlv equaling the Encrinital Limestone in thickness. Itoccu-
pies, however, a limited surface area in this county, being everywhere
hidden by other Carboniferous rocks, excepting where a few of the
streams have excavated their valleys down so as to bring it to view.

It is most extensively exposed along the Blackwater in the south-
ern part of the county. In ascending that stream, it is first seen near
the mouth of the Salt Fork, elevated but a few feet above water.
About one mile higher up it was seen rising 20 feet above the creek,
and two miles further west it is elevated 50 feet above the Black-
water. In Sec. 82, T. 49, R. 20, about two miles west of the last-men-
tioned locality, a bluff, near 200 feet in hight, is composed of this and
-other rocks, as represented in the following section :
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From near this point the strata all gradually incline westward, so
that at the mouth of Ferris Creek, the top of the Chouteau Lime-
stone is but 50 feet above the Blackwater, and it appears to pass be-
neath the surface of that stream before reaching the line between
ranges 21 and 22, above which point it was not again seen in this
-county.

South of the Blackwater, on a stream known by the name of
“ Heath’s Branch,” outcrops of this rock were met with at several |
places, varying from 50 to 70 feet in thickness, and surmounted by
from 20 to 50 feet of Encrinital Limestone.

) The local uplift, near the center of the county, which, as already

mentioned, has brought to view the Encrinstal Limestone on Cow and
Rock creeks, has also exposed the Chouteau Limestone on both of
these streams, in bluffs varyirg from 12 to 85 feet in hight. A low
outerop of this rock was also seen beneath a bluff of Enecrinital Lime-
stone near the head of Bear Creek, in Sec. 31, T. 52, R. 19, and several
exposures of it were seen along Fish Oreek, in T. 51, R. 19. At one of
these exposures in Sec. 15 on Fish Creek, a bluff of it 38 feet in hight
was observed, surmounted by 33 feet of Encrinital Limestone.

At the mouth of Fish Creek, in Sec. 24, T. 51, R. 19, a bluff near
the Missouri is composed of fifty-five feet of this rock, surmounted by
thirty feet of Encrinital Limestone ; but, owing to the northern incli-
nation of the strata produced by a local upheaval near here, Chouteau
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Limestone dips beneath the alluvial bottoms of the Missouri, half a.
mile north of this.

The fossils most frequently observed in this rock in Saline county
were Chonetes ornata, Productus Murchisonianus, Spirifer peculiaris,.
a small Spirifer like S. lineatus, a larger species somewhat similar to.
8. cameratus, Bhynchonella Missouriensis, Lepiena depressa?, Avic
wla circulus, A. Cooperensis, and a small undetermined species of”
Area ; all of which occur in greatest abundance along the Black-

water.

COOPER MARBLE.

The exact position of this rock in the series has not been deter-
mined, 2as no organic remains have yet been found in it, and it has:
only been seen in connection with the Chouteau Limestone and the
Saccharoidal Sandstone. That is to say, it has been seen immediately
beneath the former and reposing upon the latter. In this county it
‘was only observed associated with the Chouteau Limestone, as repre--
sented in the section given on page 175, and is not known to occur at
any other locality excepting where that section was taken and near-
there on the Blackwater.

In composition it is a rather pure Limestone, and resembles some
of the more compact layers of the Chouteau above. It is generally,.
however, more compact and heavy-bedded, and differs in always hav-
ing numerous small, irregular particles of calc-spar disseminated’
through it.

The fact that this rock occurs so frequently immediately beneath
the Chouteau Limestone in Cooper county, leads me to place it pro-
visionally in that position in the general section, though I am aware-
future investigations may prove it to belong even to some part of the
Lower Silurian series. It is the only bed observed in this county in.
regard to the relative position of which there can be any doubt.

SEMI-CRYSTALLINE LIMESTOXNE.

This is a light grayish, granular Limestone, which breaks with a.
rough, irregular fracture, and presents, on fresh surfaces, a semi-crys-
talline appearance. Under a lens, it is seen to consist, in part,.
of numerous small, whitish, sub-oolitic particles, with occasional
rounded grains of quartz imbedded in a ecalcareous base. It also con-
tains, at some places, great numbers of fossils belonging to three
species, only one of which, A¢rypa reticularis, appears to be identi--
cal with any described species. The others are a small, plicated.
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Spirifer, with a high area, and a medium-sized OrtAis—both of which
are probably new.

This rock appears to be exposed at only one place in Saline
county. This is on the Missouri, about one and a-half miles below
the mouth of Fish Creek, in Sec. 36, T. 51, R. 19. Here it is seen in.a
bluff, reposing upon Lower Silurian rocks, as represented in the sec-
tion given below.

A rather sudden uplift has
brought these rocks to view
here, and as they were seen
to dip both toward the north-
and south from this point, at
an angle of about 15°, they
must soon pass beneath the
level of the Missouri, both
above and below this expo-
sure.

(lzw.

I am now satisfied this
Limestone (No. 2 of accom-
panying section) is the same
as the lower of two rocks
holding a position at some
places in Moniteau county -
just below the Chouteau
Limestone.* Nearly all of
the few fossils found in
these two rocks in Moniteau
county being new, and some
of them resembling very
closely Lower Helderburg o
forms, I was led to refer *{
both these rocks, in my re- %
port on that county, to the ¢
Lower Helderburg series.
Since that time, however,
some of the same species occurring in the upper of the two beds in
Moniteau having been found in Callaway county associated with
well-known Hamilton Group fossils, I am inclined to the opinion that
this upper bed (z) in Moniteau is of the age of the Hamilton Group.

‘9&'?’.‘.5{

YX\WI’LWX_\/VBA (_Y_‘

|

[ AL

2

m\y‘“"‘.\’l"‘*’: JTJY sguv.\ g

-
s
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In regard to the lower bed (3,) however, in Moniteau, and its
equivalent in Saline county (No. 2) now under consideration, there is
room for some doubt as.to its exact age. The specimens of Airypa
retioularis found in it are all small, and even more like Upper Silu-
rian varieties than those found in the Hamilton Group; _While the
Spirifer associated with these is rather nearly related to some new
species found in the same beds with well-marked Hamilton forms in
Callaway county. From all our present information, it seems most
reasonable to refer this rock to the Devonian system, and to place it,
provisionally, in association with the Hamilton Group, though better
collections of organic remains may prove it to belong to an older
epoch. ’

SILURIAN SYSTEM.

TRENTOX LIMESTONE?

The rock here referred, with some doubt, to the Trenton Lime-
stone, occurs at the same locality as and immediately under that
just described, as may be seen by the section on the preceding page.

It is a reddish, impure, concretionary crystalline Limestone, with
much whitish quartz and calc-spar disseminated through it. But two
fossils were obtained from this rock, one of which is Orthis lynz and
the other a cast, apparently, of Hurchisonia bellicincta.*

About half a mile above this locality, a thickness of six feet of
this bed is seen at the base of a bluff, where it is surmounted by 90
feet of the Chouteau Limestone, the intermediate rock, No. 2, of the
preceding section, being wanting there. These are the only outcrops
of this rock known to occur in this county.

SACCHAROIDAL SANDSTONE.

The only place in Saline county where this Sandstone rises to
view is at the locality where the section given on pagz 177 was taken.
It is here elevated about 15 feet at the highest point above the usual
level of the river, and dips heneath it a short distance below. It isa
little remarkable that this Sandstone should here ﬁ)roject out some
distance into the river beyond the overlying, harder rocks, as repre-
sented in the section.

It is here a pure white quartzose Sandstone, which is generally
known 2all over the country as the “ Salt Rock,” from its resemblance
to common salt. This is the oldest rock seen in the county.

W fossils were collected by Prof. Swallow ;5 and as they were mislaid at the time this report
was written, 1did not have an opportunity to examine them.
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ECONOMICAL GEOLOGY.

SOIL.

Saline is well known to be one of the finest agricultural counties
in the State. Throughout almost its entire area, there is a deep, rich,
black soil, of unsurpassed fertility, and the proportion of land suscep-
tible of cultivation is very large. Indeed, there is scarcely as much of
the surface too broken for the plow, as will necessarily be allowed to
remain as forest land. The ease with which these beautiful, rich, mel-
low prairie lands can be cultivated, almost makes the toil of the hus-
bandman a pleasure, while their freedom from rocks, roots, stumps
and other impediments, enables him to use the various sowers, reap-
ers, mowers and other modern labor-saving agricultural implements,
with astonishing effect.

The dark-colored surface soil in these prairies usually varies in
depth from 8 to 21 inches, where it begins gradually to shade into a
yellowish, extremely fine loam, which often continues down from 10
to 20 feet. This loam, when taken from wells and other excavations,
at various depths, even down as much as 20 feet below the surface,
and exposed to the frosts and other atmospheric agencies for one win-
ter, changes its color to a darker shade, and supports as dense a growth
of vegetation as the surface soil.

The staple production of Saline county is hemp, which is exten-
sively grown, and yields large profits. Some of the principal hemp-
growers, it is said, sometimes sell a single crop for from $8,000 to $20,-
000. All the other crops usually cultivated in this climate are also
produced here in great abundance. The common proverb that “ hemp
land will grow anything ” seems to hold good here.

I saw the farmers gathering fine crops of Indian corn, and was
informed that {he crop of wheat had been very good. One gentle-
man informed me that he entered a piece of prairie land under the
Graduation Act in 1854, at A7ty cents per acre, plowed it up and sowed
it in wheat that fall,fenced it during the winter, and the next season
reaped a crop, which, when sacked and shipped to St. Louis, yielded
fifteen hundred dollors. ,

The soil and climate here seem to be admirably adapted to the
growth of fruits of various kinds. The orchards, with a few excep-
tions, are young and only just beginning to bear, but produce very fine
fruit. ‘

A gentleman extensively engaged in the nursery business near
Rochester, New York, informed me he had seen apples grown in this
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and some of the adjoining counties, that were so large and finely fla-
vored, that he was in some cases totally at a loss to identify varieties
with which he had long been familiar in the East.

Saline county is rapidly improving, and everywhere gives evi-
dences of thrift. Neat school-houses, churches, and numerous com-
fortable, as well as tasty farm-houses, seen in various parts of the
county, not only speak well for the intelligence and refinement of the
people, but tell more plainly than words can do, that capital and labor,
when invested in the soil, here reap their reward.

COAL.

From what has already been said respecting the structure and
boundaries of the Coal Measures in this county, it may be seen there
is here an abundant supply of this highly important mineral. It is
true the beds having the greatest horizontal extension are not very
thick, but where overlaid, as is the case with the Fish Creek stratum,
by a rock firmx enough to be ““timbered up,” an 18-inch bed can be
extensively worked by “drifts,” especially by removing a few inches
of the under clay.

Large quantities of Coal may be obtained al some places from even
thinner beds, by stripping off the superincumbent loose materials,
where they are not too heavy. The bed at Miami, if as thick as it is
said to be (18 inches to '3 feet,) could very easily be worked by drift-
ing under, there being a firm 12-inch layer of Limestone four inches.
above it.

The Coal obtained at the various mines in this county is generally
of good quality for most purposes. Some of the beds contain too.
much pyrites for blacksmiths’ use, but others afford a good quality of
Coal, comparatively free from this objection.

The two abnormal 12-feet beds mentioned in the south-eastern
part of the county (Smith’s and Jackson’s) can of course only be worked.
by means of open pits. They may contain large quantities of Coal, but.
should not be regarded as inexhaustible mines. Both of these de-
posits consist mainly of Cannel Coal. Specimens from Mr. Jackson’s.
mine, it is said, were tried at the gas-works in St. Louis, and found
well adapted to the production of gas.

BUILDING STOXNE.

Rocks suitable for most kinds of masonry are conveniently acces-
sible in nearly all parts of the county, excepting the north-western
townships; and in some portions of these, beds of Sandstone and
Limestone of the Coal Measures can be used for such purposes. The-
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Encrinital and Chouteau Limestone, as well as the Cooper Marble, and
portions of the Archimedes beds found here, all afford good building
materials. The bed of Lower Carboniferous Sandstone mentioned in
the northern and north-western parts of the county would probably
be found suitable for some kinds of masonry.

Most of these Limestones, especially the Cooper Marble, and the
Chouteau, would afford good material for the construction of macad-

amized roads.

LIMESTONES FOR MAKING LIME.

Nearly all the Lower Carboniferous and Devonian Limestones
observed in various portions of this county will make good lime.
Some of the Archimedes beds are rather too argillaceous, but other
layers are quite pure and compact. The Encrinital Limestone makes
excellent lime, and is accessible at many places along the streams,
excepting in the western and north-western parts of the county. The
best rock for this purpose, however, is the Cooper Marble, which
makes beautiful lime, admirably adapted, in consequence of its snowy
whiteness, to plastering and whitewashing. It occurs in great abund-
ance on the Blackwater, in T. 49, R. 20. :

The several thin beds of Limestone in the Coal Measures have
the texture and general appearance of hydraulie Limestone, and would
doubtless make good hydraulic cement.

SAND.

Sand can generally be obtained along the streams flowing through
the Coal Measures, and at many places along the shores of the Mis-
souri.

CLAYS FOR BRICKS, ETC.

Good brick Clays occur in the Drift and other superficial deposits
at numerous places, in various parts of the county. One bed of whit-
ish pipe Clay, holding a position apparently at the top of the Drift
formation, would doubtless make excellent pottery.

Several of the beds of Clay belonging to the Coal Measures
would probably make good fire-bricks.

SPRINGS.

There are numerous fine springs of excellent water in the valleys
along nearly all the streams, and at other low places in almost every
part of this county. On the more elevated portions, however, espe-
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cially the high prairies, they are scarcely ever met with; but good
water can generally be obtained at such places by sinking wells.

A remarkable peculiarity of a very large number of springs in
this county, is their strong impregnation with common salt. This is
so frequently the case as to have suggested the name of the county,
as well as those of some of the streams. Ihave seen no other portion
of the State,nor indeed of the West, of the same extent as this county,
containing so large a number of brine springs. Many of them are
also more or less strongly impregnated with Sulphur, and a variety of
other minerals.

When first entering upon the survey of this county, we com-
menced collecting for analysis, specimens of water from each of these
springs, but soon found they were so numerous that it was a hopeless
undertaking, unless we could devote our whole means of transporta-
tion to this one object, to the exclusion of all other specimens. It
was therefore found necessary to collect specimens from only a few
of such springs as are most remarkable for the quantity or strength
of the water discharged, or for its supposed medicinal purposes; and
even these specimens, although carefully sealed up in strong demi-
johns, unfortunately all failed to reach Dr. Litton’s laboratory in
safety.

It is evident, however, both from the strong brine taste,and from
actual experience, that many of these springs are so strongly impreg-
nated with common salt as to yield, in large quantities, by evapora-
tion, an excellent quality of this indispensable mineral. There are
also many spriﬁgs in this county known to possess valuable medicinal
properties, which have been much visited by invalids. Indeed, I feel
quite confident Saline county will, at no very distant day, furnish
some of the most noted watering places west of the Mississippi.

Nearly all the mineral springs observed in this county are found
along streams which have excavated their valleys down nearly or quite
to the Lower Carboniferous rocks, or through these into the Upper
Devonian. On ascending these streams fairly up into the Coal Meas-
ures, some distance above where Lower Carboniferous rocks are seen,
mineral springs of any kind are rarely met with here, though fresh-
water springs are not uncommon at such places. I do not think from
this fact, however, that the salines of this county have their origin in
these Lower Carboniferous or Upper Devonian rocks, which are gene-
rally not very thick here, but that they are probably more deeply
seated, and merely find more ready outlets through the fissures in
these Limestones where they are not overlaid by the impervious clays
of the Coal Measures.
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The first of these brine springs observed in ascending the Black-
water is on the south side, near the mouth of Ferris Creek. It rises
in an alluvial bottom, elevated some 15 feet above the creek, the hills
on either side being composed mainly of Choutcau and Encrinital
Limestones. This spring affords a considerable quantity of rather
strong salt water, having a sulphurous odor, and a temperature of 54°
—that of the air being 35°. Salt was formerly manufactured from
this water.

About one mile and a half north-west of the last-mentioned local-
ity, in the valley of Ferris Creek, tliere is another fine, bold salt spring,
belonging to a gentleman by the name of Harris. This spring boils
up through alluvial clays, in a marshy place, and discharges a large
quantity of very clear water, having a temperature of 56° while that
of the air was 52°. It deposits a white, flocculent precipitate, has a
sglight odor of sulphureted hydrogen, and is kept in a constant state
of ebullition by the escape of gas. Considerable quantities of salt
were made here during the early settlement of the country.

Some two and a half miles above the mouth of Ferris Creek, on
the south side of the Blackwater, there is a mineral spring, which has
been much resorted to by invalids. Itis very clear, has a saline taste
and a slight odor of sulphureted hydrogen gas. I found its tempera-
ture to be 51°% that of the air being 42°. This water is said to act
freely on the kidneys.

A short distance below this, on the opposite side of the creek, a
strong brine spring issues from the bank, considerably below high
water mark, and another boils up in the creek.*

In T. 48, R. 22, about four miles higher up the creek, on the south
side, there is, in the valley, an old buffalo-lick, including an area of
near half an acre. The whole of this space has been eaten and worn
out to the depth of 20, and at some places, perhaps, as much as 30
feet. In this basin, which is in yellowish and ash-colored clays, per-
haps of the age of the Drift, there are two salt springs, and all the
clays within the basin appear to be more or less impregnated with
salt.t

Brine springs also occur at a locality on the north side of the
creek, about one mile below the lick, and at another place, less than
a mile above it, there are two noble springs, affording large quantities

* At very low stages of water, bones and teeth of Mastodons have been found along the creek
near these springs. I saw some of these, and tried to procure them for the State collection, but they
were in the possession of persons who were unwilling to part with them at what I considered their
value.

+ On the high prairies, and down the slopes of the surrounding country, old paths of bufialocs,
tramped as much as two feet in depth, are still seen radisting in various directions from this lick.
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of clear, strong salt water, having a distinct odor of sulphureted
hydrogen gas, which escapes in large quantities. I wasinformed that
sonie salt was formerly made here.

About one mile higher up the creek, there is, on a small branch
coming in on the south side, a fine salt spring, and, within a few steps
of it, a sulphur spring. Both boil up in the bed of the branch among
Joose chert; while Encrinital Limestone occurs in the hills on either
side above. The sulphur spring is much used by invalids during the
warm months, and is said to act promptly on the bowels and kidneys.
1t affords a considerable quantity of water, so strongly impregnated
with hydro-sulphuric acid, as to blacken silver in a few seconds. I
found it to have a temperature of 60° when that of the air was 42°.
The salt spring has the same temperature, with a strong saline taste,
and a sulphurous odor. It has been used to some extent in~the manu-
facture of salt, and is said to yield a good article.

Higher up the creek, in Sec. 11, T. 48, R. 23, there is a spring, issu-
ing from a low bluff of Encrinital Limestone about 16 feet above the
creek, at ordinary stages of water. It discharges a considerable -
quantity of clear water, having a scarcely perceptible saline taste,
and is known as the “Sweet Spring.” Isaw no gas escaping from it,
nor does it appear to possess any odor of sulphureted hydrogen. I
was informed, however, that a fine sulphur spring boils up at the
base of the bluff near the Sweet Spring, but, being below high
water mark of the creek, it could not be seen when I visited the local-
~ ity. The water of the Sweet Spring, which has a temperature of 58°,
is much used by invalids from the surrounding country, especially by
dyspeptic persons, who, I was informed, think they derive much benefit
from it. Several small houses have been erected here for the accom-
modation of visitors, by Mr. J. L. Yantis, the proprietor.

In alow bottom on Davis Creek, two and a half to three miles
north-west of the Sweet Spring, there are two large brine springs and
two sulphur springs. The salt springs here, as usual, are also impreg-
nated with sulphureted hydrogen. The water of all these springs is
very clear, and had a temperature of 58°, when that of the air was 40°.
The hills on each side of the valley here are composed chiefly of the
Coal Measures, but Encrinital Limestone was seen in the bed of the
creek, a short distance below.

About one mile, a little east of north from the last-mentioned
locality, and in Sec. 34, T. 48, R. 28, in the valley of Salt Pond Creek,
a large salt spring boils up in a pool of saline water, located in a
marshy place. I could not approach near enough to examine it very
carefully, but it appeared to be very similar to those already de-
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scribed. A sulphur spring was also seen a short distance above this
in the same valley. Both of these springs boil up through alluvial
«clays, while the hills on each side of the valley are composed of Coal
Measure rocks; but it is evident the Encrinital Limestone can not be
much below the bottom of thevalley here. No other mineral springs
were seen above here in this county, either on this or Davis Creek.

Brine springs also occur at numerous places along the Salt Fork
of Blackwater and its tributaries. .As it would be incompatible, how-
ever, with the necessary limits of a county report like this, to enter
into a detailed description of each of these springs, I would merely
remark‘that they are nearly all more or lessimpregnated with sulphur,
as well as common salt, and vary in their temperatures from 55° to
58°. They also occur under very similar circumstances to those
already described along the Blackwater. Several of them discharge
considerable quantities of water, which has been found to yield, by
evaporation, good qualities of common salt.

In ascending the Salt Fork they were first observed near the south
side of S. 1, T. 49, R. 20, again near the mouth of Camp Creek, in S. 12,
T. 50, R. 21, and at other localities on a small tributary of Salt Fork,
in T. 51, R. 21.

The most remarkable brine spring, however, observed in this
county, is known as the “Big Salt Spring,” situated in a little valley
in the south-east quarter of 8. 17, T. 50, R. 22, perhaps as much as 80
feet below the summit of the surrounding country. The hills on
either side of the valley are made up of Coal Measure rocks, while
the bottom of the valley beneath the soil is composed of light-colored
clays, perhaps of the age of the Drift, reposing probably on some of
the lowest members of the Coal series. The general structure of the
surrounding country also indicates that Lower Catboniferous Lime-
stones exist not far beneath the surface of the deepest parts of the
valley.

This spring consists of an oval or sub-circular pool, measuring in
its greater diameter about 70 feet. I had no means of sounding it,
but was informed it is of great depth. Itis kept in a constant state
of ebullition by the escape of gas, and discharges a large quantity of
water; enough apparently to run a medium-sized mill. This water,
which appears to boil up from the bottom of the pool, has a rather
strong brine taste, and- a distinct odor of hydro-sulphuric acid, and
deposits a white flocculent precipitate. Its temperature was found to
be 60°, when that of the air was 68°. When examined, it had a whitish
milky appearance, though it is said to vary much in this respect at
different times, being often quite clear.
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A short distance south of this spring there are, at a little lower
position in the same valley, several similar but smaller springs. One
of these, however, appears to afford at least half, if not two-thirds, as.
much water as the large one, and is said to have been sounded {o
greater depths without finding bottom—from which fact it has been
called the *“Deep Spring.” It appears to be more strongly impreg-
nated with salt than the large spring, and was found to have a tem-
perature of 59°. It was quite clear when examined, but is said to be
milky at times like the large one, and, like it, is also strongly enough
impregnated with sulphureted hydrogen gas (which was seen escap-
ing in large quantities) to blacken silver in a few seconds.

Another brine spring near the latter is remarkable for being sub-
ject to rather sudden,irregular ebbs and flows, independent of rains or
drouth. The opinion is also general among those who have fre-
quently visited the springs in this valley, that they are all, including
the large one, more or less subject to these irregularities. The same
opinion is likewise prevalent in regard to some of the salt springs in
other parts of the county, as well as in regard to a fresh-water spring
that comes up in the Missouri valley five miles  north-west of Miami.

When first informed of this fact, I was inclined to think there
might be some mistake about it, but on visiting the salt spring above
alluded to, I had the satisfaction to see it in the act of rising. This
was 50 palpable as to remove all doubts from my mind on the subject,
for the water was seen spreading and flowing out over perfectly dry
ground. Large quantities of gas were escaping, and the temperature
of the water was found to be 60° that of the air being 68°. There
had been no rain for eleven days previous, excepting a slight sprinkle
that morning, which had scarcely laid the dust. It was cloudy, how-
ever, and the wind was from the south, attended by a sudden and un-
usual fall in the barometer; and that evening and the following night
it rained quite hard.

This increased low of water, it seems to me, may have been pro-
duced by the sudden decrease in the density of the air, indicated by
the fall in the barometer, which must of course have been accom-
panied by a corresponding diminution of the atmospheric pressure on
the surface of the fountain.*

The average quantity of water discharged by these great springs
is said not to be either increased or diminished by the most protracted
rains or drouth. Their united waters form quite a brook, known as
the Salt Branch, which flows northward to the Salt Fork, (a distance

*See paper in Proceed. Am. As. Ad. Sci., Washington Meeting, p. 170, ‘“On the swelling of
springs and the reappearance of streams just before rain.’’ By Prof. John Brocklesby, of Trinity
College, Hartford, Connecticut.
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of some five miles,) imparting to that stream, which is comparatively
fresh above its mouth, a distinet brine taste below. Considerable
quantities of salt were formerly made at these springs.

When we bear in mind the number of brine springs there are in
Saline county, the quantity and strength of the water they afford, and
reflect that they are here located in the midst of one of the finest
agricultural regions in the world, we can not avoid the conclusion that
they must ultimately become an important source of wealth to the
county.

Their value, however, seems not to be generally appreciated, in
consequence of the fact that many intelligent persons who have given
no attention to the various improved methods of salt-making, think
the scarcity of fuel in this region must be an insurmountable obstacle
in the way of turning these salines to profitable account. Indeed,
there are some persons who contend that they have already done the
country more injury by the consumption of fuel they caused while the
early settlers were making salt here, than the value of all that ever
can be manufactured from them would repay. Such persons,however,
are perhaps not aware of the fact that salt can be, and is, manufac-
tured on the most extensive scale without the consumption of any
kind of fuel, simply by the heat of the sun, which is as cheap on the
prairie as in the midst of the forest, and far more available.

At the present time there are annually manufactured at the On-
ondaga Salt Works in New York, by solar evaporation alone, from
500,000 to 600,000 bushels of salt, requiring, during the sis months”
season of operations, an average daily supply of about 2,000,000 gallons
of water. The annual production of salt by solar evaporation at
Schénebeck, Germany, is said to be 57,500,000 pounds; while some
idea may be formed of the amount manufactured in this way on the
British West India Islands when it is borne in mind that there were
imported into this country alone from there in1857, 1,033,601 bushels.*

It has been found by experience that the expense of manufactur-
ing salt by solar evaporation, at the Onondaga Works, scarcely differs
from that of salt made by boiling. But the former process is known
to produce a superior article, a measured bushel of it being usually
about 19 pounds heavier than the same quantity of that made by boil-
ing, while its antiseptic properties are far superior. The reputation of
Turk’s Island salt is well known to every one familiar with the beef
and pork packing business.

The climate in Central Missouri is probably better adapted to the
manufacture of salt by solar evaporation than at Onondaga, New

*See an interesting article by Wm. C. Dennis, Esq., on the ¢<History, Commerce, Sources, Man—
ufacture, ete.,”’ of salt; page 133 of the Patent Oftice Report for 1857. (Agricultural Department. )
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“York. The warm weéather here continues longer, and the air is less
humid during the warm part of the season.

The French method of evaporation by “graduation,” as it is
termed, would probably be better adapted to making salt in Saline
-county, than the-plan pursued at Onondaga, since the latter process
‘requires more lumber in the construction of the fixtures. In the
“ graduation ” process, the water is pumped up into tanks 20 to 30 feet
high, and allowed to flow into troughs, provided with numerous small
perforations, through which it falls in the form of a shower of sep-
-arate drops. Beneath these troughs there is erected a kind of wall,
built up of black thorn twigs, cut of uniform length, and placed hori-
zontally upon each other, the whole being supported by a frame-work.
‘In this way the drops of water falling upon the wall of twigs are re-
tarded in their descent to the receiving tank below, in such a way as
-greatly to accelerate the process of evaporation.

The plan adopted at Onondaga is merely to pump the water into
numerous long, narrow, shallow, wooden vats, elevated a few feet
-above the ground, and provided with movable covers, which can be
run on or off in accordance with the nature of the weather.. Here it
is'allowed o stand until, by slow evaporation, the water is all expelled,
‘leaving the salt behind.

I would refer those who may wish to inquire more particularly into
‘the details of these methods of producing salt to the able article in
«the Patent Office Report, cited on the preceding page.
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CHAPTER X.

OZARK COUNTY.*

BY B. F. SHUMARD.

This county, with but a single exception—Oregon county—is the
largest in the State. It contains nearly 45 townships, or an area of’
about 1,580 square miles. The surface is in general remarkably hilly-
and broken, although there are some districts which present the fea-
tures of a beautiful and gently undulating plain. The principal
streams, and, in fact, most of their tributaries, are separated from each
other by dividing ridges, which sometimes attain an elevation of five-
hundred feet, their general elevation being from 150 to 200 feet. The
highest hills are situated at the head-waters of Cane, Little Pine,
Turkey and Spring creeks, and near the Big and Little North Forks
and Bryant’s Fork of White River, where they often assume a neatly-:
rounded, conical outline.

The whole county is remarkably well watered by a multitude of
beautiful streams, whose waters are unusually clear, and abound in a
variety of choice fishes. They are all tributaries of White River, and
the largest of them are the Big and Little North Forks and Bryant’s
Fork. None of them are susceptible of being navigated, as their cur--
rents are very swift and rapids are of frequent occurrence throughout
their whole extent.

All the principal streams furnish eligible mill sites, more than
sufficient to supply the present and future demands of the county.

QUATERNARY DEPOSITS.

The alluvial bottoms of Ozark county are quite narrow, usually
varying from 200 to 600 yards wide, and scarcely ever exceeding a half’
mile. Their soil being chiefly derived from the destruction of the

*Douglas county at presentincludes a part of what was formerly Ozark.
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older geological formations, its characters will be better understood
after these have been described.

When opportunities presented of inspecting the deposits immedi-
ately beneath the soil and subsoil, which were by no means frequent,
we usually found sands and clays of a reddish or ash color, from five
to-twenty feet thick, frequently filled with fragments of chert, some of
them of considerable size. Beneath these occur alternations of sands
and clays, from five to fifteen feet thick or more, which present the
lithological aspect of the bottom prairie of the general section, (F. v,)
although no fluviatile or terrestrial shells were found in any of the
beds examined.

The Bluff deposits doubtless exist in Ozark county, but owing to
the extensive accumulation of defritus, it was not satisfactorily rec-
-ognized as a distant formation.

CARBONIFEROUS SYSTEM.

The rocks of this system can scarcely be said to form a part of the
geological formations of the county,.since we find them represented
merely by loose fragments of chert, containing Orthis Michelint,
Actinocrinus Christyi, and some other fossils of the Encrinital Lime-
stone. This chert was observed in T. 24 N., R. 16 W, sections 4 and 5,
and at some other points occupying the tops of the highest hills.

CHEMUNG GROUP.t

The strata belonging to this period are very sparingly represented.
I noticed their occurrence at only a single locality, namely, near the
head-waters of Turkey Creek, in T. 24, R. 16 W., sections 3 and 4. At
this place are some hills with an elevation of from 400 to 450 feet, and
at 50 feet below their summits I found a light-colored sub-crystalline-
Limestone, with Chonetes ornata, Cyriia acuiirostris, and other charac-
teristic Chemung fossils. It exhibitsathickness of 50 feet, and consists
of two well-marked varieties, both, however, presenting the same pale-
ontologial characters. One is a compact, fine-textured Limestone,of a
light gray color, and would make an elegant as well as durable build-
ing material. The other is of coarser texture, more friable and crys-
talline, and some of the layers contain an abundance of the remains
of Crinoidea. KEither variety is remarkably well adapted for making
quicklime, for which purpose it is probably superior to any rock to be
found in the county.

*Since this.report was written this so-called Chemung group of Missouri, represented by the
Choutean Lirmstone, Vermicular Sandstone and shales and Lithographic Limestone, has, by recent in
vestigations by American Geologists of the typical fossils, been placed above the Devonian, and at the
hase of the Lower Carboniferous. And in these reports, wherever the word Chemung occurs it is un-
derstood to be this group, - :
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The stratigraphical position of these beds is immediately under-
neath the Vermicular Sandstone and shales, as is well shown in
Wright county, and they are equivalent in age to the Lithographic
Limestone (F.[) of the general section, though their lithological char-
acters are quite differeni. They repose directly on the Calciferous
Sand-rock, as appears from the following section; taken at the locality
under notice:

No.1. 50 feet slope, covered with fragments of chert, containing fossils of the Encrin-
Jtal Limestone.*

No. 2. 50 feet Lithographic Limestone.

No. 3. 224 feet Calciferous Sand-rock.

CALCIFEROUS SAND-ROCK.

In Ozark county, all the formations from the base of the Chemung
.down to the Saccharoidal Sandstone, are entirely deficient. But the
Sandstonés and Magnesian Limestones of the Calciferous Sand-rock
are developed on a large scale. In fact, nearly all the rocks of the
county belong to this geological period. The strata vary considerably
' -in character in different parts of the county, and often the change
is quite sudden. Thus, we sometimes find a heavy bed of Magnesian
Limestone passing into a perfect quartzose Sandstone in the distance.
of a few hundred yards. The strata also differ considerably in litho-
logical appearance from their equivalents as observed in other parts
-of the State, and, hence, it has sometimes been no easy task to decide
to which of the divisions of the Calciferous Group certain groups of
beds should be assigned.

SACCHAROID SANDSTONE.

This formation appears merely as outliers of no great extent on or
near the tops of the highest ridges of the county. The descriptions
you have given of it in the published report will very nearly apply to.
it here. Itis usually afriable Sandstone, its color passing from a pure
white to a reddish brown. Its thickness varies from four to eighty feet.

In T.24 N, R. 14 W., Sec. 27, this Sandstone occupies the upper
eighty feet of the divide between the head-waters of the Barren Fork
of Little North Fork and Spring Creek. The strata are from six
inches to as many-feet in thickness, and the surface is, in places,
strewn with large lichen-covered masses of this rock—some of them
quite hard and semi-vitrified, and others assuming the characters of a
quartz breccia, with cavities lined with small quartz crystals and
chalcedony.

*It is not at all improbable that the slope of this section is underlaid by the Vermicular Sand-
stone and shale.
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On the high mounds at the head of Turkey Creek, (T. 2¢ N., R. 16
W., Sec. 8,) the Saccharoid Sandstone is seen reposing on the Second
Magnesian Limestone, and directly under the Chemung rocks already
described. The rock at this place is soft, of a reddish brown color,
and the thickness about four feet. On the west side of Bryant’s
Fork, a short distance south of Little Pine Creek, from thirty-five to
forty feet of it appears at an elevation of three hundred and thirty
feet above the bed of the former stream. It occurs again on the sum-
mit of the high range of hills which lie between Lick and Cave
Creeks, and as occasional outliers on the tops of the ridges between
Bryant’s and Big North Fork of White River, and also on the east side
of the latter stream. In fact, detached fragments of this Sandstone,
sometimes of very large size, are common on most of the highest ele-
vations throughout the county, where they are usually commingled
with huge masses of semi-vitrified Sandstone and quartzite, present-
ing often a brecciated appearance.

Where this formation prevails, the surface of the ground is in
general remarkably rough and broken, so that it is often quite difficult.
and sometimes impossible to travel over it on horse-back.

Fossils—At a few localities we have found fragments of the
internal casts of Straparollus and Chemnitzia, but too imperfect for-
accurate determination.

SECOND MAGNESIAN LIMESTONE.

This formation is remarkably well developed in Ozark county,.
both horizontally and vertically, entering largely into the composi-

tion of all the highest hills, and presenting sometimes a thickness of”

nearly three hundred feet. In general lithological appearance, it does.
not differ materially from the Second Magnesian Limesione observed.
by Prof. Swallow on the Osage River, and by myself in Franklin
county. The section of it given on page 121 of the Second.
Report, presénts a pretty fair general idea of its character in this
county. The upper part consists of even-bedded layers of light buft
and drab, earthy, fine-grained Magnesian Limestone, with thin layers.
of chert and soft, brown Sandstone interstratified. This part of the
formation is often to be recognized by the occurrence of bare places
or glades, on the sides of which the strata are frequently seen project--
ing in a series of benches or steps from base to top. At a few locali-
ties, the Cotton rock contains crystals of milk-white quartz in masses
from the size of a filbert to that of a walnut, and on Bennett’s Bayou,
in T.22 N, R. 11 W, Sec. 16, the beds are filled with small, smooth

13
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concretions of flint—some of them almond-shaped, some pyriform, and
others branched and resembling fucoids; but they do not show any
traces of organic structure. The lower part of the formation is gene-
rally a compact Calcareo-magnesian Limestone, with beds of Sand-
stone and chert intercalated. It generally occurs in thicker layers
than the Cotton rock, and the weathered surfaces are often rough and
Jageed.

The best exhibitions of the Second Magnesiari Limestone were
observed on the Big North Fork, below Bryant’s Fork, throughout
nearly the whole course of the Little North Fork, at the head of Pine
Creek,in T. 23, R. 18, Sec. 5, and between that stream and the head of
Lick Creek. At these localities, its thickness is from two hundred to
two hundred and seventy-five feet. In the south-western townships
of the county, about three miles west of the Little North Fork, it pre-
sents a thickness of two hundred and fifty feet, and the different
members of the formation may here be seen to good advantage. Itis
also well shown on the dividing ridges between the Big North Fork
and Bryant, and between the latter and Little North Fork. But it is
needless to particularize localities, as it appears on the higher ground
in every township in the county, limited above by the Saccharoid
Sandstone, and below by the Second Sandstone.

Fossils.—The explorations in Ozark county have endbled us to
make some interesting additions to our catalogue of the organic re-
mains from this division of the Calciferous Sand-rock. We find here,
with Murchisonia melaniaformis and Melia* ( Orthoceras) primi-
genius, a number of new species, which I have described under the
following names: ZLetuites complanate, Chemnitzia resticula, C.
Ozarkensis, Murchisonia carinifera, Straparollus valvataformis, S.
bigranosus, Laphistoma grandis, R. subplane and Arionellus(f)
Missouriensis. Besides these species, we find several Trilobites and
a number of Gasteropods which have not yet been sufficiently studied
to permit us to refer them with certainty to their proper genera.

The best locality for the organic remains of this formation that I
have seen in the county is on a branch of the Little North Fork of
White River,in T. 22 N., R. 15, Sec. 34. At this place, fossils are
almost as abundant and beautifully preserved as in the most favored
portion of the Trenton Limestone, although we do not find such a

*] have but little doubt with regard to the identity of our species and Orthoceras primigenius of
My. Vanuxem. The specimens from Ozark county, however, show clearly that the fossil must be re-
moved from the genus Orthoceras, and be placed in that of Melia, as the siphuncle is marginal and not
central, or sub-central, as in the former genus. Our specimens show also other interesting charac-
ters, which will be given in detail in the Paleontology.

¢.8—13
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variety of species. They occur at the summit of the ridges in masses
of rough, dirty-looking chert, filled with cavities, the sides of which
are often lined with small crystals of quartz. I have not obtained any
fossils in the bottom rock, but in the intercalated chert, indurated
Sandstone, and the compact Magnesian Limestone toward the base of
the formation, they are frequently found.

SECOXD SANDSTONE.

Beneath the formation just described occur strata which, on ac-
count of their stratigraphical position, I refer to the age of the Second
Sandstone, (F.w) although they present some striking lithological
differences from that formation in other districls of the State. Itis
here subject to considerable variation in character and thickness,
sometimes exhibiting all the characteristic features of the Saccharoid
Sandstone, occurring in thick, massive beds, made up of rounded,
semi-crystalline quartz grains; at other times appearing in thin strata,
with a good deal of chert interstratified. The texture of the rock
varies from a close, fine-grained Sandstone, to a coarse Gritstone. In
color, it passes from a pure white to a dark ferruginous brown. On
Bryant’s Fork, in T. 26, R. 14, Sec. €, and at some other localities, it is
elegantly variegated and ripple-marked. Near Mr. Hines’ residence,
in T. 25, R.13 W., Sec. 11, it contains prominent semi-cylindroid con-
cretions, which traverse the surfaces of the rockin various directions,
frequently intersecting, and resembling fucoids.

The Second Sandstone is best developed in the northern half of
the county, where it is almost constantly exposed along the water-
courses, imparting to the scenery an exceedingly rough and rugged
aspect. On the Big North Fork, it commences at the northern boun-
dary line of the county, and extends for some distance below Indian
Creek. Af first it constitutes hills about 50 feet high; but as we de-
scend, it is seen reposing on the Third Magnesian Limestone, exhibit-
ing, sometimes, a thickness of 150 feet, and presenting perpendicular
faces, and steep declivities to the stream.

At the mouth of Clifty Creek, we have the followmg section in
descending order:

No.1. 44 feet slope, covered with immense blocks of Sandstone and chert.

No. 2. 140 fect heavy beds of white and brown Sandstone, with thinner layers of the
same interstratified.

No. 8. 40 feet thick bedded Third Magnesian Limestone.

At James’ saw mill, a mile lower down the river, Mr. Hough ob-
tained the following Section:
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No. 1. 77 feet white and brown thick-bedded Sandstone.

No. 2. 10 feet Sandstone, moderately fine-grained, with cale-gpar disseminated.

No.3. 10 feet pure white Sandstone, made up of coarse, rounded semi-crystalline
grains.

No. 4. 10 feet Magnesian Limestone.

No. 5. 2 feet Sandstone.

No. 6. 30 feet Magnesian Limestone.

No. 7. 44 feet Sandstone.

No. 8. 11 feet Magnesian Limestone,

No. 9. 20 feet slope.

This Sandstone is finely exposed on Hungry and Indian Creeks,
and on the smaller confluents of the North Fork, between these
streams. :

Along Fox Creek, it forms the chief part of the bluffs, from the
head branches to its mouth, and on Bryant’s Fork occupies the upper
part of all the escarpments, from the north county line until we get
below the town of Rockbridge. It then dips southwardly, and in the
distance of about six miles disappears beneath the level of the streams.
At a point about three miles south of Rockbridge, its thickness is 160
feet by measurement.

This formation also appears in the bluffs of all the branches of
Bryant’s Fork, in T. 25, 26 and 27; and it is again well exhibited, for a
short distance, on a small creek in T. 25 N.,R. 16 W., Secs. 7 and 8.

Lossils—In the cherty beds on Big North Fork and Bryant’s Fork
‘we obtained a large species of Raplistoma, siraparollus acuto-carin-
atus, and the pygidium of a trilobite, perhaps belonging to the genus
Arionellus, and very similar to one found in the Second Magnésian
Limestone. Perfect specimens, however, are very rare.

THIRD MAGNESIAN LIMESTONE.

The next formation in the descending order, and the oldest in the
county, I am disposed to regard asthe representative of the Third
Magnesian Limestone; yet I do so with some hesitation, as its litho-
logical characters in @zark county are usually quite different from
those presented by the Third Magnesian in other parts of the State,
whilst the fossils are in general badly preserved, and of too infrequent
-occurrence to permif us to rely solely on them as guides in determin-
ing the question of equivalency.

The following Sections, taken on the North Fork of White River
.and Indian -Creek, will convey a pretty good general idea of the char-
acter and relative thickness of the different beds, as they appear in

- the bluffs of the streams in different parts of the county:

Section.on the North Fork, 24 miles below Indian Oreek :
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No. 1. 83 feet slope, covered with large angular blocks of white and brown, com-
pact and friable Sandstone, and rough chert, containing Straparollus acuto-
carinatus and Raphistoma. .

No. 2. 13 feet gray and buff Magnesian Limestone.

No. 3. 15 feet Sandstone.

No. 4. 5% feet same as No. 2.

No. 5. b5} feet same as No. 3.

No. 6. 14 feet compact, rather thick-bedded Magnesian Limestone, with Straparollus.
No. 7. 2 feet Calcareo-magnesian Limestone, with cale-spar disseminated.

No. 8. 26 feet fine-grained Sandstone; some of the beds indurated.

No. 9. 9 feetcompact Magnesian Limestone.

No. 10. 18 feet slope, covered with large masses of Sandstone.

No. 11. 9 feet Sandstone. ‘

No. 12. 2 feet buff Magnesian Limestone, containing a good deal of cale-spar.
No. 13. 8 feet Sandstone.

No. 14. Alternating layers of Sandstone and buff Magnesian Limestone.

No. 15. 2 feet Sandstone.

No. 16. 18 feet slope.

Section on Indian Creek, T. 26, R. 11, Sec. 20:

No. 1. 30 feet thick-bedded Sandstone, with thin layers interstratified.
No. 2. 2} feet rough Magnesian Limestone.

No. 3. 10feet thick-bedded, coarse-grained, friable Sandstone.

No. 4. 2 feetrough and broken chert.

No. 5. 4 feet compact Magnesian Limestone.

No. 6. 9 feet Sandstone, passing into chert.

No. 7. 10 feet thick-bedded Calcarec-magnesian Limestone.

2
e
o

3 feet chert and Sandstone.

No. 9. 40 feet Sandstone and slope.

No. 10. 5 feet arenaceous Magnesian Limestone, containing a good deal of chert.

No. 11. 30 feet white, soft Sandstone, in thick beds, becoming indurated on exposure
to the air.

No. 12, 20 feet heavy-bedded, compact Magnesian Limestone.
No. 18. 23 feet Sandstone.

© .

Thus characterized, the Third Magnesian Limestone prevails ex-
tensively, and constitutes one of the most important formations of
Ozark county. Along the Big North Fork and Bryant’s Fork, it con-
stantly appears north of the line between T. 23 and 24, and likewise
some distance up their tributaries, forming everywhere bold and per-
pendicular escarpments, extending from the water-level sometimes to
the hight of 150 or even 200 feet, and presenting often a rude castel-
lated appearance. It is also well seen along the bluffs of Fox Creek.

Caves are of frequent occurrence in districts where this formation
prevails, and some of them are of considerable magnitude. The one
most deserving of notice, that I have observed, is situated on the east
side of Bryant’s Fork, in T. 25, R. 14, Sec. 14. The entrance is 85 feet
wide and 30 feet high, and is situated at the foot of a perpendicular
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cliff, and far above the water-level of Bryant. Just within the en-
trance, it expands to 60 or 70 feet, with a hight of about 50 feet, and this
part of the cave has been used by the citizensof the county as a place
for holding camp-meeting. I estimated its length at not far short of
one mile and a half. The main passage is in general quite spacious,
the roof elevated, and the floor tolerably level, but often wet and
miry. For some distance beyond the entrance, there is not much to
attract attention, but, as we proceed, at the far extremity, the cham-
bers are quite as picturesque as the most noted of the well-known
Mammoth Cave. The ceilings,sides and floor are adorned with a mul-
titude of stalactites and stalagmites, arranged in fanciful combina-
tions, and assuming a variety of fantastic and beautiful forms.

Fossils.—The Third Magnesian Limestone of this county has
yielded a Straparollus, which I have characterized under the name of
8. acutocarinatus, Chemnitzia and Arionellus. Mr.Hough discovered
also a small species of Orthzs, quite abundantly, in some loose masses,
lying at the foot of the bluffs at Double Spring, which doubtless
belong to thisformation.

ECONOMICAL GEOLOGY.

SOILS.

The alluvial bottoms, for the most part, possess good and produec-
tive soils. In the Sandstone districts they are perhaps too arenaceous,
but here also there are many excellent farms. Nearly all the settle-
ments in the county are confined to the river bottoms, although they
are very narrow, never exceeding the half of a mile in width, and
generally averaging not more than three or four hundred yards.

The soils of the uplands are subject to considerable variations,
depending on the character of the underlying geological formation.
In places where the Second Magnesian Limestone prevails, the soil is
often of excellent quality, and well adapted for cultivation. The “Oak
Barrens,” in the south-eastern, middle and western parts of the county,
occasionally offer some very desirable farm sites, and it has been fo me
sometimes a matter of surprise that these have not been more fre-
quently selected for farms, instead of the contracted valleys of the
streams. ‘

In those districts where the surface rock is Sandstone and Third
Magnesian Limestone, the land is in general too rough and rocky, and
the soil too thin and light to be well fitted for cultivation. There are,
however, exceptions to this rule, particularly in some of the northern
townships. o
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IRON.

This valuable ore occurs at a number of localities in Ozark county,
usuallyin the form of brown Hematite. Near Mr. Lantz’s farm, T. 22
N, R.15 W, Sec. 34, Hematite of good quality occurs in sufficient
quantity to lead to the belief that it might be worked to advantage.
The ore, in masses from a few pounds to half a ton in weight, projects
from the lower slope of a hill composed of Second Magnesian Lime-
stone.

At the base of the same hill the Magnesian Limestone contains
Sulphuret of Iron in large masses, and quantities of this worthless
mineral have been extracted at the expense of much time and labor,
under the impression that it was a rich ore of silver, or some other of
the precious metals. In the south-east quarter of Sec. 36, T. 22 N., R.
12, brown Hematite, of good quailty, occurs on the top of a high ridge
of Second Magnesian Limestone. The ore exists in masses varying
from a few ounces to fifty pounds in weight, and is thickly strewn over

a space of about one hundred square yards in extent. The surface
~ indications are that the ore exists here in considerable quantity.

In Sec. 29, of T. 23, R. 12, an ore very similarin appearance occurs.
on the surface of a high glade of Second Magnesian Limestone ; and
in Sec. 23, T. 23, R. 12, Mr. Hough saw a rich Hematite ore near the
summit of an elevated ridge of the same formation. He estimated
that a hundred bushels of the ore might be gathered from the surface
of the ground at this locality. Two miles south-west of James’ saw-
mills, in T. 26, R. 11, the surface is thickly covered with Iron ore for
the distance of nearly a quarter of a mile. Brown Hematite is also of
common oceurrence, in greater or less quantities, over those distriets
where the Second Magnesian Limestone prevails, and it is highly pro-
bable that extensive deposits of this invaluable ore will be found in
Ozark county.

LEAD

Has been observed at a few localities in the county, but only in smalk
quantities, disseminated rarely through the Second Magnesian Lime-
stone, or in the form of “float mineral ” in the beds of the streams.
The character of the geological formations of Ozark counly would,
however, lead one to the opinion that it may be found in some abund-
ance, since the appearance of the formations is very analagous to
the Lead-bearing strata of Franklin and Washington counties. All
the Galena that I have observed was in the Second Magnesian Lime-
stone. It is generally associated with cale-spar, but sometimes with
Sulphate of Baryta. The localities are laid down on the map.
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ZING,

In the form of blende, was noticed at a single locality, in small crys-
‘talline masses, disseminated through the Second Magnesian Lime-
stone, in the north-west portion of the county. :

COPPER.

Minute particles of the green carbonate of this metal were found
disseminated through the cale-spar which sometimes accompanies the
Second Magnesian Limestone.

SALTPETER.

At the locality on Indian Creek where the section of the Third
Magnesian Limestone was taken, Saltpeter occurs in a friable Sand-
stone, near the tops of the bluffs, (bed No. 3 of section.) Thereis here
an opening some four or five feet deep and a couple of yards long, the
sides of which are covered with a white efflorescence of this sub-
stance. The Sandstone is also pretty strongly impregnated with it for
a short distance around the opening. Saltpeter was also observed in-
crusting this Sandstone at other points in the county, but at no place
" was it observed in any considerable quantity.

BUILDING MATERIALS.

Ozark county is bountifully supplied with good materials for con-
struction. The Cotton rock, which, as I have before observed, occurs
in nearly every township in the county,is a beautiful and durable
building rock, possessing nearly the same characters as that used for
the State House at Jefferson City. The lower part, also, of the Sec-
ond Magnesian Limestone, as well as many of the beds of the Third
Magnesian Limestone, furnish material of the very best kind for build-
ing purposes, and the rock may be usually obtained of any required
thickness. These dolomites are especially adapted for the heavier
kinds of masonry, such as the foundations of buildings and bridges.
The Sandstone formations, also, furnish an excellent quality of stone
for construction, but asa general rule they are inferior to the Magnpe-
sian Limestones.

On Bryant’s Fork, in T. 26 N., R. 12 W., N. W. corner of section 6,
is a quarry of a beautiful variety of Sandstone. The rock is made up
of fine grains, and occurs in strata fromsix inches to three or four feet
thick, and when first taken out is quite soft, but it hardens on expo- -
sure to the air. It is of a pure white color, elegantly clouded and
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banded with reddish-brown. This rock is used to some extent in the
neighborhood for chimneys and fire-places, for which it is well adapted.

Fire Rock.

Sandstone, suitable for hearths of furnaces, may be selected from
the Second Sandstone formation, and also from the arenaceous beds
of the Third Magnesian Limestone.

LivEe.

The beds of the Chemung Group, which I have described as oc-
curring near the head of Turkey Creek, are the best in the county for
quick-lime. But wherever the lower part of the Second or the Third
Magnesian Limestone occurs, beds may be found that contain a suf-
ficient quantity of calcareous matter to make a very good article of
lime for all ordinary purposes.

Hypr4aUvLIC LiME.

Some of the more compact earthy-looking varieties of the Cotton
rock have the appearance of Hydraulic Limestone.

MATERIALS FOR BRICK-MAKING.

Bricks of good quality can be made from the sands and clays of
the Quaternary deposits, which occur in the vallevs of the streams.
It is also probable that excellent materials for this purpose will be
frequently met with on the uplands, as the bluff formation doubtless
exists, and will be found on removing a few feet of superficial detritus.

ROAD MATERIALS.

Most of the streams in the county contain comminuted chert, in
the greatest abundance, and this is well adapted for the construction
of roads. Smooth and durable ways can be constructed from it at
comparatively trifling cost.

SAND FOR GLASS-MAKING.

The Saccharhoid and Second Sandstone will furnish inexhaustible

‘ _supplies of pure silicious sand, suitable for the manufacture of the
better kinds of glass.
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MILL-STONES.

Large amorphous masses of silex, sometimes brecciated and con-
taining cavities, are quite common on the uplands in different parts of
the county, and these will often furnish a good variety of Buhr-stone.

SPRINGS.

Ozark county is bountifully supplied with springs of the finest
water, and some of them of remarkably large size. The largest one
is situated near the North Fork, in T. 24 N, R. 11 W, Sec. 32, and is
known under the name of the Double Spring. It issues from near the
base of a bluff of Sandstone and Magnesian Limestone, a few feet’
above the level of the North Fork. This spring discharges an im-
mense volume of water, which is divided, by a huge mass of Sand-
stone, into two streams, with swift currents, flowing in opposite direc-
tions, to join the North Fork about one hundred and fifty yards distant
from the spring. I estimated the width of these streams at not less
than fifty yards. They are separated from the North Fork by a pretty
wooded island, one hundred yards long. The upper stream affords a
good mill-site. I am informed that the quantity of water discharged
by this magnificent spring is not materially diminished during the
dryest seasons of the year. The temperature of the water, measured
at the edge of the spring, was found to be 56°; the temperature of the
air, at the same time, 59°. Other springs, of considerable magnitude,
occurin various portions of the county, giving rise to beautiful and
limpid streams.

CHALYBEATE SPRINGS.

A spring, strongly impregnated with iron, occursin T. 21 N, R.
12 W., Sec. 8. It issues from the base of a hill of Sandstone, two or
three feet above the level of a small branch, and deposits a copious
gelatinous precipitate. A chalybeate spring was also observed in
T. 26 N., R.14 W., Sec. 31. Both of these springs are worthy of trial
in cases requiring the use of tonics.

PINE TIMBER.

Perhaps no county in the State can boast of such extensive and
.excellent pine forests as Ozark. In fact, the size and quality of the
timber will compare favorably with that of the ‘celebrated pineries of
Wisconsin and Minnesota. The largest forests are situated in the
eastern and middle portions of the county. That on the east com-
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mences at the north line of the county, and continues almost uninter-
ruptedly along the North Fork, for the distance of about twenty-two
miles. On the west side of the river its width varies from a half to
a mile, but on the east it is from two to ten miles wide. This pinery,
according to a careful estimate, embraces a distriet of country proba-
bly not less than one hundred and thirty square miles in extent. The
next largest body of pine land lies chiefly in T. 24, 25 and 26, of R. 13
and 14 W. The greatest length is about twelve miles, its width from
two to twelve miles, and it embraces an area of about ninety square
miles. A small forest of pines aleo exists on a small branch of Spring
Creek,* in the N. W. quarter of T. 25 N., R. 16 W.

On the geological map of the county I have endeavored to lay
‘down, with as much accuracy as possible, the general boundaries of
the pine lands, as gathered from personal observation and information
obtained from reliable persons residing in the county. The North
Fork and Bryant’s Fork, and their tributaries, furnish water-power in
the greatest abundance for saw-mills. At this time there are thirteen
or fourteen mills in the county, some of them capable of cutting up-
ward of two thousand feet of lumber per day. Five of them are
sitnated on the North Fork, and the others on Bryant’s Fork and its
tributaries. A large portion of the lumber is conveyed by ox-teams
to Springfield, Bolivar, and even to the mouath of Linn Creek, on the
Osage River.

The importance of these extensive pineries to the future improve-
ment and prosperity of Southern Missouri is evident. At present,
Ozark county can not get this valuable material to market without
great cost, but when the South-western Branch of the Pacific Railroad
is completed, she will be able to furnish large supplies of the very best
quality of lumber to all parts of the State.

* There are at least a half duzen creeks of this name in Ozark county.
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CHAPTER XI.

WRIGHT COUNTY.

BY B. F. SHUMARD.

This county embraces rather more than nineteen townships, or-
about 600 square miles. The surface is generally hilly, and occasion-
ally rough and broken. The elevation of the hills ranges from 50 to-
450 feet above the streams. Most frequently they are neatly rounded
in their outlines, and present gradually ascending slopes, susceptible-
of a good state of cultivation. In the neighborhood of the Gascon--
ade and some of its branches, their sides are often rough and precipi-
tous. The Ozark Mountains (Hills would be most proper) traverse
the southern tier of townships, and constitute the dividing range:
between the waters flowing northwardly into the Missouri, and those:
flowing in an opposite direction into White River. The bearing of"
this range is nearly east and west. From the north the ascent is
rather moderate, but the southern slope usually exhibits steep decliv-
ities down to the valleys. Its general elevation may be stated at 300
feet, but in T. 28 N., R. 14 W., some rounded, conical eminences rise
from it which are upward of 100 feet higher. Among these, Blue Slip
Knob is the most conspicuous, and from its summit one may have a
magnificent and picturesque view of Ozark connty. Nearly every
part of Wright is supplied with clear streams—chiefly the Gasconade
and its tributaries.

The geological formations in this county are the same as in Ozark,
but we find some of them more extensively developed, and others.
more sparingly.

QUATERNARY DEPOSITS.

The alluvial bottoms are usually long, and vary from a hundred
yards to a mile in width. The soil is, for the most part, rich and pro-
ductive.
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The Bottom Prairie is well developed in Wright county, being
frequently met with in the valleys of the streams, though it is often
covered with a thick accumulation of more recent deposit. The fol-
lowing section, taken at Mr. Stevenson’s well, on Stein’s Creek, T. 31,
R. 15, Sec. 15, presents the usual characters of the formation :

No. 1. 4 feet dark vegetable loam.

No.2. 20 feet reddish and vellowish clay, containing numerous fragments of chert.

No.3. 8to 10 feet tough, ash-colored clay, with small masses of ocher disseminated
through it.

No. 4. 2 feetred clay, plastic and containing cream-colored spots.

No. 5. 9 feet red and yellowish clay, with carbonaceous stains.

No. 6. Silicious sand in bottom of well.

I have not observed any shells in the formation in this county.

The soil of the uplands is, of course, greatly modified by the
character of the subjacent strata. Throughout much the largest por-
tion of the county it is of excellent quality and produces well, while
the land is just sufficiently undulating to secure the necessary amount
of drainage. In places where the arenaceous and cherty beds of the
Walciferous Sand-rock reach the surface, the soil is too thin and light,
and is sometimes rendered unfit for cultivation by the large quantities
of chert it contains.

CARBONIFEROUS SYSTEM.

On the summit of Blue Slip Knob, Dove Mount, the high divide
between the Lick Fork of the Gasconade and Wolf Creek, and near
Mr. Prock’s, in T. 29, R. 16, we find a great deal of loose chert, filled
with remains of Crinoids and Brachiopods characteristic of the En-
-crinital Limestone, but no regular strata of this formation have been
met with in this county.

CHEMUNG GROUP?

This group is represented by the Vermicular Sandstone and
shales, and the Lithographic Limestone, which occur in isolated
patches only on the highest mounds of the county.

VERMICULAR SANDSTONE AND SHALES.

This formation occupies a narrow, crescent-shaped band, five or
six miles in length, and from a-fourth to half a mile in width, on the
elevated ridge between the Lick Fork of the Gasconade and Wolf
Creek. It may be seen to the best advantage at a slide near the
southern extremity of the ridge, where nccurs an exposure of it of
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about forty feet. The upper part is a soft, buff Calcareo-magnesian
Sandstone perforated with vermicular cavities, and contains Fucoides
Cauda-galli, Spirifer Missouriensts, ete.; while the lower twenty-five
feet consists of thinlayers of blue and drab shale, with laminations of
gray Limestone interstratified. The shales are replete with the char-
acteristic fossils of the formation, among which the most common are
Sperifer Marionensis, Cyriia acutirosiris and Rhynconella Missou-
riensis. In addition to these, we find here a pretty Orthss very
abundant, two species of Goniaiites and several Gasteropods distinct
from any hitherto observed in the State. The fossils are usually casts,
often composed of specular Iron ore and pyrites, and exhibiting occa-
sionally, when broken open, perfectly formed crystals. The Vermicu-
lar Sandstone and shales, with the above characters, occur also near
the top of Blue Slip and other knobs in its vicinity, and at the top of
a conical mound on Mr. Prock’s land, in T. 29, R. 16, Sec. 11. Mr.
Hough also observed this formation at Dove Mount.

LirnoGrAPHIC LIMESTONE.

Immediately beneath the Vermicular Sandstone and shales, we
find a thin-bedded, light-colored Limestone containing Chonetes or-
nate and other Chemung fossils. These strata occupy the same rela-
tive position in the series as the Lithographic Limestone of the gene-
ral section, to which formation I therefore refer them, although they
do not possess the fine, smooth texture and conchoidal fracture of
the lithographic rock on the Mississippi, but, on the contrary, are
rather coarse-textured, sub-crystalline, and break with an uneven
fracture. The thickness of these beds is from twenty-five to thirty
feet, and they have only been observed on the high ridge between the
Lick Fork of the Gasconade and Wolf Creek, but they probably exist
under the Vermicular Sandstone and shales in other parts of the
<county.

CALCIFEROUS SAND ROCK.
The formations of this group lie directly beneath the Chemung,
:as in Ozark county. They are very extensively developed, forming

the underlying rock of the entire county, save the few isolated patches
-above indicated as being occupied by the Chemung.

SACCHAROID SANDSTONE.

This Sandstone exists on many of the higher elevations through-
.out the county, and its presence is generally recognized by detached

¥
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masses lying over the surface. Rarely do we find good exposures of
the strata. Not unfrequently we see mingled with the Sandstone
large uneven masses of extremely hard silicious rock, vitrified, cellu-
lar and sometimes assuming the character of a quartz breccia. These
masses probably once formed a part of this formation.

In T. 29, R. 14, sections 34 and 35, the Saccharoid Sandstone was
seen reposing on the Second Magnesian Limestone in nearly horizon-
tal beds. The layers are here quite thin, and many of them being
indurated would answer well for flagging stones. . This Sandstone was
again observed resting on the bottom rock of the Second Magnesian
Limestone in T. 80, R. 15, Sec. 28,in T. 80, R. 16, sections 19, 20, 29 and
30, and also in the north-east corner of the county, near the Osage
Fork of the Gasconade.

IThave not been able to see its thickness at any locality.

SECOND MAGYESIAN LIMESTONE.

This is the most important formation in the county. It presents
a thickness of from 200 to 250 feet, and exists to a considerable extent
in every township. Thedescription I have given of it in Ozark county
will pretty nearly apply to it here. Mr. Hough and myself made a
great many sections of it in various portions of the county, from which
I select the following one taken on the Gasconade near the mouth of
Elk Creek. It gives a good view of the general features of the lower
division of the formation in Wright:

No. 1. 35 feet slope; no rocks exposed.

No. 2. 6 feet perpendicular cliff of earthy, buff, Magnesian Limestone, containing cale~
spar, passing downward into rather thick-bedded, gray Magnesian Limestone,.
with thin courses of dark and light chert and nodular masses of the same.

No. 3. 20 feet slope.

No. 4. 43 feet rough, broken chert and indurated Sandstone and Magnesian Lime-
stone, the chert containing cavities occasionally lined with quartz crystals.
and chaleedony.

No. 5. 8 feet thin laminze of greenish gray, fissile argillo-Magnesian Limestone, with

. thin bands of chert.

No. 6. 5} feet Sandstone and Magnesian Limestone in alternating layers.

No. 7. 16 feet wall of compact Magnesian Limestone, containing chert and cale-spar.

No. 8. 55 feet slope, partly underlaid by Second Sandstone.

The upper part of the Second Magnesian Limestone everywhere
‘consists of buff and cream-colored, earthy Magnesian Limestone
(Cotton rock,) in even layers.

With these features the Second Magnesian leestone may be
constantly seen on the Gasconade and its branches, Wood’s Fork,
Lick Fork, Elk and Beaver creeks, and it is also occasionally finely
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displayed along the beautiful valleys of Parks, Stein’s, Clark and Dove
creeks, throughout nearly their entire extent. Itisthisformation that
imparts to the bluffs of the streams in Wright their remarkable mural
and picturesque appearance. The Cotton rock may, in general, be
seen to the best advantage on the upper slopes and summits of“the
ridges.

Fossils—The Second Magnesian Limestone of this county has
not yielded fossils so abundantly as in Ozark. Nevertheless we have
found them at a number of points, chiefly in the cherty debris of the
formation. Near the mill on the Gasconade in T. 30, R. 13, Sec. 5,1
found some thin, loose shales of calcareo-silicious rock, with Sirapa-
rollus bigranosus,* Chemnitzia, and several specimens of the glabella
and pygidium of Arionellus (?) Missouriensis. On Wood’s Fork Mr.
Hough found in the compact Magnesian beds with Straparollus ard
Ohemnitzia, fragments of a trilobite, very similar to a species found
by Mr. Broadhead in the Second Magnesian Limestone at Hermann,
in Gasconade county.

SECOND SANDSTONE.

This rock presents the same lithological appearance in Wright
county that it does in Ozark. It is well developed on the southern:
declivity of the Ozark range, where it is frequently seen beneath the
Second Magnesian Limestone, presenting occasionally a thickness of
one hundred feet and upward. The valley south of this range is also
underlaid by this formation.

On Whetstone Cpeek this Sandstone first appears in T. 29, R. 13,
Sec. 28, and thence continues uninterruptedly on both sides of the
stream to its confluence with the Gasconade. As we approach the
line between townships 29 and 30 it extends from a half to a mile east
of Whetstone and on the west to Clark’s Creek; but as we proceed
north of this line it diminishes in Wldth and at the Gasconade receives
a thick capping of Magnesian Limestone. Between Whetstone and
Clark’s Creek its thickness is about 180 feet. The lower part of the
mass is in thick beds; the upper 30 feet is indurated, and in rather
thinly laminated layers.

The Second Sandstone may also be frequently seen underlying the
Second Magnesian Limestone in the bluffs of the Gasconade, Beaver,
Lick Fork and Elk Creek. On these streams we scarcely ever find
an exposure of more than fifty feet of the formation.

No fossils were discovered in the Second Sandstone in Wright
county.

*This fossil is the most characteristic species of the Second Magnesian Limestone, both in this
and Ozark county.

. G.8—14
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ECONOMICAL GEOLOGY.

SOILS.

In addition to what I have already said in relation to the soils of
Wright county, when speaking of the Quaternary Deposits, I will
merely observe, that under a proper system of cultivation, they are
capable of supporting a large agricultural population, and are perhaps
not inferior to those of any county in South-west Missouri. They are
specially adapted to the raising of wheat, corn, oats and tobacco, and
the prairie bottoms furnish excellent pasturage for cattle.

TIMBER.

The bottom lands of the streams bear often a thick growth of
Hickory, Oak, Elm, Maple, Cottonwood and Black and White Walnut,
and the uplands Black-jack, Post Oak, ete. Thereis therefore no lack
of timber to supply the present and future demands of the county,
and all the principal streams furnish water in abundance for mill sites.

IRON.

Masses of brown Hematite were observed in small quantities in
the Second Magnesian Limestone on the Ozark Range and on the land
in other portions of the county, but it was nowhere seen in sufficient
quantity to justify the opinion that it could be worked to profit.

LEAD.

Galena has been found in small quantities at several localities in
Wright county, alwaysin the Second Magnesian Limestone.

In T. 29, R. 16, 8. W. quarter of Sec. 11, Mr. J. P. Prock obtained
about one hundred and fifty pounds of ore, in well-formed cubic crys-
tals, from cavitiesin the Magnesian Limestone. The rock in which it
occurs is compact, of sandy texture, and contains a good deal of cale-
spar. This is the largest amount that has been obtained from any one
place within the present limits of the county.* Mr. Prock also found
small masses of #oat mineral in the 8. E. quarter of Seec. 11, and N. E.
quarter of Sec. 23, of same township and range.

Oa land belonging to Mr. Preston Prock, on a small branch of
Wood’s Fork, about a mile and a half east of the Webster county line,
Lead occurs in the Cotton rock, and a half a mile both east and west

. * Lead has been mined to a considerable extent in that part of the adjoining county of Webster
which, at the last session of the Legislature, was separated from ‘Wright county.
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of this place it has been found in the
same strata. At none of these locali-
ties does the ore occur in veins, but it is
.always found in bunches resting in cav-
ities in the rock. On Mr. Sparks’ land,
in T. 29, R. 14, Sec. 23, Lead occurs in
sandy Magnesian Limestone. About
ten pounds of mineral have been ob-
tained at this place.

COPPER.

In T. 28, R. 16, Sec. 23, Mr. Hough
found small particles of the Green Car-
bonate of Copper disseminated through
the cale-spar, which is here very abund-
ant in Second Magnesian Limestone.

BUILDING MATERIALS.

The Second Magnesian Limestone
.and the Lithographic Limestone furnish
good and durable rocks for building
purposes, and the latter is abundant in
nearly every part of the county.

Tuz Corrox Rock

‘Of this county, as well as of Ozark, is
a beautiful and excellent material for
construction, while that composing the
thicker and more compact Magnesian
beds at the base of the formation, is
especially adapted to the heavier kinds
of masonry. The beds of the Second
-Sandstone may also be frequently found
suitable for the construction of build-
ings, but as a general rule the Magne-
sian Limestones are to be preferred.
"The upper portion of the Second Sand-
-stone on Whetstone Creek and the Gas-
-conade exists often in thin, even layers,
~..and these may be employed to advan-
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tage for flagging stones and for hearths of furnaces and chimney
places.

MATERIALS FOR BRICE-MAKING

Of good quality are furnished by the sands and clays of the Qua-
ternary formation, both on the uplands and in the alluvial bottoms.

LIMESTONE.

The Lithographic Limestone of the Chemung- will burn into a
white, pure quick-lime, and is the best rock in the county for this pur-
pose. When this rock can not be readily obtained, the compact beds
of the Second Magnesian Limestone will answer a very good pur-
pose. Some of the beds contain a good deal of calcareous spar, which
is recognized by its glassy appearance, and these should be selected
for burning in preference to the earthy-looking layers.

Hypravric Live.

Some of the Cotton rock strata apparently possess hydraulic
properties.
Saxp
For glass-making and mortar may be obtained in inexhaustible quanti-
ties from the Second Sandstone formation.
BrHR-STONE.
The large silicious masses which occur frequently on the tops of

the high ridges in various parts of the county, often have the cel-
lular and other appearances of a good quality of Buhr-stone.



CHAPTER XII

LACLEDE COUNTY..

BY B. F. SHUMARD.

Laclede county has nearly 22 townships, and about 790 square
miles. Its topographical features are very similar to those of Wright
county, although it presents greater variety of surface. It varies
from gently rolling prairie to rough and rugged hills, which are
scarcely fit for cultivation. Generally, as we approach the larger
water-courses, the land assumes a remarkably rough and broken char-
acter. In the vicinity of the Big Niangua, Gasconade, and its princi-
pal affluent, the Osage Fork, we find hills from 150 to 450 feet in hight,
with abrupt, rocky slopes, and separated by deep and narrow valleys.
But, after we leave these streams a short distance, the surface of the
country loses its abrupt character, and as we reach the summit level
between the Osage Fork and Gasconade and the upland east of the
latter stream, we encounter moderately rolling lands and broad flats,
bearing, chiefly, Post and White Oak, with some. Black-jack and Black
Hickory. Throughout these areas many excellent and productive
farms may be selected. Between the Osage Fork and waters of the
Gasconade, we find a broad and fertile district of undulating wood-
land, interrupted occasionally by extensive patches of beautiful

prairie.
VALLEYS.

The valleys of Osage Fork and Gasconade, which are the largest
in the county, vary from a fourth to a mile in width. They possess a
rich soil, and are heavily timbered, chiefly with White and Sugar Ma-



214 GEOLOGICAL SURVEY.

plev, White and Black Walnut, White and Burr Oak, Buckeye, Shell-
bark and ‘several other varieties of Hickory, Ash, Sycamore, Hack-
berry, Spicewood, Pawpaw and Dogwood.

Along the course of nearly all the smaller streams, we find val--
leys from 100 yards to half a mile wide. Some of them are extremely
beautiful, presenting long undulating bands of rich prairie and wood--
land, bounded on either side by low hills, with gentle slopes, and often
very graceful in outline. These valleys possess highly fertile soils-
and afford some of the finest farms in the county. Among these the
valleys of Goodwin Hollow, Dry Auglaize, Bear, Mill, Cobb’, Brush.
and Prairie Creeks are particularly worthy of being mentioned.

STREAMS.

Nearly every portion of Laclede county is well irrigated, as wilk
be seen upon examining the map accompanying this report, which
represents a multitude of streams meandering through all parts of it.
The largest are the Gasconade, Osage Fork and Niangua Rivers.
They are very crooked, the water remarkably clear, and their currents
swift. They are capable of furnishing an abundance of the very best
water-power.

QUATERNARY DEPOSITS.

Besides the superficial deposits, such as soil and detritus, we re-
-cognize in Laclede the “ Bottom Prairie,” and perhaps the equivalent
of the Bluff formation.

The Bottom Prairie, wherever seen, presents the same characters -
as in Wright county, and therefore it nesd not be again described
here. There is reason to believe that it exists in the valleys of many
of the streams; but as few excavations of any considerable depth
have been made for wells and other purposes in the county, its extent
could not Le determined. Very often it is covered with thick accu-
mulations of comminuted chert derived from the destruction of the
older strata.

Bluf Formation.—In this formation we are disposed to group
the red Clays and Sand, which are everywhere met with beneath the
soil and subsoil of the uplands of Laclede. It usually exists as tough,
reddish loam, with courses of Sand occasionally interstratified, and
remarkably free of coarser materials ; at other times it abounds with
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small, angular fragments of chert. Its thickness was found to vary
from 2 feet to 30 feet, and it was usually observed reposing on beds of
flint. In a well sunk by Mr. Appling, in T. 32, R. 16, N. E. quarter of
Sec. 13, we folind the following Section:

No. 1. 4 feet soil and subsoil.
No. 2. 20 feet Brick-red Clay, very tough, aud containing fragments of chert.
No. 3. 36 feet comminuted chert.

In a second well, also on Mr. Appling’s land, the Section is—

No. 1. 4 feet soil and subsoil.
No. 2. 16 feet tough red Clay.
No. 3. 6 feet loose silicious Sand.

PALEOZOIC ROCKS.

The Paleozoic strata of Laclede county belong exclusively to the
inferior part of the Lower Silurian system, or to the Magnesian Lime-
stone series. The subdivisions of this series which we have observed
here are the Saccharoid Sandstone, Second Magnesian Limestone
Second Sandstone and the Third Magnesian Limestone. The strata of
these several formations present but little evidence of disturbance
throughout the county. Occasionally we have observed local undu-
lations, but usually the beds are found to maintain nearly a horizontal
position.

SACCHAROID SANDSTONE.

This formation prevails to a very limited extent in Laclede, and
it was not anywhere seen in regular beds. Large fragments of it were
found on the highest points of the dividing ridge between Osage Fork
and Prairie Creek, and also on the high ridge east of the Gasconade,
in T. 83, R. 12. At these places it is more indurated than we find it in
the counties further east.

SECOND MAGNESIAN LIMESTONE.

The Second Magnesian Limestone is well displayed in Laclede.
It occurs in almost every township excepting the half townships in
the south-western part of the county. It is generally a buff, earthy
Magnesian Limestone, sometimes soft and sometimes very compact in
its texture, and usually breaking with a conchoidal fracture. Now and
then the layers contain small crystals of cale-spar, and sometimes
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small, rounded masses of compact quartz. Near the junction of the
formation with the underlying Second Sandstone, we most commonly
find a few feet of alternations of hard Silico-magnesian Limestone
and rough Sandstone, in thin layers, and deeply stained with iron.
To these succeed from ten to twenty feet of soft, earthy Magne-
sian Limestone, above which we have the “Quarry Rock”—a toler-
ably compact, dark. gray, sub-crystalline Dolomite, mottled with small
patches and veins of whitish, decomposing Dolomite, appearing on the
weathered surface like fucoids. These beds vary from four inches to
two feet in thickness, and are wrought somewhat extensively for
building purposes. They are succeeded by thin and even-bedded,
earthy Magnesian Limestone, which is generally of a uniform cream
or buff color. The entire thickness of the formation has not been
seen at any locality in Laclede county. The greatest development
observed is on Cymblin Creek, in T. 35, R. 14, N. E. quarter of Sec. 28
where it presents a section of about one hundred and forty feet. Near
the Gasconade, in T. 35, R. 14, S. W. of Sec. 10, it appears to the hight
of ninety feet, and on the Osage Fork, in T. 34, R. 14, N. E. of Sec. 4,
it is well exhibited to the hight of eighty-six feet.

The Second Magnesian Limestone occupies the highest parts of
the county, and wherever it prevails we find a gently undulating
country, well snited for farming purposes. The town of Lebanon is
underlaid by this rock, and from thence it may be traced almost con-
tinuously in every direction for several miles. To the west and south-
west it prevails to within a couple of miles of Spring, Hollow and
Brush Creeks. It also occupies the higher parts of the country be-
tween those streams, and that between Bear and Mill Creeks. North
of Lebanon, we find it developed in the prairies between -Goodwin
Hollow and the Dry Auglaize, and on the east side of the latter stream
it extends to the Camden county line. Again, it forms all the higher
parts of the ridge over which runs the line of the Pacific Railroad, and
it is largely developed on the upland between the Osage Fork and
Gasconade, and also on the upland east of the latter stream.

Fossils.—The Second Magnesian Limestone of Laclede has not
yielded many fossils. They were only seen at a few points, and even
then were so badly preserved as to not permit us to determine their
specific character. They belong to the genera Straparollus and Mur-
chisonia.
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SECOND SANDSTONE.

This formation was frequently observed reposing on the Third
Magnesian Limestone. It presents usually the same faatures de-
scribed on pages 125 and 126 of the Second Geological Report.
Its greatest developmentis in the vicinity of the Niangua, where it
attains a thickness of from 60 to 70 feet. Its thickness is very variable
in Laclede county, varying from 10 to 70 feet. It sometimes occurs in
thin layers and sometimes in heavy massive beds. When well de-
veloped, as near the Niangua, we find the country much broken and
the land sterile and scarcely fit for cultivation. The Second Sandstone
is frequently exposed near the summits of the bluffs of the Gasconade
and Osage Fork, where it is often found passing rapidly into compact
and cellular chert. It is this rock,in connection with the Third Mag-
nesian Limestone, that imparts to the bluffs of those streams their
bold and abrupt character. This Sandstone occurs throughout the
whole course of Mill Creek, and is quite common on Bear and Cym-
blin Oreeks. It is also occasionally exhibited on Brush, Cobb’s, Pan.
ther and Spring Hollow Creeks.

THIRD MAGNESIAN LIMESTONE.

This formation is largely developed, both vertically and horizon-
tally, in Laclede county. In general lithological features it accords
with those described in the Second Geological Report, on page 125.
Nevertheless, we find some local variations of the beds at different
points. The inferior part of the formation is usually an even-bedded,
gray and buff Magnesian Limestone, of a sub-crystalline structure.
Some of the beds are quite compact and fine-textured, and others are
soft and of a sandy texture. The upper division of the formation con-
. sists for the most part of formations of chert and Magnesian Lime-
stone, and occasionally beds of Sandstone. The chert and Magnesian
Limestone frequently pass one into another in very short distances, so
that sections of parallel beds, taken at points not far apart, present
strongly marked differences. Thus, near Pine Creek, T. 33, R.13, Sec-
34, Mr. Engelmann obtained a section as follows:

No. 1. 30 feet slope, covered with chert and cherty Sandstone.

No. 2. 2 feet compact, sub-crystalline Magnesian Limestone.

No. 3. 19 feet alternations of chert and gray sub-crystalline Magnesian Limestone.
No.4. 3 foot fine-grained earthy Magnesian Limestone.
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No. 5. 10 feet compact Magnesian Limestone ; some beds coarse-grained; some cherty..
No. 6. 171 feet hard Magnesian Limestone and chert.

No.7. 7 feet thick-bedded, compact, light gray Dolomite.

No. 8. 8 feet cherty Magnesian Limestone.

No. 9. 10 feet Talus.

On the Gasconade, in T. 34, R. 13, Sec. 23, a section of the equiva-
lent part of this formation is:

No. 1. 20 feet slope, strewn with chert and cherty Sandstone.

No. 2. 9 feet alternations of Sandstone and Dolomite, the latter sometimes oolitic.

No. 3. 20} feet heavy beds of light gray, sub-crystalline Magnesian Limestone, Sand--
stone and chert, containing sometimes translucent quartz grains, which impart
to the rock an oolitic structure.

No. 4. 33 feet cherty Magnesian Limestone.

No. 5. 6 feet sandy textured Magnesian Limestone.
No. 5. 50 feet alternations of chert and Dolomite.
No. 7. 14 feet compact, silico-Magnesian Limestone, some of the layers passing into-

Sandstone.
No. 8. 92 feet fine-grained, close-textured Dolomite.
No. 9. 3feet bench of chert.

The Third Magnesian Limestone may be seen in the cuts of nearly
all the streams of the county, but it is best displayed on the Niangua,.
Osage Fork and Gasconade rivers, and Mountain, Woolsey’s, Stein’s,.
South, Cobb’s and Goodwin Hollow Creeks. On these streams it ex-
hibits those bold and picturesque escarpments so characteristic of the
formation wherever it occurs in Missouri.

On the Niangua it sometimes presents many vertical cliffs, from
200 to 300 feet high, and on the Gasconade and Osage Fork from 100 to-
200 feet. In the bluffs of the smaller streams it exhibits a thickness
of from 20 to 100 feet. Wherever the cherty beds of the formation lie
near the surface, the country becomes very broken, and the soil is quite
barren, from the immense quantity of fragments of this rock it con-
tains. We often find accumulations of this broken material many feet
in depth, and covering wide areas.

Fossils.—As far as our observations extend, organic remains are
of uncommon occurrence in the Third Magnesian Limestone of La-
clede county. On the Osage Fork, Gasconade and Mill Creek, we
found Straparollus acuto-carinatus, and twe or three species of Mur-
chisonia identical with some that occur in the same formation in

Ozark and Wright counties. They were observed only in the cherty
beds of the mass.
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ECONOMICAL GEOLOGY.

The soils of Laclede county present considerable variety. Those
forming the alluvial bottoms of the streams are the richest in the
county. They are derived partly from the destruction of the Third
Magnesian Limestone and partly from the subjacent bottom prairie..
They all contain a large admixture of vegetable mcld. The soils of
the larger water-courses are remarkable for their fertility, and sup-
port a heavy growth of the finest kinds of timber. They are capable
of producing excellent crops of corn, hemp and oats, and after being
under cultivation for several years, so as to exhaust them in part, they
become excellent wheat lands. The bottoms of the smaller streams.
are not so heavily timbered, but are scarcely inferior in point of fer-
tility. Among these we may cite the bottom lands of Goodwin Hol-
low, Dry Auglaize, Prairie, Bear, Brush, Stein’s and Cobb’s Creeks..
as affording farms scarcely inferior to any to be found in the State.

UPLAND SOILS.

The soils overlying the Second Magnesian and the calcareous.
parts of the Third Magnesian Limestones come next to the bottoms in.
point of fertility. Some of the best upland soils are derived from the:
Quaternary red loam, which, as already stated, is extensively spread
over the older rocks of the higher grounds of the county. These soils.
vary much in character. Sometimes they are light colored, clayey
and wet in the spring, particularly in what are called the Post-Oak
flats, but most generally we find them to possess the requisite propox--
tions of Clay,Sand and vegetable matter to constitute valuable farm-
ing lands. Townships 33, 34, 35 and 36, of ranges 15,16 and 17 west,
contain large tracts of valuable upland, with timber in abundance for
. fencing and other purposes. These lands are capable of being vastly
improved by deep and thorough subsoil plowing; and I do not hesi-
tate to say that even the worst of the so-called wet Post Oak flats
may be converted into valuable farms by one or two thorough sub-
soilings.

The poorest soils of the county are those overlying the Second:
Sandstone, and chert beds of the Third Magnesian Limestone. When
these rocks reach the surface, the soil contains so much Sand or chert
as to render it almost worthless.
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IRON ORE.

Fragments of brown and specular Iron ore were observed at a
number of points in the county, but only in small quantities, scattered
over the surface of the hills occupied by the Third Magnesian Lime-
stone and Second Sandstone. Mr. Engelmann observed large masses
of brown Hematite near Bear Creek,in T. 36, R. 14, Sec.25. On Field-
ing Clark’s land, in T. 36, R. 16, Sec. 5, an impure earthy variety oc-
curs, associated with Galena.

LEAD.

; Although the Third Magnesian Limestone, which, in counties fur-
ther east, has yielded such enormous quantities of Galena, is exten-
sively developed in Laclede, we have observed it to occur only in a
single locality—to wit: on Fielding Clark’s land, in T. 86, R. 16, N. W.
.quarter of Sec. 5. At this place a few shallow excavations have been
made in a soft variety of the Third Magnesian Limestone, and a few
pounds of the Sulphuret of Lead got out. The ore occurs dissemi-
nated through an impure brown Iron ore, 200 yards distant from an
igneous dyke of Granite. This locality is worthy of being further
proved. It is not improbable that other deposits of this valuable
metal will be found in Laclede county.

BUILDING MATERIALS.

The calcareous portions of the Third Magnesian Limestone furnish
a good and durable building material, and this rock may be found in
nearly every part of the county. The inferior part of the formation
is usually the best, as it does not contain much silicious matter, and
blocks from one to four feet thick may be got out. The Second Mag-
nesian Limestone also yields excellent materials for construction.
‘The dark-gray Dolomite, with vermiform bodies, near the base of the
formation, is used somewhat extensively in the county for the under-
pinning of buildings, and for chimneys and hearths. It generally lies
in even beds, from ilen to eighteen inches thick; is easily quarried,
and dresses well. Its texture and composition indicate that it is cal-
-culated to withstand the action of the weather for a long period.

Quarries have been opened in this rock on the divide near the
head of Bear Creek, and near the Dry Auglaize,in T. 36, R.15, Sec. —.
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The entire thickness of the beds at these quarries is from twelve to:
fifteen feet. The Second Sandstone may also be used as a building
rock, but it is inferior to the Dolomites.

FIRE-STONES, FLAGGING-STONES, ETC.

The quarry rock of the Second Magnesian Limestone furnishes a.
good material for the construction of the backs and jambs of chimney-
places. The Second Sandstone may also be advantageously employed.
for this purpose. The latter is often quite refractory, and may be used
for the hearths of iron and other furnaces. Some layers of this Sand-
stone are quite thin, and sufficiently indurated to answer very well
for flagging and paving-stones.

MILL-STONES.

Very often we find the Second Sandstone composed of grains
firmly cemented with a silicious paste, and this variety may be em-
ployed for mill-stones. At Cherry’s grist-mill, on the Osage Fork, I
saw a set of stones, made from this rock, that have been in constant
use for upward of twenty years, and I am assured by Mr. Cherry that
the farmers prefer the meal made by these stones to that made by the
French Buhr. They were quarried in T. 34, R. 14, Sec.16. The same
rock exists also at a number of points on the Gasconade and Osage
Fork Rivers.

LIMESTONE FOR LIME.

The Third Magnesian Limestone abounds in strata that may be
burned for lime. The more crystalline portions should, of course, be
employed for this purpose.

ROAD MATERIALS.

The comminuted chert which we find so abundant in the beds of
nearly all the streams, and on the hill-sides, where the Third Magne-
sian Limestone prevails, is a most excellent material for macadam-
izing roads. It combines cheapness with durability, and should always
be preferred to the Dolomites, which are more readily crumbled to
powder. It can nearly always be found in fragments sufficiently small
to be at once applied to the grades.
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CHAPTER XIIIL

PULASKI COUNTY.

BY B. F. SHUMARD.

Pulaski county embraces an area of nearly six hundred and fif-
‘teen square miles. The county is in general very hilly and broken,
‘but there are extensive districts of rich and productive agricultural
lands in the alluvial bottoms of the streams,as well as in the uplands. -
"The hills range from fifty to five hundred or more feet above the gen-
eral level of the adjacent water-courses. Along the principal streams
the scenery is remarkably bold and picturesque. The Gasconade and
Big Piney Rivers, and Robideaux, Spring, Musgrove and Baldridge
~Creeks are often escarped with long lines of bluffs, which present oc-
-casionally perfectly perpendicularrocky faces more than two hundred
feet in hight. If we travel back from the streams, avoiding the valleys
of the smaller branches, we pretty constantly encounter at first very
-rough hills with rapid declivities, covered with chert and Sandstone;
afterward the surface often becomes gently rolling, or expands into
level plains, forming what are known in the county as “Post Oak
Flats.” These flats occur on the summits of most of the higherridges.
'They have a width of from a hundred yards to a couple of miles, and
bear a growth of chiefly Post Oak, Black-jack and Black Hickory.
For a short time during the spring these lands are occasionally wet,
but after they have once been effectually “broken up ” by the plow,
they are no longer so, but form good and very desirable farming lands.
'The most extensive flats are situated between the Gasconade, Robi-
.deaux and Big Piney, and to the east of the latter stream. They also
occur on the dividing ridges of the small streams of the northern part
of the county. The hills in the vicinity of the streams, though often
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exceedingly rough and unfit for cultivation, are still valuable on ac-
count of the heavy growth of excellent timber that is found upon
them.

VALLEYS.

The valleys of the Gasconade, Big Piney Rivers and Robideaux:
and Spring Creeks are from a few hundred yards to a mile wide. They
are remarkable for the richness and fertility of their soils throughout
their whole extent in the county. They may be classed among the
very finest soils of the State for the culture of corn, and after they-are
partially exhausted form the best of lands for raising wheat and other
varieties of small grain. They bear a very heavy growth of White,
Burr and Scarlet Oak, White and Sugar Maple, Shell-bark Hickor‘s.r,
White and Slippery Elm, Dogwood, Cottonwood, Ash, Linden, Elder,
Grape, Hackberry and White and Black Walnut. The valleys of most
of the small streams of Pulaski have also rich and productive soils,
and some of the choicest farms in the county are to be found here..
These valleys do not usually exceed a quarter of a mile in width, but
often have a length of several miles. Their surface is for the most.
part level or gently undulating, and bounded on either side by gently
rounded hills, which have sometimes a very beautiful and pleasing
appearance. In Southern Missouri these narrow valleys are commonly
known under the name of “ Prairie Hollows.”

STREAMS.

All parts of Pulaski are interseclied by streams of the purest-
water. The largest is the Gasconade River, which first enters the-
south-western corner of the county, and after running a few miles in
a general north-westerly course, enters Laclede, where it makes a
curve easterly to re-enter Pualaski in the north-west corner of T. 85, R.
13, whence it pursues a general E. N. E. direction, traversing the entire-
length of the county. It has a swift current, and is exceedingly
crooked throughout its entire course. It is capable of affording any
quantity of the finest water power. The next in magnitude is Big:
Piney River, which enters the south-eastern portion of the county,
and runs in a general course north through the western tier of town-
ships to its confluence with the Gasconade. Although a crooked
stream, the current is not so rapid as the Gasconade. It is navigable
during certain periods of the year, and large quantities of lumber are
annually rafted down this stream from Texas county. The Gasconade
and Piney both receive a multitude of small confluents from all parts.
of the county.
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QUATERNARY DEPOSITS.

The superficial deposits of Pulaski county may be classed as Allu-
vium, Bottom Prairie and Bluff. The Alluvium embraces the differ-
ent varieties of soils, with their underlying clays and beds of com-
minuted chert, which are found both on the uplands and river bot-
toms. The soils of the larger bottoms contain a great deal of humus
and decaying vegetable matter, and the beds of all the streams are
generally covered with rolled and angular fragments of flint.

The subjoined section, taken in the valley of a small tributary of
the Gasconade, in Sec. 4, T. 86, R. 13, forms a good example of the
character of the surface deposits in other parts of the county :

3 feet dark soil and subsoil.

4 feet reddish Clay, containing a good deal of finely broken chert.

3 feet reddish arenaceous Clay. )

5 feet bed of broken chert, with some reddish Clay.

2 feet reddish arenaceous Clay.

8 feet same as No. 4.

1 foot same as No. 3.

. 5 feet same as No. 4.

No. 9. 7 feet chert; the fragments larger than in upper beds, with some reddish Clay.
No. 10. 8 feet cherty beds of Third Magnesian Limestone.

(=]
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Bottom Prairie—Underneath the above deposits we sometimes
find light gray and ash-colored loam and tough blue Clays, sometimes
variegated, which, for the present, we place with the Bottom Prairie.
They are rarely to be seen in the county, though it is probable they
exist in the bottoms of most of the streams. In the few places where
the formation has been seen, we have not been able to detect any
fossils init.

Blufs—In this county, as in Laclede, we generally find beneath
the soil and subsoil of the hills and table lands, deposits of reddish
Olay and Sand, the former being sometimes highly arenaceous, which
we refer, provisionally, to the age of the Bluff formation. It some-
times attains a thickness of 30 feet.

PALAOZOIC ROCKS.

There is but little variety among the older rocks of Pulaski
county. The strata all belong to the Magnesian Limestone series, cer-
tain members of which are here strongly developed. We recognize
the Second Magnesian Limestone, Second Sandstone and Third Mag-
nesian Limestone.

é.5—15
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SeEcoND MAGNESIAN LIMESTONE.

This formation is chiefly exhibited in the northern and eastern
parts of the county, where it occurs generally on the highest parts of
the hills. Mr. Engelmann describes it as a thin-bedded and even-
bedded, dark gray Dolomite, with numerous small, irregular cavities,
filled with light pulverulent Limestone, and underlaid by thick beds
of fine textured, compact, light gray Magnesian Limestone. The en-
tire thickness of the formation has not been seen at any locality in
the county, the lower beds only being represented. It is constantly
met with reposing on the Second Sandstone on the dividing ridges
between the small streams on the north and west of the (Gasconade.
Whenever it constituted the surface rocks we find a gently undulat-
ing country provided with an arable soil. Tha best exposures are to
be found near the northern boundary line of the county. The finest
upland soils are to be found where this formation prevails. Itis not
improbable that the Post Oak Flats, between Robideaux and Piney,
and those west of Piney, may be in part underlaid by this formation.
This, however,can not now be determined, as no excavations have been
made down to the older rocks in these situations.

SECOND SANDSTONE, F. 2.

The Second Sandstone is animportant formation in Pulaski ; there
is not a township in the county that does not contain a greater or less
development of it. We find it capping nearly all the bluffs of the
Gasconade, and frequently those of the Robideaux. It forms the sur-
face rock over large areas between the Gasconade, Robideaux and
Piney. In fact, as soon as we leave the valleys of these streams we

find it everywhere strewn over the surface of the hills, on the slopes

of which it is sometimes so abundant as to render the land sterile and
anfit for cultivation. This formation is also frequently encountered
on the north side of the Gasconade. It is this Sandstone, together
with the cherty beds of the underlying Third Magnesian Limestone,
which gives to portions of Pulaski county their exceedingly rough and
broken character. The sections given below will convey a just idea
of the lithological character of the different members of the forma-
tion as observed in the county.

Section taken on Robideaux Creek, T. 32, R. 12, Sec. 36.

No. 1. 15 feet alternations of Sandstone and chert projecting from a slope.
No. 2. 15 feet heavy bedded Sandstone, composed of coarse and fine erystalline grains,
the weathered surface sometimes partially vitrified.
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No. 8, 8 feet slope covered with heavy masses of Sandstone.

No. 4‘ 6 feet rough broken chert, with bands of Silicious Magnesian Limestone.
No. 5. 15 feet rough chert, in thick, irregular beds.

No. 6. 9 feet slope covered with rough masses of chert.

No. 7. 9 feet hard, firmly cemented Sandstone and chert.

On the Gasconade, in T. 85, R. 13, Sec. 19, Mr. Engelmann obtained
the following section:

20 feet slope, covered with immense blocks of Sandstone.

2 feet bed of chert.

4 feet compact Magnesian Limestone.

18 feet alternation of Sandstone and sandy-textured Magnesian Limestone.
Soft, heavy-bedded white Sandstone.

71 feet heavy-bedded Third Magnesian Limestone.

Z
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From the foregoing section, it will be seen that the Second Sand-
stone of Pulaski county contains some calcareous strata, as well as
beds of chert. Indeed, it is very variable in its characters throughout
the county, changing often very suddenly from pure Sandstone into
chert, and from chert to Magnesian Limestone, in very short distances.
It is rare to find two sections agree in all particulars, even when they
are taken at points not far apart; the beds vary from three inches to
several feet in thickness; some layers are quite soft, o thers approach-
ing almost to quartzite in hardness. The thickness of the formation is
also quite variable; it may be stated at from 20 to 100 feet, the most
-commonly observed thickness being from 50 to 60 feet. Itis best de-
veloped near Cook’s mill, in the S. W. part of the county, where it pre-
sented a thickness of upward of 100 feet.

THIRD MAGNESIAN LIMESTONE.

This formation is enormously developed in Pulaski county. It
constitutes the bluffs of all the large streams, and presents a.thickness
which can not be estimated at less than 500 or 600 feet. The best ex-
hibitions of it are to be found on the Gasconade and Piney, where it
appears in a succession of elevated bluffs, first on one and then on the
other side of the streams, presenting often perpendicular walls of
more than 200 feet in hight. These bluffs are usually discolored by
Oxide of Iron,and are often cleft from base to summit by deep, verti-
cal fissures ; they are also frequently cavernous, but we have not found
the caves to be of any considerable magnitude, their length seldom
exceeding 100 or 200 yards from the entrance. This formation is also
exhibited in cuts of all the streams flowing into the Gasconade, and
wherever the calcareous beds reach the surface we find a gently roll-
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ing country, well suited for cultivation; but on the contrary, where
the silicious beds form the surface rocks, the country becomes very
uneven and rocky.

No. 1. 2feet rough and rugged chert.

No. 2. 57 feet compact and sandy-textured crystalline Magnesian Limestone, of alight
gray color, in beds from a few inches to three feet thick.

No. 3. 2feet band of chert.

No. 4. 39 feet sandy-textured, light gray, calcareo-Magnesian Limestone—a good
building rock.

No. 5. 10 feet chert.

No. 6. 5 feet Magnesian Limestone.

No. 7. 80 feet chert,in rough, massive beds.

No. 8. 5 feet sandy-textured, light gray, calcareo-Magnesian Limestone.

No. 9. 2 feet chert.

No. 10. 51 feet Talus, probably underlaid by calecareo-Magnesian Limestone.

On Robideaux Creek, at Waynesville, Mr. Engelmann obtained the:
following section of the Third Magnesian Limestone :

No. 1. 20 feet slope, covered with rugged chert.

No. 2. 3 feet beds of chert.

No. 3. T feet sandy-textured Magnesian Limestone, with courses of chert.

No. 4. b5 feetalternations of chert and Limestone; some layers of oolite.

5.

No. 6. 1 foot Sandstone.

No. 7. 30 feet cavernous, fine-textured, gray Magnesian Limestone, very much frac—
tured.

No. 8. 25 {eet, more crystalline, sandy-textured Magnesian Limestone ; some layers-
highly granular.

" No. 9. 13 feet compact, brecciated chert, and layers of compact and granular Magne--
sian Limestone.
No. 10. 15 feet sandy-textured Magnesian Limestone.
No. 11. 15 feet chert and Magnesian Limestone.
No. 12. 8feet compact, light gray, sub-crystalline Magnesian Limestone.
No. 13. 2 feet band of chert.
No. 14. 50 feet sandy-textured Magnesian Limestone.

Fossils.— The cherty beds contain Gasteropoda, chiefly of the
genus Plutoromaria and Straparollus ; we found, however, only frag-
ments, which are scarcely perfect enough to permit us to recognize
their specific characters with certainty.

ECONOMICAL GEOLOGY.
SOILS.

But little more is necessary than to briefly recapitulate what has
already been said in relation to the soils of this county. The richest
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80ils are found in the valleys of the principal streams, including the
Robideaux; throughout all their meanderings we find the excellent
farms and farm sites, capable of supporting a dense agricultural pop-
ulation. The next soils in point of fertility are those of the smaller
streams, which, though not so rich as those of the Gasconade and
Piney, are still first rate soils, and produce well such crops as are
adapted to the climate. The next best soils are those overlying the
Second Magnesian Limestone, and are also quite productive; the land
is usually just sufficiently undulating to allow easy drainage. Next
in order comes the soil of the Post Oak flats, which are usually light
~colored and clayey, but when properly soiled, are capable of yielding
‘well. The poorest soils are those overlying the Second Sandstone,
:and chert beds of the Magnesian Limestone; these generally prevail
on the hills in the vicinity of the streams, sometimes extending back
for a distance of one or two miles. But often where the Sandstone
.prevails, we find good, arable lands, as toward the heads of Robideaux
-.and Spring Creeks.

IJRON ORE.

"This highly important mineral has been observed at a number of
flocalities in Pulaski county; loose masses of it were frequently en-
~countered scattered over the ridges, where cherty beds of the Third
Magnesian Limestone and Second Sandstone prevail. Brown Hema-
tite occurs in many places along the bluffs of the Gasconade and
Piney. A large deposit of Specular Iron ore, of excellent quality,
-similar to that used at the Meramec Iron Works, in Phelps county,
was examined by Mr. Engelmann, in T. 87, R. 12, Sec. 31 ; the ore was
found thickly strewn over the surface in large and small masses, some
-of which were partly converted into brown Hematite. No workings
.have been carried on here, although it is probable the deposit is quite
- extensive.
About a mile and a quarter from Waynesville, in T. 36, R. 11, N.
.E. quarter of Sec. 80,is a large deposit of Iron ore in a declivity of a
ridge composed of Third Magnesian Limestone, surmounted by Sec-
.ond Sandstone. - The ore is chiefly brown Hematite, of fair workable
~quality. It occurs in the cherty beds of the Magnesian Limestone
and Sandstone, and thickly covers a space of 50 or 60 square yards.
Some of .the masses are upward of three feet in diameter. Large
;masses of brown Hematite were also found on the hills of Bee Branch
in T. 87, R. 10, and at Mr. Hamer’s, on Big Piney, near the engineers
.office on the Pacific railroad. Sulphate of Iron in small quantities
.occurs in a cave in T. 36, R. 8, Sec. 19. It is found also in abundance
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on Mr. Laquey’s land, in T. 88, R. 13, Sec. 9, associated with brown
Hematite. Small quantities of it were also observed at a number of
points on the bluffs of the Gasconade.

LEAD

Has been found only at a few localities in the county, and in very
small quantities. I am informed that in digging wells at Waynesville,.
fragments of Lead were thrown out with the chert. Judge Colly
states that a few pieces of Lead were found several years since on his
land, in T. 85, R.13, Sec. 6. As the Lead-bearing Magnesian Limestone-
of our State (Third Magnesian) is so extensively developed in Pulaski
county, and with the same htholovlcal characters as in the best Lead
districts, there can be no good reason why this mineral should not be-
found in workable quantities in various parts of the county.

NITER.

This mineral occurs disseminated through clays in several caves.
in Pulaski; and it is also found in the form of effervescenses on their
walls. The most noted Niter cave is in the Third Magnesian Lime--
stone, in T. 36,R.12,Sec. 34. It has a wide entrance, which is situated
about 30 feet above the level of the Gasconade. The Niter appears as.
an effervescence on the walls, and the dirt at the bottom of the cave:
is strongly impregnated with it. Tam informed that Saltpeter was for-
merly manufactured in this cave.

SELENITE.

Crystals of Selenite occur imbedded in a red Clay, at the bottom.
of the last-mentioned cave.

MATERIALS FOR CONSTRUCTION.

The Second Magnesian Limestone furnishes an excellent rock for
the construction of public works and buildings, for which purposes it
is now somewhat extensively employed in the adjoining counties. The
Third Magnesian Limestone affords also excellent and very durable
building stone, which may be obtained along the streams and valleys-
of nearly every portion of the county. The compact and fine-tex-
tured varieties are most durable, and beds may frequently be found
that will take a good polish. In selecting building rocks, the beds.
containing courses of chert should of course be avoided. The Second.
Sandstone may also be sometimes used for building purposes; but as.
a general rule this rock is inferior to the calcareous strata
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LIMESTONES FOR QUICK-LIME

Are} to be obtained wherever the Third Magnesian Limestone occurs.
The best are the compact, light-gray layers, and the sandy-textured
beds with facets of calc-spar disseminated.

CLAY FOR POTTERY.

Near the mouth of Spring Creek, at Spring Valley P. O., a Clay
appears in a mill-race which seems to possess the characters of a pot-
ter’s Clay. It will doubtless be found in other parts of the county.

CrAY FOR BRICKS.

The sandy, reddish Clay of the *“ Bluff” is frequently used for
making bricks, and answers a good purpose. It is found on the higher
grounds in all parts of the county.

[ 3

ROAD MATERIALS.

No better material can be found for this purpose than the commi-
nuted chert, which occurs abundantly in the beds of most of the
streams, and it possesses the advantage of being broken up and ready
to be at once applied to the grade.

MILL-STONES.

The compact layers of the Second Sandstone sometimes form a
good substitute for mill-stones, and they may nearly always. be ob-
tained in the districts. where this formation prevails. They are, how-
ever,objectionable on account of the frequent dressings they require.
A better material is found near the Gasconade, in the vicinity of
Bates’ mill, examined by Mr. Engelmann. This is a bed of decom-
posing chert, traversed with seams of quartz, in the Third Magnesian
Limestone. Mill-stones were obtained for several mills in the county
at this locality, and they are said to answer a very good purpose.

SPRINGS.

Pulaski county abounds in springs, which generally issue from the
Third Magnesian Limestone. Some of them are of astonishing size,
and afford a plentiful 'supply of water to run the machinery of large
saw and grist mills throughout the year. Indeed, nearly all of the
mills in the county derive their water-power from these mammoth
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springs. One of the largest in the county is in the vicinity of Waynies-
ville. It bursts out at the base of a high bluff of Magnesian Lirae-
stone, and runs off in a beautiful, transparent stream many feet in
width. Springs of similar magnitude occur at Coppage’s, Bell’s,
Cook’s and Stone’s mills, and near Piney, a short distance above the
mouth of Dry Creek.



CHAPTER XIV.

PHELPS COUNTY.

BY B. F. SHUMARD.

[Nore.—The introduction to this Report is wanting.]

QUATERNARY DEPOSITS.

In Phelps county the superficial deposits consist of alluvium,
bottom prairie and bluff.

ALLUVIUM.

This formation includes, in addition to the soils and subsoils, those
deposits of comminuted flint that are sometimes found beneath the soil
and subsoil of the bottoms and uplands in those districts where the
Third Magnesian Limestcne prevails, and the rolled fragments that
occur in the beds of some of the streams. Deposits of comminuted
flint are quite common in the hills bordering Little Piney, Spring
Creek and the Dry Fork of the Meramec.

THE BOoTTOM PRAIRIE

Is supposed to exist in the bottoms of the larger streams, though no
opportunities were afforded by means of wells or other excavations
in favorable localities for inspecting it.

Brurr FORMATION.

As in Laclede and Pulaski counties, we often find beneath the
subsoil of the table lands and hills a deposit of reddish and light-col-
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ored clays and sands, with some courses of flint, extending sometinnes.
to a depth of forty feet from the surface; the section given below wilk
illustrate the usual characters of the deposit in this couuty.

Section of Mr. Lennoz’s well on upland, in T. 36, R. 7. Sec. 17:

No. 1. 7} feet light gray loam.

No. 2. 28 feet tenaceous, reddish Clay, sometimes sandy and containing fragments of”
chert.

No. 3. 12 feet Second Magnesian Limestone.

Three and a-half miles beyond Wishon’s, on the elevated ridge:
over which runs the Atlantic and Pacific Railroad, the section in a cut
for the railroad is:

No. 1. 1} feet light ash-colored clayey soil.
No. 2. 2 feet reddish Clay, with some gravel.
No. 8. 1} feet light ash-colored, tenacious Clay, mottled with dark purple and yellow.

On the upland, in T. 34 R. 8, S. 19, a well has been sunk to the
depth of forty-seven feet without reaching the base of the deposit..
The section here is:

No. 1. 2 feet soil and subsoil.
No. 2. 45 feet reddish, sandy, tough Clay, with beds of flint.

PALAZOZOIC ROCKS.

The geological structure of Phelps county, beneath the superficial
deposits, is quite simple, all the rocks being of Lower Silurian age..
The subdivisions of this system recognized here are Saccharoid Sand--
stone, Second Magnesian Limestone, Second Sandstone and Third
Magnesian Limestone. On Lane’s Prairie we found fragments of a.
Ferruginous Sandstone, filled with well-marked fossils of the Che-
mung Group, as Orihis Michelini and Spirifer Marionensis, but these-
do not constitute a part of the regular strata of the county, as the-
prairie here is underlaid by strata that belong unequivocally to the-
Saccharoid Sandstone.

SACCHAROIDAL SANDSTONE.

This formation occupies the highest points of the county; it is
exposed at a number of places on the dividing ridge over which the
railroad passes, between Wishon’s and Weber’s, where, at a few locali-
ties, it may be seen overlying the Second Magnesian Limestone; it
also appears at a number of points in the vicinity of Lane’s Prairie,
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on the divide between the head of Little Bourbeuse and Spring:
Creek, on Robertson’s Creek in T. 88, R. 6, Sec. 16, near the forks of
the Bourbeuse in T. 88, R. 7, S.19, and tumbling masses of it were
found at the top of the railroad cut near Knob View P. O. It consists.
usnally of moderately fine, transparent, rather slightly cohering
quartz grains, in thin or massive beds; the color varies from white to
ferruginous brown, the grains of the latter variety being sometimes
strongly cemented with iron. The greatest thickness was observed
in the vicinity of Lane’s Prairie, where from forty to fifty feet are ex-
posed. Immediately under the Saccharoidal Sandstone we find, at sev-
eral localities, beds of marly ? Clay, presenting a variety of colors;
these are well displayed in the subjoined section taken at the railroad
cut, near Xnob View P. O.:

No. 1. 3} feet sandy loam.

No. 2. 5 feet purple and cream-colored, very tenacious Clay, with some flint scattered
through it.

3 feet uneven-bedded, compact Sandstone, the grains firmly cohering.

1 foot variegated purple, cream-colored and greenish indurated Clay.

23 feet bed of broken massive chert, with a small proportion of purple Clay.

5 feet indurated Clay, beautifully variegated with cream color and dark purple..

12 feet very hard Sandstone, passing into quartzite.

15 feet green and variegated shale.

2
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The beds of this section are strongly waved, and their thickness.
not uniform; the Sandsone is also much broken, and the whole mass
has the appearance of being much disturbed. Mr. Engelmann reports
the same beds at several localities in the county. In the western part
of S. 1% of T. 89, R. 6, he found a yellow “ Cotton rock,” and near it,
on the same level, an exposure of Sandstone, appearing like a dyke,
the space between being occupied by rotten chert and purplish, in-
durated and soft shales, portions of which assume the characters of
argillaceous Iron ore or red chalk. Mr. Engelmann also observed
these beds in Sec. 28, of same township and range, together with a
good deal of red Hematite, which he states is used by the people of
the neighborhood as chalk and coloring material for thread, ete. In
Sec. 83, of same township and range, he obtained the following section
at a well:

No. 1. 7 feet light-colored, clayey soil and subsoil.
No. 2. 8 feet purple and variegated Clay, with large masses of Sandstone.
No. 3. 8 feet dark-yellow ““Cotton rock.”

SECOND MAGNESIAN LIMESTONE.

The Second Magnesian Limestone is pretty well developed in the-
higher lands of Phelps county. The best Section of the strata we
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have seen occurs at the railroad cut, near Weber’s, (now Rolla,) ir T.
37, R. 8, See. 8. Itis as follows:

4

§ feet superficial deposits.
12 feet buff, earthy Magnesian Limestone, containing some chert.
16 feet variegated, yellow, buff and gray, fine-grained, earthy Magnesian
Limestone.

6 feet light-gray, earthy Magnesian Limestone ; ““Cotton rock.”

No. 5. 8 feetcompact, gray Magnesian Limestone, containing small masses of iron
-pyrites, and some bands of chert.

21-foot bed of earthy Magnesian Limestone, crumbling readily upon exposure.

18 inches earthy Magnesian Limestone, with nodules of chert.

§ feet alternations of hard, fine, granular, light-gray, silico-Magnesian Lime-

stone, with flint nodules and chert.

No. 18 inches blue argillaceous shale.

No. 10. 7 feet blue and buff Magnesian Limestone, very compact.

No. 11. 3 feet compact, earthy Magnesian Limestone.

No. 12. 30 feet slope, from which project even layers of sub-crystalline, silico-Mag-
nesian Limestone.

" No. 13. 31 feet gray, even-bedded Magnesian Limestone, in layers from six inches to
two feet thick, containing vermiform markings, and used in the construc-
tion of bridges and culverts on Pacific Railroad.

No. 14. 13 feet gray, thin-bedded Magnesian Limestone, containing chert.

4 4
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The strata of this Section present a dip of about 5° N.N. E. In

T. 38, R. 8, Sec. 14, Mr. Engelmann found the lower part of the forma-
tion to consist of alternations of silico-Magnesian Limestone and Sand-.
stone. With the characters above given, the Second Magnesian Lime-
stone forms the surface rocks of the ridge separating the waters of the
Bourbeuse from those of the Gasconade, save on the highest points,
where, as already mentioned, Saccharoid Sandstone prevails. It is
frequently exposed on the uplands and in the valleys of all the streams
north of the dividing ridge, and also for some distance on the north
side. The ridges to the north of the Dry Fork of the Meramec are
likewise underlaid by this formation, and it is probable that it also
exists beneath the superficial deposits of the highest parts of the
plateau between Little and Big Piney Rivers.

SECOND SANDSTONE.

This Sandstone presents a greater vertical and horizontal range
than either of the preceding formations; it has also a greater vertical
development, obtaining sometimes a thickness of one hundred and
fifty feet. A good Section, illustrating the lithological characters of
the formation, is found near the head of Spring Creek, in T. 34, R. 9,
Sec. 6, as follows:
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9 feet heavy-bedded, white and brown Sandstone.

15 feet alternations of Sandstone and chert.

20 feet slope, covered with huge blocks of chert.

4 feet indurated Sandstone, passing into chert.

10 feet Sandstone and chert slope.

No. 6. 12} feet soft, fine and coarse, yellow and white Sandstone.

No. 7. 5 feet calcareo-Magnesian Limestone, some of the layers silicious.
No. 8. 1 foot thin layers of Sandstone.

No. 9. 111 feet of Third Magnesian Limestone,
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Another instructive Section is found on Little Piney, in T. 35, R..
8, Sec. 21, as follows :

15 feet slope, covered with large masses of angular chert.

562 feet heavy-bedded Sandstone, made up of rather fine erystalline grains.
8 feet sub-crystalline Magnesian Limestone.

No. 4. 20 feet rough chert, in thin layers.

No. 5. 25 feet heavy-bedded, white and yellow Sandstone.

z
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The Second Sandstone is exhibited throughout the whole course.
of Spring Creek, in this county, where it is frequently seen reposing
on the Third Magnesian Limestone; it likewise caps the bluffs of
Little Piney, and occupies a large district between these streams. It
is again largely developed on the Dry Fork of the Meramec, present-
ing there, occasionally, a thickness of a hundred and fifty feet; fine
exhibitions of it are to be seenin the vicinity of Meramec Iron Works,
and sometimes on the waters of the Bourbeuse. The country under-
laid by this formation is often remarkably hroken ; in other localities,
however, it forms slightly rolling and fine agricultural districts.

THIRD MAGNESIAN LIMESTONE.

This formation is also well developed in Phelps county. It has
the same lithological and topographical features as in Pulaski, and,
therefore, a further description is unnecessary. It may be seen
throughout the whole length of Little Piney, Spring and Mill Creeks,
where it is often displayed in bold, mural cliffs, extending from the
water level to the hight, sometimes, of one hundred and fifty feet. It
also constitutes the inferior beds of the bluffs of the Dry Fork of the
Meramec, for a considerable distance above its confluence.

ECONOMICAL GEOLOGY.
SOIL.

The richest soils in the county are to be found in the valleys of
the Little Piney, Meramec and Bourbeuse; they contain a large pro-
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portion of humus, with a proper admixture of clay, lime and sand, to
-constitute first-rate agricultural land, eminently adapted to the growth
of corn, wheat, rye, barley, oats and other products suited to the
climate. The timber growing upon them is heavy, of excellent qual-
‘ity, and almost inexhaustible. The soils of the small valleys, although
not so heavily timbered as the large ones, possess great fertility, and
support a large agricultural population. Scarcely an acre of worth-
Jess land is to be found in the valleys of any part of the county.

A large proportion of the uplands possess also excellent soils,
particularly where the Second Magnesian Limestone is the underlying
rock. Wherever this formation prevails in Phelps we find either mod-
erately undulating woodland or beautiful level prairie, which, under
proper cultivation, yields abundant and profitable crops. No one who
has traveled in this county can have failed to admire its broad and
‘fertile prairies, or the well-cultivated farms that stretch for miles

along the Springfield road. Yet these lands are sunsceptible of great
improvement from subsoiling, as is shown by experiments made by
Mr. Lennox, who, for some years, has been in the habit of subsoiling
‘his Post Oakland. He informed me that with surface plowing on a cer-
tain piece of ground he raised only from thirty to thirty-five bushels
of corn to the acre. He then subsoiled to the depth of eighteen
inches, and the following year the same land yielded from seventy to
-seventy-five bushels. He also found that the inecrease of his wheat
crop amounted to about one-third from subsoiling. Even the rocky
lands can be brought under successful cultivation by thorough sub-
soiling. The poorest soils of the county occur on either side of the
valleys of Piney, Mill and Spring creeks and Dry Fork of the Mera-
mec, in situations where the county is underlaid by the cherty por-
‘tion of the Third Magnesian Limestone and Second Sandstone.

IRON ORE.

Iron ore of the best quality abounds at a number of localities.
‘The oldest known and perhaps most valuable deposit in the county
is the Meramee Ore Banks, situated about a half mile from the Mera-
mec, on the west side. This bank was opened as early as 1826 by
Messrs. Massey and James, who commenced the erection of a furnace,
which was completed in the month of January, 1829, and has been in
operation at intervals up to the present time. The ore, which is a
rich, compact, specular variety, is wrought by Messrs. James, the
present proprietors, with considerable profit. It occurs in large,
rounded or angular masses, and appears to be almost inexhaustible.
When the masses are broken they exhibit cavities filled with small,
-extremely beautiful, fibrous crystals, which are highly iridescent and
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-sometimes perfectly transparent quartz crystals. In some parts of
the bank the specular ore is imbedded in a soft purplish Hematite,
which is quite soapy to the feel. It formsan excellent paint, for which
purpose large quantities,I am told, are sent annually to the Eastern

«cities.” The Sandstone in the neighborhood of the Iron bank contains
masses of Iron pyrites.

InT. 37, R. 8, Sec. 32, Mr. Engelmann observed an extensive de- "

posit of specular Iron ore, which is very similar in character to that of
the Meramec Ore Bank. It belongs to the estate of Mr. James, but
the ore has not yet been worked. In the north-west quarter of Sec.
27, T. 86, R. 7, large masses of specular and brown Iron ore are abund-
antly scattered over the surface. It is associated with the Second
Sandstone. A shaft fifteen feet deep has been sunk at this place,
from which a good deal of argillaceous red Hematite has been taken.
A fine variety of red Hematite occurs in small quantities in T. 39, R.
8, Sec. 11. Some masses are quite pure and others are imbedded in
«chert. Hematite was also found scattered over the surface in T. 37,
R. 7, Sec.13, and at various other points in the county. Beautiful
pseudomorphous crystals of Iron pyrites were found in large masses
near the base of the railroad cut at Weber’s, and fine specimens of it
-were saved and presented to the State collection by Mr. Churchill,
-one of the resident engineers at this place.

LEAD

‘Occurs in small quantity in a cave situated on a small branch of Little
Piney, in T. 36, R. 8, S.19. It is disseminated through a small seam of
Barytes, which extends from the entrance of the cave back a distance
.of a hundred yards. Small fragments of lead have been obtained near
the cave, a few feet above the level of the branch. Lead has been
.obtained on the hills in T. 36, R. 9, S.85. Several excavations have
been made here in the sandy-textured Third Magnesian Limestone,
but only a few pounds of mineral have been collected. Small pieces
have also been picked up on the surface in T. 839, R. 7, Secs. 24 and 32,
the largest lumps weighing about a half of apound. Af all the above
localities the lead is found in the Third Magnesian Limestone. In T.
39, R. 8, S. 8, Mr. Engelmann reports the occurrence of lead in Second
Magnesian Limestone. In 1856 about 350 pounds of mineral were
obtained here, and on Rocky Branch of Spring Creek upward of 2,000
pounds have been raised from the same formation in one season.
Small pieces have also been picked up on the waters of Robertson’s
WOreek, and in various other parts of the county.



240 GEOLOGICAL SURVEY.

COPPER

Has been observed only in very small quantities in the lead cave on.
Piney, above mentioned.

BARYTES

Ocecurs in a seam from one to three inches thick in the same cave, and.
forms there the gangue of the lead and copper.

COAL.

A local bed of impure Cannel Coal, with some bituminous Coals.
oceurs on Robertson’s Creek in T. 83, R. 6 W., 8. 9. It seems to be
located in a depression of the Saccharoidal Sandstone, and is one of
those irregular circumscribed deposits, such as are mentioned in the
Second Report as occurring in strata inferior to the true Coal Measures..
This Coal was mined aboul thirteen years ago by Mr. Samuel Massey,.
and was abandoned after a level had been driven into the hill a
distance of about forty feet, and several shafts sunk on the slope of’
the hill, one of them twenty feet deep. This Coal seems to be of very
poor quality, and of very limited extent.

BUILDING MATERIALS.

Phelps county abounds in excellent materials for construction..
The Second Magnesian Limestone furnishes a good rock for bridges,
culverts and the foundations of houses. The beds, No. 13 of the sec-
tion near Weber’s, on the railroad, are to be found at a number of
points where this formation prevails; these can be readily quarried
and dressed, and are quite durable. In the districts where the Third:
Magnesian Limestone occurs, good quarries of fine building rocks.
may also be opened.

FIrE STOXNES

Of the best quality occur in the Second Sandstone. A quarry in this.
rock, near the Meramec Iron Works, furnishes the stack and hearth-
stones for the furnace at this place, and I am informed by Mr. James,
one of the proprietors, that it is preferable in every respect to hearth-
rocks thal have been used here from a distance. It exists here in beds
of from one to twelve feet thick, and is made up of rather coarse and
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fine grains of translucent and milky quartz, rather loosely cemented
with silicious matter. The Second Sandstone also furnishes a durable
rock for hearths and chimney-places.

LIMESTONE.

Both the Second and Third Magnesian Limestone will furnish good
rock for quick-lime, though that made from the latter is generally the
best. '

+ CLAY FOR BRICKS

Is found abundantly in nearly every part of the county, both in the
bottoms and on the ridges.

SPRINGS

Of purest water are abundant, particularly in those parts of the county
where the Third Magnesian Limestone prevails. A magnificent spring
issues from the base of a bluff of this formation at the Meramec Iron
Furnace, furnishing an abundant supply of water for all operations at
the works. '

A chalybeate spring was observed by Mr. Engelmann on a small
branch of Mill Creek, in T. 39, R. 8, Sec. 14. The water, however, is
not strongly charged with iron.

6.8—16



GEOLOGICAL SURVEY.

60e g asconade Blu R‘L

u;t'le Piney
¥ Mill Creek

..m [aes
_ 6% §
Ti4. 20 w..ﬂ ol
$ .
G S
m 9 OB =
y ¢ el s
Y uKo:_mmOo 9 .man =
v 2 1EE 0
bY Sag
X B : 3o w
~ (1]
~ 18} S

.wv \vmn aJIWWIW(MP S

L }\ll

242

‘grcs 20r0s. & ==l

YC. ———— Ry -~ =N B
e s/..«u»hu&l e S

@ % ef@;m 0@
Aloreg S W Brarcsol (e Pocerie 77,



CHAPTER XV.

CRAWFORD COUNTY.

BY B. F. SHUMARD.

The area occupied by this county, since a portion of Phelps has
been separated from it, is rather more than 700 square miles. Within
its boundaries we find great variety of surface, from level to slightly
rolling prairie and oak openings, to hills with rocky and precipitous
sides. The soil, too, varies from alluvial bottom land to productive
or nearly sterile upland. For purposes of description, the county
may be divided into two unequal portions by the level plateau upon
which the Atlantic and Pacific Railroad is located. On the north
side of this ridge, the country consists of moderately rolling or level
oak openings and prairie, intersected in every direction by numerous
beautiful prairie valleys, limited by gentle hills from eighty to one
hundred and fifty feet high—the whole presenting a most desirable
region for the agriculturist. On the south side of this ridge, the topo-
graphical features are quite different. In the immediate neighbor-
hood of the Meramec River and its principal branches, (Huzza,
Crooked and Dry Oreeks,) the land is often quite broken and rocky,
and the hills rise from one hundred to four hundred feet in hight; but
we also frequently find between these rough ridges extensive tracts
of level Post and Black Oak and Hickory lands. The valleys of the
streams here are broad, extremely productive, and frequently heavily
timbered with White and Burr Oak, White and. Black Walnut, White
and Sugar Maple, Shell-bark Hickory, Pawpaw, Dogwood, Linden,
Basswood, Grape and Haw.

In T. 36, 37 and 38, R. 4 and 5, we often find on the uplands nar-
row prairie valleys, bounded by low hills branching out in all direc-
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tions. These valleys afford many handsome and highly productive
farms. Steelville, the county seat of Crawford, is situated on one of

them.
STREAMS.

COrawford county is, in general, pretty well watered by the Mera-
mec and Little Bourbeuse Rivers, and their affluents. The Meramec
enters near the middle of the western boundary line, runs with ‘a ser-
pentine course in a direction north of east, and leaves the county a
little south of the north-east corner. It is capable of furnishing an
abundance of water-power at all seasons of the year to supply the
wants of the inhabitants.

GEOLOGICAL STRUCTURE.

In this county we have both igneous and stratified rocks. The
first consists of Granite, which is confined to a very limited space,
and the second of Quaternary and Lower Paleozoic strata.

GRANITE.

An outburst of Granite occurs in Secs. 9 and 16 of T. 85, R. 2 W,
on one of the head branches of Huzza Creek. It projects in the form
of huge, rounded knobs from the sides and summit of an isolated hill
two or three hundred yards in circumference, and with a hight of
about eighty feet above a small valley which encircles it. The rock
consists of rather coarse crystals of flesh-colored feldspar and translu-
cent quartz, with here and there some scales of mica—feldspar being
the predominating ingredient. The mass resembles, in nearly every
respect, that observed by Prof. Swallow in T. 34, R. 3 E., (Iron county,)
described in the Second Annual Report; and the Granite of Ste. Gen- .
evieve and Wayne counties presents, for the most part, the same char-
acters. On the south-west side of this protrusion there is a heavy
deposit of argillaceous Hematite, and the Second Magnesian Lime-
stone is inclined at an angle of about 85°. The hills in the vicinity
rise to the hight of at least two hundred and fifty feet, and are com-
posed of Third Magnesian Limestone capped with Second Sandstone.



OCRAWFORD COUNTY. 245

QUATERNARY.

The superficial deposits in this county are the same asin Phelps.
'On the table-lands, we usually find, beneath the soil, red or ash-colored
loam, with irregular layers of chert and sand, extending down some-
times to the depth of fifty feet. In the rough hills bordering the main
streams, this deposit is often very thin or entirely wanting, and we
find only fragments of chert, Sandstone or Magnesian Limestone.
We give the following sections in illustration of the most constantly
‘observed character of the superficial deposits of the uplands. The
first is taken at Mr. Spencer’s, about fifty feet above the level of the
streams, in T, 39, R. 5, Sec. 2: ‘

No.
No.
No.
No.
No.

1 foot ash-colored, sandy soil.

5 feet bed of comminuted chert.

15 feet tenacious red clay, somewhat sandy.

2 feet comminuted chert imbedded in dark red clay.
1 foot bed of chert.

SUp oo

The second was taken by Mr. Engelmann at Mr. Parsons’ well, in
T. 39, R. 3, N. E. quarter of Sec. 5, as follows :

No. 1. 6 feet tenacious clay.
No. 2. 2 feet irregular masses of white Sandstone.
No. 3. 45 feet alternating beds of light-colored clay and tumbling Sandstone.

PALAEOZOIC ROCKS.

All the older stratified rocks of this county belong to the base of
the Lower Silurian system, or the Magnesian Limestone series. We
have the Saccharoidal Sandstone, Second Magnesian Limestone, Sec-
.ond Sandstone and Third Magnesian Limestone.

SACCHAROIDAL SANDSTONE.

This formation is well represented, but, as far as our observations
extend, it is confined almost exclusively to the highest points of the
dividing ridge between the waters of the Meramec and the Bourbeuse,
and the country lying north of this ridge. The rock occurs in massive
beds, and in thin, laminated layers, which vary in compactness from
~ goft, crumbling Sandstone to almost a quartzite; its colors are snow-
white, brown and red. The rock, as it appears in this county, can not
.generally be distinguished from the Second Sandstone, save by its
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stratigraphical relations—the lithological characters of the two forma-
tions being almost precisely the same. It is frequently exposed on
the Bourbeuse and branches; and wherever we find it capping the
hills they are characterized by gentle declivities. The greatest de-
velopment of it is in the vicinity of the great bend of the Bourbeuse,
where it is seen reposing on the Second Magnesian Limestone, pre-
senting a thickness of from one hundred to one hundred and twenty
feet. On the waters of Brush Creek, in the neighborhood of Mc¢Dade’s
Spring, it occurs in bold cliffs, with an exposed thickness of about
seventy feet. And on Pigeon Roost Creek, in T. 89, R. 4, Sec. 14, it
exhibits a thickness of from fifty to sixty feet.

The purple and variegated clays, with argillaceous Hematlte de-
seribed in the report of Phelps county as lying at the base of the
Saccharoidal Sandstone, have been observed at a few points in Craw-
ford. They appear in T.39, R. 4, Sec. 2; near Kinney’s, in T. 39, R. 5, Sec.
32, and a short distance south of Amanda Postoffice. They do not
seem to be so well developed as in Phelps.

SeECcOND MAGNESIAN LIMESTONE.

This formation, like the preceding one, is confined chiefly to the
dividing ridge between the Meramec and Bourbense waters and the
country north of it. Itis found, except on the higher points of this
ridge, whenever the superficial deposits are removed, and at some few
points may be seen lying in nearly horizontal beds, beneath the Sac-
charoidal Sandstone. Excellent exposures of il occur on the Bour-
beuse and most of its branches; when it is the surface formation we
find beautiful hills with gentle slopes, of neatly rounded outlines.
Usually the formation consists of even-bedded, fine-textured, light
gray Dolomite, sometimes clouded with buff, and in beds from six
inches to one foot thick. Some of the strata contain a large propor-
tion of calcareous matter, and sometimes we find intercalated beds of

chert, but, as a general rule, the formation is remarkably free from
silex.

SECOND SANDSTONE.

The Second Sandstone is better developed in this county than
either of the formations just described. Its range is limited chiefly
ta the country south of the main dividing ridge. It isfinely displayed .
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n Meramec River, and Crooked, Benton and Huzza Creeks, where it
may be seen capping most of the bluffs; it is also largely developed
on the uplands between these streams. We also saw some exposur’es
of it, surmounted by Second Magnesian Limestone, on Pigeon Roost
Creek, near the northern boundary of the county in T. 39, R. 4. But
the finest exposures of this formation observed in the county are on
Crooked Creek, in T. 36, R.4 W.; it presents here a vertical thickness
of at least 150 feet, and exists in bold and often rugged cliffs. The
rock is made up of fine quartz grains, sometimes moderately coherent,
and sometimes passing into true quartzite. Occasionally it presents
the appearance of a quartz breccia. In this region the beds have a
southerly dip of from 35° to40°. The country in the vicinity is broken,
and in places unfit for cultivation. In fact,as a generalrule, wherever
the rock approaches the surface it imparts to the country a rough
aspect.

TaRD MAGNESIAN LIMESTONE.

The Third Magnesian Limestone is a very important formation in
Crawford, as it has a wide geographical as well as vertical range, and
in portions of the county is highly galeniferous. It has not been ob-
served on the north side of the main dividing ridge, but on the south
it prevails on nearly all of the streams. . It is especially well exhibited
along the Meramec River, Huzza, Crooked and Benton Creeks, where
it often appears in bold and picturesque bluffs, with mural faces to
the streams. These bluffs are often characterized by vertical fissures,
and some of them are penetrated with caverns of considerable size.
The formation consists of sandy textured, hard, close-grained, light
and dark-gray Magnesian Limestone, with chert in thick beds, and
disseminated through the calcareous portions. Whenever the cherty
beds reach the surface, they impart a very rough character to the
" country.

In the eastern portion of the county the formation contains a great
deal of cellular chert, which is scattered profusely over the hills in
rugged masses. The cavities in the rock are frequently lined with
bluish or whitish, mammillated chalcedony, covered with small, trans-
parent quartz crystals, affording beautiful specimens for the cabinet.

Toward the head of Huzza Creek, near Wisdom’s mill, this forma-
tion exhibits a thickness of 300 feet; and here the creek runs through
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a narrow channel to form one of the finest mill sites I have ever seen.
On the Meramec, in T. 39, R. 8, the exposed thickness of the formation
is even greater than in the vicinity of Wisdom’s mill.

ECONOMICAL, GEOLOGY.
SOILS.

Crawford county can boast of soils that for productiveness are
surpassed by none in the State. The alluvial bottoms of the Mera-
mec, Bourbeuse, and, indeed, of all the streams, are as rich as could
be desired, and annually yield to the farmer abundant crops to reward
bim for his labor. The soils of the uplands, underlaid by the Second
Magnesian Limestone, are likewise of esxcellent quality, and under
proper management are well adapted to the growth of corn, wheat,
rye, oats, hemp and tobacco. Frequently very beautiful' and arable
farms are to be found on the uplands. It is only on the hills of the
larger streams, where the cherty beds of the Third Magnesian Lime-
stone and the Second Sandstone reach the surface, that the soils are
poor, and too rocky for successful cultivation.

IRON.

Iron ore of excellent quality has been found at a number of local-
ities in this county ; generally associated with the Second Sandstone
and cherty parts of the Third Magnesian Limestone. The varieties
observed are brown Hematite, specular and sulphuret or Iron pyrites.
A deposit of brown and specular Iron occurs in T. 87, R. 4, S. E. N. E.
Sec. 5, on land owned by Mr. Collins. The ore appears in a hill ele-
vated from 60 to 70 feet above the level of a small valley, and is
thickly strewn over the surface; the soil is of a deep cherry color.
No work has been done here to prove the extent of this deposit,
although the prospect is that ore exists in workable quantity.

Brown Hematite occurs at a number of points in T. 36, R.3. In
Secs. 15 and 36 it is most abundant, commingled with pseudomorphous
crystals of pyrites, chert and crystalized quartz. At Bleeding Hill
Copper Mines, according to Mr. Engelmann’s observations, there seems
to be a rich deposit of specular ore of excellent quality. A great
deal of ore is here scattered over the top of a hill, composed of Third -



CRAWFORD COUNTY. 249

Magnesian Limestone and Second Sandstone. A shaft has been sunk
here, at the bottom of which was on one side compact chert, and on
the other a solid mass of specular Iron, while the intervening space
was filled with gravel and red Clay, with some Copper. At the bottom
of another shaft near by, which was sunk through 37 feet of red Clay
and comminuted chert, the miners encountered a 4-foot bed of soft,
purple Iron ore, greasy to the touch, and like the paint ore at the
Meramec Iron Works in Phelps county. Workable beds of Iron ore
were examined in T. 38, R. 6, S. half of 8. E. gr. in Sec. 29, T. 88, R. 8,
Sec. 1, and in T. 86, R. 5, Sec. 32, belonging to the estate of Mr. James.
These will doubtless prove valuable deposits.

In T. 87, R. 7, N. W, corner of Sec. 13, Mr. Engelmann found spec-
ular ore abundantly scattered over the surface, together with pseudo-
morphous crystals of pyrites. Specular oreof fine quality also occurs
abundantly on the summit of a high hillin T. 35, R. 5, S. E. gr. of &
W. quarter of Sec. 82; in T. 87, R. 3, Sec. 4, and at various places in
this township.

Very little work has been done at any localities in this county,
‘but the surface indications are such as to lead to the opinion that most
of the deposits above spoken of are worthy of being more fully tested,
in order to ascertain the probable quantity of ore.

LEAD.

The eastern part of Crawford constitutes a part of that vast Lead
_ district, for which our State has become so famous. The mines that
have perhaps yielded the greatest quantity of lead in this county are
those of Mineral Hill, in T. 40, R. 2, Sec.32 and 33, the property of
Mr. Hubert Taylor. This hill was examined by Mr. Engelmann, who
described it as an isolated eminence, extending from the N. E. quarter
of Sec. 32 to the N. E. quarter of 33. Ii is the highest hill in this
vicinity, and is composed of Third Magnesian Limestone, thickly cov-
ered on the summit with fine chert, imbedded inred clay. The whole
side of the hill is covered with shallow diggings, from which immense
quantities of ore have been obtained. These mines have been known
for more than twenty years, during which period upward of a million
pounds of ore have been raised, and nearly all of it from surface dig-
gings. I am informed by Mr. Williams that five hundred men were en-
gaged in mining on this hill at one time. No systematic mining ope-
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rations have yet been attempted here, notwithstanding the prospective
richness of the locality.

East of this place, in Sec. 33 of same township and range, Mr.
Engelmann reports that a crevice, bearing E. N. E., was struck in the
Third Magnesian Limestone, containing Lead, Iron and chert, imbedded
in red clay, and in N. E. N. W. of same section, a sheet of mineral
was found bearing in the same direction. The lead was attached
directly to the Magnesian Limestone, without any gangue, and formed:
a vertical sheet from five to six inches wide. It was only followed
for a short distance horizontally and to the depth of about ten feet.
In N. E. quarter of N. E. quarter of same section another crevice was
found, bearing E. or E. N. E,, and dipping vertically. This ore was
wrought for the distance of about 200 yards horizontally and to the
depth of 60 feet at one point. This crevice is from three to four feet
wide, and contains, besides Lead, Iron, with a good deal of ocher. In
places, cherty rock sets in across the crevice, closing it entirely, but
the soft Magnesian Limestone interstratified with this chert still con-
tains Lead ore, and continues beyond the walls of the crevice. Mr.
Engelmann entertains the opinion that these crevices are not true fis-
sures or lodes, as they do not penetrate the chert layers, but are mere-
“openings” or “ chimneys.” In the same section there is a cave in
the Magnesian Limestone, with its floor thickly covered with red clay.
At the mouth of this cave a shaft was sunk, from which a considerable
quantity of mineral was raised, and it is probable that much more lead
could be procured by sinking shafts through the clay in other parts of
the cave. : '

Williams® Mines, located west of Mineral Hill, in T. 40, R. 2, Sec.
32, were first opened by Samuel Williams, the present proprietor, in
1851, who soon associated with him Mr. Jas. Funk. These gentlemen
worked the mines with from three to twelve hands, until the month of"
April, 1854, up to which time they had raised 202,183 pounds of ore,.
all of which was smelted at Hibler’s Furnace, three miles distant.
From April to the end of the year 1854, they were worked by Wil-
liams, Casey & Clancy, with from four to six hands, during which time
145,000 pounds of mineral were raised. They have been worked by
numerous shafts and several tunnels, on the declivity of a hill, and on
a line running at nearly N. E. and S. W. Along this line the mineral
was first encountered, at a depth of 25 feet from the surface, and the
workings were continued to the depth of 75 feet. The greatest.
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amounts of ore have been obtained principally from three fissures,
-situated from 25 to 30 feet apart. These do not maintain any regular
dimensions, but vary, usually, from 2 to 8 feet in width, and from 3 to
4 in hight. One of them was found to have a width of 40feet at one
point, with a hight of 18 feet. The mineral runs in regular ranges
through red clay, and is associated with brown Hematite, pyrites and
ocher. During the last three years but little work has been done at.
these important mines. v .

Nearly every portion of Sections 32, 33 and 34 of T. 40, R. 2, con--
tains more or less lead. Mr. Williams informed me that in the N.
E. corner of Sec. 1 of same township and range, he has obtained about.
3,000 pounds of mineral, and that altogether 10,000 pounds have been
raised here.

Wein’s Diggings are situated on Courtois Creek, in T. 38, R. 2, S..
E. of S. E. of Sec.3. About 13,500 pounds of ore were raised here
during the winter of 1856 and the spring of 1857. This ore was smelted
at Hill’s Furnace, in Washington county. .

Montre’s Diggings are situated direétly north of Wein’s, and in .
the same 80-acre tract. A great deal of lead has been obtained at.
these mines at various times by surface diggings, but they have not.
been worked for several years.

On McKane’s land, in S. E. quarter of S. E. quarter of T. 37, R.2
W., several shallow excavations have been made, and a couple of
hundred pounds of ore obtained.

Halbert’s Diggings, situated in S. E. corner. of Sec. 1,0f T. 87, R.
4; from 8,000 to 4,000 pounds of ore were raised here, in 1844, from
surface workings.

Evans’ Diggings, located in N. E. quarter of Sec. 3, T. 37, R. 3.
some surface-work was done here in 1856, and about 300 pounds of
mineral obtained.

Ransom’s, formerly Hopkins’ Diggings, examined by Mr. Engel-
mann, are situated in T. 88, R. 2 W., Sec.15. They occur in the sandy-
textured beds of the Third Magnesian Limestone, afew feet from their
junction with the Second Sandstone. These mines were opened by
.Mr. Hopkins, who accidentally struck a sheet of mineral while quarry-
ing rock for building his chimney. The sheet of ore was about five
inches thick, and about three feet wide ; it was followed in an easterly
direction for only a few feet. Mr. Hopkins procured from these mines
some 40,000 pounds of mineral, and Mr. Ransom, since he has owned
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the property, has raised about 14,000. No regular mining has been
done here; but Mr. Engelmann is of opinion that the prospect at this
place is a good one, and worth a further trial. Ile supposes the ore
to occur in thin, horizontal sheets, which extend in all directions, and
connect with pockets.

Hinch’s Lead Diggings, located in T. 88, R. 2, Sec. 8. Only five or
six hundred pounds of mineral have been obtained here. Small quan-
tities of Lead are found in this neighborhood, wherever excavations
have been made.

Trask & Garrison’s Diggings, located near the middle of west line
of Sec. 5, T. 36, R. 2 W., have yielded from 10,000 to 15,000 pounds of
mineral.

Isgrig’s Diggings, situated in T. 39, R. 2, S. E. of N. E. of Sec. 4.
A little surface-mining has been done here; the ore is found in little
veins, traversing the Magnesian Limestone.

Sappington’s Diggings, situated in T. 39, R. 2, N. W. quarter of
Sec. 1. They were opened in the spring of 1857, and have yielded
55,000 pounds of mineral.

Clarke’s Diggings, in same section, were opened in 1853, and have
been worked only at intervals. They have yielded 25,000 pounds.

Darby’s Diggings, also in the same section, were opened in 1855.
About 7,000 pounds of ore have bheen obtained, although but little
‘work has been done. )

The three mines last mentioned are situated on the same hill.
Mr. Engelmann, who examined them, describes the rock as sandy-
textured Magnesian Limestone, with courses of chert. The mineral
occurs in small crevices and pockets, in the Magnesian Limestone,
-and disseminated as float mineral, through the red clay. It is some-
times found adhering to masses of sulphuret and brown oxide of Iron,
and at one point occurs in a thin sheet in the Magnesian Limestone.

Railroad or Coffee Diggings are located on the spur of the same
ridge, in 8. W. quarter of Sec. 36, on land belonging to the Pacific
Railroad. The occurrence of Lead here was first observed in 1857, and
some five or six thousand pounds have been raised by persons in the
neighborhood.

Rutledge’s Diggings, in T. 89, R. 2, N. E. quarter of Sec. 21, have
been occasionally worked with good success, but only surface-ore
‘has been obtained.
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Red Hill Diggings are situated in T. 40, R. 2, N. E. of 8. W. of
Sec. 23, and owned by Mr. Sullivan. They have yielded about 400,000
pounds of lead. The underlying formation here is the sandy-textured
beds of the Third Magnesian Limestone, which are covered with a.
thick deposit of red Clay, whence most of the mineral has been pro-
cured ; a few small veins, however, have been found in the Magne-
sian Limestone. The surface of this hill is penetrated in every direc-
tion by numerous shallow pits.

Hibler’s Diggings, in T. 40, R. 2 W, N. E. of N. W. of Sec.’85, have
been worked occasionally by Mr. Hibler, who has obtained about.
10,000 pounds of ore from them. The ore occurred as float mineral in
the Clay, in crevices or pockets, and in the form of thin sheets pene--
trating the Magnesian Limestone.

Lead, in small quantities, has also been obtained in Secs. 26 and
27, T. 40, R. 2, and not far from Bredell’s copper furnace.

At all the above described localities, the Lead has been derived.
from the Third Magnesian Limestone. IntheSecond Magnesian Lime-
stone, Lead has also been found at a number of points, but only in
small quantities.

Carbonate of Lead occurs in small particles at Williams’ mines,
and at Mineral Hill.

COPPER.

The Copper mines of this county have formed the subject of a.
special report by Dr. H. King, who had opportunities of inspecting.
them about the time they were being worked, and has given us a very
minute account of them.* As no work has been done at these mines
for some vears, and consequently little was to be seen at the time of
Mr. Engelmann’s visit, who was detailed to examine them, we will .
have to avail ourselves largely of Dr. King’s observations.

Hinch’s Copper Mine is located on the side of a high hill, near the
center of Sec. 4, T.38, R. 2 W., and is owned by Messrs. Hinch, Harri-
son, Anderson and King. It was discovered in 1849, and several
thousand pounds of ore have been raised here. According to Dr.
King, the ore, near the surface,is a carbonate and oxide, but deeper it.
assumes the character of a sulphuret of excellent quality. Dr. King
also states that 800 pounds of the ore were sent to the furnace and
produced 273 pounds of good pig Copper.

#Report on the Rives, Hinch, Bleeding Hill and Blanton Copper Mines in the State of Missouri,
by H. King, M. D.
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The holes or shafts have been sunk chiefly in loose, red surface
Clay and comminuted chert, but the walls of some of them are in the
Magnesian Limestone. The Copper ore was found with brown Hema-
tite in small fragments disseminated through the Clay, and filling fis-
sures in Sandstone. Small scales of native Copper were found occa-
sionally with the carbonate and oxide. ‘

Mr. Engelmann states that very little.has been done here toward
investigating the real character of this mine, owing to the very irreg-
ular manner in which the work has been carried on. He considers
the mine analogous to that of Copper Hill.

Rives’ Copper Mine is located in the north-east quarter of Sec. 13,
'T. 89, R: 3 W., at the head of a small ravine. The formation here is
the cherty portion of the Third Magnesian Limestone and Second
Sandstone. This mine was worked to some extent in 1849, and anum-
ber of pits were sunk through the superficial deposits, consisting of
Iron. At the time of Mr. Engelmann’s visit nothing could be gathered
.concerning the character of this mine. According to Mr. King’s re-
port, some twelve or fifteen holes have been sunk, and in nearly all of
them more or less Copper in some condition was found. The chief
amount raised, however, was from two or three shafts on the west side
of the eastern hill. Here, at the depth of about twenty feet, a mass
-of ore was struck several feet in thickness, or which was penetrated
to this extent without passing through it. Dr.King further states
that “a large pile, probably some hundred thousand pounds, of this
-ore was brought to the surface, where it has since been left exposed to
the rains and other atmospheric influences. Itis chiefly an oxide and
sulphuret of Iron and Copper, but not very rich in this latter metal.”

“In most of the other shafts sunk at this mine the ore was found
ip the state of green carbonate ; but this was generally in a deposit of
fragmentary chert.”

The conclusions which Dr. King arrived at from his examinations
of this locality are that this would be an extremely valuable Copper
mine if properly worked.

OOppermHiZZ.—No work has been done at this mine since Dr. Lit-
ton examined it. I beg, therefore, to refer to the report of that
gentleman on the mines, in the Second Geological Report, which gives
afull account of all that we know concerning it.

Bleeding Hill—This mine is situated in T. 38, R.2 W., south-west
<quarter of north-west quarter of Sec. 4, and is owned by Messrs. S,
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Reed & Co. Mr. Engelmann, who examined it, reports that only a few
shallow shafts have been sunk here, chiefly through red Clay and
chert. In someinstances they have been extended into the underly-
ing strata. The ores found here occur in small fissures in the Second
Sandstone, and consist of green and blue carbonate, sulphuret, and
some scales of virgin Copper, commingled with a great deal of earthy
brown Hematite. Much irregular and useless labor has been expended
here, without developing any practical results, and Wwe know nothing
.certainly concerning the value of this mine, although the surface indi-
.cations are favorable. k

On Hibler’s land, in T. 40, R. 2. W., Sec. 22, some excavatlons have
been made for Copper, but only small fragments of blue and green
carbonate have heen found. A few pieces have also been found at
several points on Huzza and Crooked creeks.

COBALT AND MANGANESE.

Dr. H. King cites the occurrence of black oxide of Cobalt and
Manganese at Rives’ mine (Rep. on Rives, Hinch, etc., Copper Mines,
p. 19,) but we have not met with any indications of these metalsin
the county.

COAL.

Irregular deposits of Coal have been found at two localities, not
far apart, in Crawford county. One of these, situated inT. 36, R. 4,
Sec. 21, near Crooked Creek, was worked as early as 1844, by Mr.
Samuel Massey. Several shafts have been sunk here on the western
declivity of a hill, which consists mainly of Thlrd Magnesian Lime-
stone and Second Sandstone; an adit also runs from the base to in-
tersect the shafts. Immediately at the bank, we have a Section as

follows:

No. 1. 80 feet slope.

No. 2. 6 feet dark argillaceous Sandstone.

No. 8. 10 feet dark tenacious fire Clay.

No. 4. 4 feet impure Coal, containing much pyrites.

Mr. James, of the Meramec Iron Works, informs me that between
95,000 and 80,000 bushels of Coal were hauled from here to the works,
shortly after the bank was opened. It was found, however, to contain
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too much Iron pyrites to answer a good purpose

I for the manufacture of Iron, and the mine was.

abandoned.

This Coal, like all similar deposits found in
strata below the regular Coal Measures, is con-
fined to a very limited area, and undoubtedly
could be worked out in a very short time.

A deposit of the same kind occurs on Taft
Branch,in T. 36, R. 4 W, Sec. 30, in the Second
Sandstone. Several shafts were sunk here some
twelve years ago, from which a few bushels of
Coal were obtained. The material penetrated
by these shafts seems to have been a dark ash-
colored shale, with some carbonaceous matter
disseminated through it. The hills in the vici-
nity exhibit frequent exposures of Second Sand-
stone, lying in nearly horizontal beds.

BUILDING MATERIALS,

Of fine quality, exist in nearly every part of the
county. In the northern part, the even-bedded
Second Magnesian Limestone is to be found in
about every township. This rock is readily
quarried, dresses well, and possesses durability.
In the southern and middle portions the Third
Magnesian Limestone will, at numerous locali-
ties, yield a good building material. The work-
able beds are perhaps not so easily quarried, in
general, as those of the Second Magnesian, but
they are more durable, and better suited for
heavy masonry.

The Granite we have described in the first
pages of this report, and located in T. 85, R. 2
W., is a very_valuable material for the construec-
tion of public buildings. It combines beauty

with durability, and is situated very favorably for quarrying. This
Granite would also furnish an excellent rock for mill-stones.
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ROAD MATERIALS.

The broken chert which is so frequently found on the hill-sides
and beds of the streams of the Third Magnesian Limestone districts
is an invaluable material for this purpose. It sometimes forms na-
tural gravel roads in this county that are almost equalto the best
macadamized roads.

LIMESTONES,

Of good quality, abound wherever the Second and Third Magnesian
Limestone prevails.

SPRINGS

Of pure, crystal water are abundant in many sections of the county,
particularly in the Magnesian Limestone regions.

A chalybeate spring was found in Sec. 21, 0f T. 36, R. 3 W. I¢
breaks out a little above the level of Dry Creek, and contains a
thick, gelatinous precipitate of Iron. It has rather a strong chaly-
beate taste, and doubtless possesses considerable toniec properties.

6.8—17



CHAPTER XVIL

CAPE GIRARDEAU COUNTY.

BY B. ¥. SHUMARD.

This county contains about 530 square miles, and as there is much
variety in the character of its underlying strata in different sections,
we find a corresponding variety in its topographical features. The
sarface is generally hilly, except within a very limited area in the
southern part of the county, marked on the maps Quaternary, which
is nearly level and often wet and swampy. The hills rise to the hight
of from 50 to 500 feet above the adjacent water-courses. The main
ridge separating the streams running northwardly into Apple Creek

- from those flowing in an opposite direction, commences near the
north-western corner of the county, and bears south-east toward the
Mississippi. This water-shed, at some points, attains an elevation esti-
mated at about 600 feet above the bed of the Mississippi. In the two
middle ranges of townships, the hills are, for the most part, character-
ized by moderately gentle slopes, and we have here an extensive dis-
trict of desirable farming land furnished with an abundant supply of
good timber. The valleys of many of the streams are remarkable for
their richness and fertility. ‘

In that part of the county where the Lower Helderburg rocks
prevail (see map) we find usually a broken country, the hills high and
marked with abrupt declivities often thickly covered with chert. The
bluffs of the Mississippi are here remarkably bold and picturcsque,
presenting sometimes perpendicular faces to the river of from 100
to 150 feet. Over a considerable portion of this area, however, the
older rocks are covered with an extensive accumulation of Quater-
nary deposits, and we find an abundance of highly arable land, sus-
taining often a growth of excellent timber.

In the western range of townships, underlaid by the Taird Mag-
wesian Limestone and Second Sandstone, the country is, in some
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respects, similar to that just described, but the hills are not so high,
and the valleys of the streams are broader. These latter are from a
hundred yards to three-fourths of a mile wide, and their soils are gen-
erally extremely rich and fertile. Many good farms are also to be
found on the uplands, but the slopes in some places are so thickly
«covered with chert as to render them unfit for ordinary cultivation.

STREAMS.

Every part of Cape Girardeau is bountifully supplied with streams
of excellent water. The Mississippi forms the eastern boundary line,
Apple Creek the northern line, and the Whitewater passes in aremark-
ably tortuous course through the eastern range of townships. These
main channels have numerous affluents, which reach almost every
gsection in-the county, as will be seen by consulting the map.

TIMBER

Is abundant throughout the county. The bottoms of the Mississippi
River and Whitewater and Cedar Creeks support a heavy growth of
forest trees, among which Black and White Walnut, White and Sugar
Maple, American and Slippery Elm, Pawpaw, Dogwood, Cottonwood,
Buckeye, Shell-bark Hickory and Ash are the kinds most commonly
et with. In the southern portion of the county, in the neighbor-
hood of the swamp lands, we have, in addition, Black and Sweet Gum,
Tulip Tree, Beech, and in the swamps, Cypress. The poorer lands
sustain a growth chiefly of Post Oak, Black Oak, Black-jack, White
‘Oak and Black Hickory. About one mile above the mouth of Indian
Creek, Mr. Hough saw a few trees of Yellow Pine, but they have not
been noticed elsewhere in the county.

GEOLOGY.

The formations of this county may all be referred to the Quater-
nary and Silurian systems.

QUATERNARY SYSTEM.

As this system includes all the deposits beneath the soilsdown to
the regularly stratified rocks, it is, of course, almost universally spread
-over the county.

The Alluvial Bottoms of the streams consist of clays, marls, sands
and vegetable matter combined in various proportions, and the soils
formed from them possess all the elements of fertility in a great de-
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gree. They cover the valleys sometimes to the depth of twenty or
even fifty feet. In the disiricts underlaid by the Third Magnesian
Limestone, Second Sandstone and Helderburg rocks, the deposits of
which we are speaking occasionally abound with fragments of chert,
but most generally they are quite free from coarse materials.

Bluff—This formation is well developed, and we encounter it
beneath the soil and subsoil in almost every part of the county. The
general character of the deposit is shown from the following sections:

In a well sunk by Mr. Holcomb, in T. 81, R. 14, Sec. 27, the sec-
tion is—

No. 1. 10 Yeet tough yellow clay.
No. 2. 20 feet red clay.

No. 8. 15 feet alternations of red, blue and yellow clay, eontaining sometimes frag-
ments of Niagara Limestone.

At Mr. McLain’ well, in Appleton, the materials passed through
were—

No.1. 30 feet extremely tough red clay.
No. 2. 18 feet yellow, white and red clay, with masses of Frenton Limestone.

Interesting exhibitions of these deposits are to be found in the
hills bordering the swamp lands in the southern part of the county.
Here they are exposed occasionally to the hight of forty feet, and
sometimes are weathered in such a manner as to appear like mo-
raines.

SILURIAN SYSTEM.

All the strata of Cape Girardeau county, beneath the Quaternary
deposits, belong to the Silurian System, and we here find the most in-
structive and complete series of the different members of this system
hitherto observed in the State. In order toillustrate the stratigraphi-
cal relations of these formations as they oecur in this county, we have
constructed a vertical section, somewhat similar te that of the gen-
eral section published in the Second Annual Report.

TPPER SILURIAN.

This system occupies the eastern part of the-county, and covers
an area of about 120 square miles. Its boundaries are laid down on
the accompanying geological map. Itisrepresented in this county by
the Delthyris Shale, (Lower Helderburg,) Niagara Group and Cape
Girardeau Limestone.
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DELTHEYRIS SHALE.

The beds referred by us to thisformation are confined to the north-
eastern part of the county. They consist chiefly of alternations of
buff and bluish gray, compact, calcareo-silicious Limestone and ferru-
ginous chert. They generally occur in thin layers, and contain nume-
zous irregularly rounded masses of silex, which vary in size from an
inch to afoot in diameter, and sometimes exhibit a well-marked con-
centric structure. These masses impart to the weathered faces of the
. strata an exceedingly rough appearance.

Wherever this formation prevails we find a remarkably rough and
broken country, sometimes entirely unfit for cultivation. The hills
are separated from each other by deep and narrow valleys, and their
sides are frequently covered with thick accumulations of chert. Itis
finely displayed on the Mississippi, between the mouth of Apple
" ‘Creek and Bainbridge. Near Vancil’s Landing it forms picturesque
and nearly vertical escarpments from 100 to 150 feet high, with faces
marked in every direction by deep fissures. According to the obser-
wvations of Mr. Hough, this formation prevails throughout nearly the
whole course of Indian Creek and its branches. Near the Mississippi
he found an exposure of upward of 200 feet, consisting mainly of
silicious beds. This formation constitutes likewise the main body of
the hills both north and south of Indian Creek, for distances varying
from one to seven miles west of the Mississippi. The entire thickness
«of the formation has not been seen here at any single locality. Inthe
accompanying vertical section 850 feet is given as its thickness, but
from examinations in an adjoining county it is highly probable that
this estimate is from fifty to a hundred feet below its actual develop-
ment. ) ,

Fossils.—The most characteristic species are Dalmania tridenti-
Fera, Leptaena depressa, Orthis eleganiula and Phacops and Platyos-
toma, (several species.)

NisGArs GROUP.

This formation succeeds in descending order the strata just de-
scribed. In its lithological features it differs widely from the same
formation as observed in other portionsof the Mississippi Valley. In
Towa and Illinois, according to the recently published work of Prof.
Hall on the Geology of the former State, it is described as a “ nearly
pure Dolomite, having a crystalline structure and light, yellowish
.gray color.”* Whereas, in South-eastern Missouri it is composed of

*Extract Silliman’s Journal, vol. 27, p. 111.
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variegated purple, yellow and drab, compact, argillaceous Limestones
and soft indurated shales of various colors.

On the Mississippi, about one mile above Shepherd’s Landmg,
we have the following section, which illustrates very well the usual
characters of the upper part of the formation:

No. 1. 8 feetslope, covered with chert.
No. 2. 75 feet Lower Helderburg, consisting of rough chert and thin bands of gray,
argillaceous Limestone, the whole containing numerous silicious nodules.
No. 8. 5 feet gray, argillaceous Limestone, Niagara Group.
No. 4. 3 feet purple and yellow, tine-textured Limestone, handsomely variegated, and
containing Striatopora flexuosa—(Hall.)
No. 5. 30 feet crumbling, earthy , bluish-gray and yellow Limestone, highly charged
with fossils, as follows: Cheirurus Missouriensis, Encrinurus punctatus,
Calymene rugosa, Calymene allied to C. senaria, Phacops, (two species,) Dal-
mania, (2 species,) Orthoceras gracile, (Portlock,) Terebratula, Leptena de-
pressa, Tellinomya, Platyostoma, Murchisonia, Bellerophon, Striatapora flexu—
osa and Poteriocrinus.
No. 6. 10} feet dark, carbonaceous, fissile shale, filled with Graptolites and arborescent.
fucoid-like markings.
7. 5 feet gray Limestone, with Dalmania, Orthocerasand columns of a Crinoid.
No. 8. 3 feet bed of gray, yellow and purple, variegated, impure marble.
9. 82 feet alternations of purple, yellow, buff, blue and gray, compact and earthy
Limestone, capable of being split readily into layers from a-half to an inche
thick, the whole forming a beautiful, variegated cliff.

On a small branch, about two miles north of Cape Girardeau, in
T. 81, R. 14, Sec. 24, we find the following section of the inferior mem-
bers of the formation :

No. 1. 44 feet slope, covered with fmgments of chert. »

No. 2. 26 feet laminated beds of brick-red, sandy textured, earthy Limestone, with
Cyathophyllidce.

No. 3. 32 feet very hard, fine-textured, red and purple Limestone, clouded with yellow
and green, forming an elegant variegated marble. It contains Calymene Blu~
menbachii? Striatopora flexuose and Columnaria inequalis.

No. 4. Thiek beds of bluish gray, hard, brittle Limestone, containing Halysites Caten—
ularia.® -

No. 5. 35 feet Cape Girardeau Limestone, with its characteristic fossils.

No. 6. 50 feet slope, covered with debris extending to the base of the hill.

With the characteristics here given, the Niagara Group occupies
a greater area in the county than the Lower Helderburg, as will be
seen by consulting the geological map, where its general boundaries
are indicated. Itis well displayed along the bluffs of the Mississippi
from a point about three miles below the mouth of Indian Creek,

*A single specimen only of this interesting fossil was found by Mr. Hough among some loose-
fragments of this rock atthe base of the exposure.
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where it first appears cropping out from beneath the Lower Helder-
burg strata, to within a short distance of Caney Creek. The extreme
southern limit of the formation is in the north-west quarter of frac-
tional T. 80, R. 14. It is the surface rock over the greater part of T.
31, R. 14; the southern sections of T. 32, R. 14 ; the eastern part of T.
31, R. 13; thence it extends diagonally through the middle portions of
townships 82 and 33, R. 13, and crosses Apple Creek into Perry
county. . .

The thickness of this group of strata, as ascertained from meas-
urements made by Mr. Hough and myself, is 216 feet. The greatest
development observed at any one place in the county was on the Mis-
sissippi, about one mile above Shepherd’s Landing, where 140 feet are
exposed.

CAPE GIRARDEAU LIMESTONE.

The next formation in descending order is the Cape Girardeau
Limestone, which constitutes the lowest member of the Upper Silu-
rian series yet found in the State. It is well separated from the Nia-
gara Group, both by lithological and palaeontological characters, not-
withstanding its limited vertical development. It is composed of
bluish-gray Limestone; in layers from two to six inches thick, marked
by numerous vertical joints. The rock is very compact, and breaks
with a smooth conchoidal fracture.* The weathered surfaces are
usually coated with a thin ferruginous crust, and the upper part of the
mass contains bands and nodules of flint.

The best exposure of this member of the series is at the mouth of
Cape Creek, on the Mississippi River, two miles above Cape Girar-
deau. Its entire thickness is to be seen here, amounting to 60 feet.
In T. 81, R. 13, S. 24, Mr. Hough found an exposure of it of about 30 -
feet, and he also observed the same beds in Sec. 12 of the same town-
ship and range.

Fossils.—The strata at the mouth of Cape Creek abound in fossils,
none of which, as far as our observation extends, range into the forma-
tions above or below. The most characteristic species are Glypto-
erinus fimbriatus, Glyptocrinus (two undescribed species,) Tentacu-
lites incurvus, T. Major, Homocrinus flezwosus, Protaster, Acidaspis
Halli, Proetus depressus, Encrinurus delioideus, Cyphaspis Girar-

* An analysis of this rock gives, as its composition:

B U TETe) T ) o oY) 1 L - L 8.60
Alumina and peroxide of IXON. ... viiiieieriiiiiiaiiereiiiiiiiiii ittt 1.93
Carbonate 0f Jime. .. .veeiii ittt iieataiiaaaee ittt i 86.00
Carbonate of MAGNeSia,. ....uuiiiee ittt i i e 3.7
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deauensis, Orthis Missouriensts, Leptena mesacosta, Rhynconelln
(several species,) and Sticiopora, Cladopora and Retepora —.

LOWER SILURIAN SYSTEM.
e
Hupsox River GROUP.

Under this general name we include, provisionally, a series of
beds interposed between the Trenton Limestone and Cape Girardeau
Limestone. Its subdivisions are designated Upper and Lower Hudson
River shales and Receptaculite Limestone. In Cape Girardeau this
group possesses considerable interest in an economical point of view,
as it furnishes an inexhaustible supply of excellent building material.

Upper Hudson Shales.—These form the beds of passage between
the Upper and Lower Silurian, and consist of about 45 feet of bluish-
gray and yellow silico-argillaceous shales, in which we have not been
able to detect any organic remains. They are placed in the series
under examination merely from their strong lithological resemblance
to the lower shales, which contain highly characteristic Hudson River
fossils. An exposure of 18 feet occurs on the Mississippi about three-
quarters of a mile below Cape Creek, and their entire thickness was
measured on a farm belonging to Mr. Stout, in T. 81, R. 13, S. W. gr.
of Sec. 2. At this place they are exposed on the bank of a small
creek to the hight of 20 feet, and have been penetrated 25 feet further
down to the Sandstone, in a fruitless search after Coal. Indeed,
although the resemblance between these shales and those of the Coal
Measures is not at all striking, pits have been sunk in them for Coal,
at various points in the county, at the cost of considerable money and
labor, and in one case resulting in the death of the miner from suffo-
cation with carbonic acid gas while working in the pit. Itis scarcely
necessary to say that these shales occupy a geological positien far be-
low the Coal strata, and that any search for valuable beds of Coal in
them, or in fact in the strata of any part of the county, will certainly
result in a loss of both time and money.

Cape Girardeaw Sandstone—Under this name we desi gnate a
formation which comes nextin descending order, and which, on ac-
count of its stratigraphical position between the Upper and Lower
Hudson shales, we have classed with the Hudson River Group. It
usually appears as a dull, yellowish, silico-argillaceous Sandstone,
composed of rather fine silicious grains.* It occursin thin and heavy

*An analysis of this rock, by Dr. Litton, gives, for its composition:

SIHER oL 87.58
Alumina and peroxide Of IFOD.. .. vu.iuimueeneiseii et 9.67
LR et e L Not determined.

IBTRE e 1.35
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beds, and its entire thickness may be estimated at about 100 feet.
When first quarried it is usually quite soft, but hardens from exposure
to the atmosphere. This Sandstone is found capping the hills in the
vicinity of Cape Girardeau. Near the Mississippi, a mile above the
town, a thickness of about 40 feet is exposed. Il also occursin the
river bluffs in T. 31, R. 14, S. 14, and at other points in this township.
Along the western outerop of the Upper Silurian it appears at a num-
ber of localities, and at a quarry near the head of Shawnee Creek a
thickness of about 60 feet was measured by Mr. Hough.

Although we have searched diligently for fossils at every locality
of this Sandstone we have visited in the county, no traces of any have
been found. It is, therefore, not without much hesitation that we in-
clude the mass, together with the overlying shales,in the Lower
Silurian. ‘

Lower Hudson Shales.—This formation is seen directly beneath
the Sandstone, in a small branch a mile above Cape Girardeau. About
12 feet is expesed above the bed of the branch, and it has been pene-
trated to the depth of 30 feet further for Coal. It consists of dark-
bluish, calcareo-argillaceous shale, with intercalated bands of bluish-
gray flattened nodules of tough earthy Limestone. These seem to be
confined to the upper part of the formation. The total thickness of
the beds can not be less than 60 feet. Fossils are quite abundant, and
generally they are in fine state of preservation. The most character-
istic species are Asaphus gigas, Strophomena deltoidea, Lepimna
sericea, Rhynconella capaz, Turbo bilex, and remains of an undeter-
mined Crinoid. The trilobites occur chieflyin the Limestone nodules.

Receptaculite Limestone. — This is the next member of the series
in Cape Girardeau, and, economically considered, the most importhnt
of the group. The linesof division separating it from the formations
above and below are strongly marked by lithological characters. It
consists, for the most part, of white crystalline Limestone, occurring
usually in thick beds. At Cape Girardeau, where it may be seen to
best advantage, we find two varieties; one, bluish white and somewhat
coarse textured, forms a handsome and durable building stone, and is
largely employed for burning into lime; the other, a pure white and
more compact variety, answers all the ordinary purposes of marble.*
The Receptaculite Limestone has a thickness in Cape Girardeau of
not less than 130 feet, which is, I believe, a greater development than
has been found elsewhere in the State. On the Cape Girardeau and

* The proportions of the different constituents of this marble, according to the analysis made by
Dr. Litton, are.:

Carbonate of Lime, 99.57.

Silica, a frace.

Alumina, a irace.
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Jackson road it appears in a number of localities, until we arrive
within a couple of miles of the latter place. It isalso exhibted at
several points on the Perryville road, and on the head-waters of Ran-
dall’s, Cane, Shawnee and Flat Rock Creeks.

I our description of the Mississippi River section, published in
Second Annual Report, this formation was grouped as a subdivision
of the Trenton. Since then, however, a more thorough study of its
palseontology has caused us to alter our opinion, and we now think that
its proper place is with the Hudson River. This view is based upon
the fact that its most characteristic fossils are Hudson River species,
as for example Orthis lynz, Strophomana alternaia, Stroph. deltoidea,
Rliynconella capar and Asaphus gigas. The association of Recepta-
culites with the group of fossils just mentioned, leaves no doubt that
the formation we are considering is the precise equivalent of the Ga-
lena or “ Lead-bearing Limestone ” of Iowa and Illinois, notwithstand-
ing their great dissimilarity of lithological character. We have chosen
the term Receptaculite Limestone to designate it, in preference to
that of Galena Limestone, for the reason that although well developed
in our State, it is not galeniferous; while the genus Receptaculites is
everywhere regarded as its most characteristic fossil.

TRENTON LIMESTONE.

This formation extends over a considerable area in Cape Girardeau,
and here, as in other parts of the State, consists of thick and thin
beds of bluish-gray and drab Limestone, very compact in texture, and
often emitting a ringing sound when struck with a hammer. It forms
a belt from three to seven miles wide, which commences near the mid-
dle of the northern boundary line, and traverses in a south-eastera
direction the entire length of the county. It isspread over an area
of more than 100 square miles, and its thickness is estimated at about.
250 feet. The greatest thickness seen at any one point was on Cape
LaCruche Creek, not far from Cape Girardeau, where it exists in per-
pendicular bluffs from 70 to 100 feet high. It is also well displayed on
Apple Creek, at the town of Appleton, and on Hughes’, Buckeye,
Flat Rock and Shawnee Creeks.

Fossils occurin all parts of the formation, but they are most
abundant in the superior strata. Just under the Receptaculite Lime-
stone, at Cape Girardeau, the beds are densely crowded with Stropho-
mena filttexta, Leptana sericea, Orthis submquata and Chwtotes lyco-
perdon. Fossils also abound in the bluffs of Cape LaCruche Creek
and at Appleton.
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BrAck RIVER AND BIRD’S-EYE LIMESTONES.

These formations are represented in Cape Girardeau, though we
can not separate them here into two distinet groups, nor is it easy,
by lithological features, to separate them from the overlying Trenton.
In the bluffs bordering the swamp in T.30, R. 13, Sec. 14, I obtained-
the following section of their beds, in descending order :

No. 1. 70 feet perpendicular wall of bluish-gray Trenton Limestone, containing Plex-
rotomaria lenticularis, Leptena fililezta, and other Trenton fossils.

No. 2. 30 feet Black River and Bird’s-eye Limestone, consisting of alternations of light.
and dark brittle Limestone, of very fine texture, and resembling lithographic
Limestone. ‘

Some of the more compact layers of No. 2 contain an abundance
of small, crystalline prints, which appear to be the extremities of a
fossil similar to Stictopora ramosa, so characteristic of the Bird’s-eye "
of New York and Kentucky. InT. 33, R. 12, I found nearthe brow of’
the hills the same beds, and after a search of a few minutes, obtained:
examples of this delicate Bryozoon, finely weathered out on the sur-
face of some masses of the rock. On a small branch of Hubble’s
Creek, near Jackson, Mr. Hough found the uppermost layers to be
an exceedingly compact, brittle, bluish-gray Limestone, handsomely
variegated with dark, bluish lines. On the west side of Hubble’s
Creek, T. 30, R. 12, S. 13, bands of quartzose Sandstone occur, inter-
stratified with the dark Limestone containing Cythere.

CALCIFEROUS SAND GROUP AND POTSDAM SANDSTONE.

In Oape Girardeau the Magnesian Limestone series occupies about.
950 square miles, forming nearly the entire western half of the county..
‘We here recognize the several subdivisions of the mass from the First.
Magnesian down to the Third Magnesian Limestone, inclusive.

FirsT MAGNESIAN LIMESTONE.

The beds referred to this formation consist of gray, calcareo-Mag--
nesian Limestone and buff, earthy Dolomite. InT.30, R.13, S.14, we-
find a section as follows:

No. 1. 30 feet slope.

No. 2. 6feet dark, compact, brittle Limestone, containing Cythere, and alternating:
layers of banded Limestone (Bird’s-eye Limestone.)

No. 8. 42 feet gray, calcareo-Magnesian Limestone and buff, earthy Dolomite.
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But the best display of the strata of this formation occurs on
Apple Creek, near the county line, in T. 33, R. 11, Sec. 3, as follows :

No. 1. 1foot ot eream-colored, earthy Magnesian Limestone, with vermicular mark-
ings.

No. 2. 3-feet bench of hard, quartzose Sandstone.

No. 3. 8 feet cream-colored, earthy Magnesian Limestone.

No. 4. 1-foot bench of compact Sandstone, of fine texture.

Ro. 5, 8 inches of dark-gray Dolomite, some of the layers brecciated.

No. 6. 9 feetlight-gray Magnesian Limestone, breaking with a conchoidal fracture ;
occurring in heavy beds.

No. 7. 8-inch bench of Sandstone.

No. 8. 22feet thick and thin beds of earthy, cream-colored Magnesian Limestone and

compact Dolomite. )

No. 9. 1} feet hard, gray Magnesian Limestone, with masses of Sandstone dissemi-
nating through it.

No. 10. 5 feet hard, fine-grained Sandstone, .

No. 11. 6 inches Magnesian Limestone, with silicious grains, giving it an oolitic ap-

* pearance.

No. 12. 2}-foot ledge of Sandstone.

No. 13. 2 feet silico-Magnesian Limestone.

No. 14. 1} feet dark and light-gray Magnesian Limestone, in thin layers.

No. 15. 4 feet slope.

From the point where this Section was taken, the First Magnesian
Limestone prevails, along the course of Apple Creek, for the distance
of two and a half miles, and then dips beneath the Black River and
Bird’s-eye. Mr. Hough found it exposed on the hills at the head of
Byrd’s and Cane Creeks, and also traced it for several miles down
these streams. The formation under notice is remarkable for its cav-
ernous character, the surface of the country being often marked by
sink-holes where it prevails. These are usually of an inverted coni-
cal shape, from ten to thirty feet in diameter, and sometimes thirty
feet in depth. Occasionally, they are so numerous as to render it
difficult for one to travel over the surface on horse-back. No fossils
have been found in the formation in this county.

SACCHAROIDAL SANDSTONE.

This member of the series presents the same lithological features
in Cape Girardeau as in other parts of the State. It atlains a thick-
ness of about 100 feet, and may be seen to best advantage near the
county line, in the N. W. corner of T. 33, R. 12, where a thickness of
about 80 feet is exposed. It is frequently visible in heavy beds along
the bluffs bordering the swamp lands between Hubble’s and White-
water Creeks, preserving here itsusnal form of massive cliffs of né&arly
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pure white Sandstone composed of pure silicious grains, well adapted
to the manufacture of glass.

. SECOND MAGNESIAN LIMESTONE..

It is sometimes difficult in this county to distinguish this from the-
First Magnesian. The strata composing it are, as a general rule,
darker colored than in the equivalent beds further north. In the
bluffs bordering the swamp lands, between Hubble’s and Whitewater
Creeks, the formation is frequently exhibited, and at one point we:
find an exposure of about 70 feet, consisting of compact, dark-gray
Dolomite and earthy, buff, impure Magnesian Limestone, with bands
of chert occasionally interstratified, and the whole surmounted with
Saccharoid Sandstone. On Apple Creek, in the north-west portion of’
the county, it is also well displayed at several loealities.

SECOND SANDSTONE.

This member of the Magnesian Limestone series presents here the
same character as observed elsewhere in the State. It is found cap-
ping the higher hills between Whitewater River and the western
boundary of the county, and also frequently occurs on the hills for a
short distance east of this stream.

THIRD MAGNESIAN LIMESTONE.

This constitutes the base of the series in this county, and is con-
fined chiefly to the western tier of townships. Fine exhibitions of it
may be seen at various points along the course of Whitewater River
and its branches, where it appears in bluffs from 50 to 80 feet high.
The entire thickness of the formation has not heen seen at any local-
ity examined by us. The superior beds usunally consist of alternations
of gray Dolomite, chert and Sandstone; below these, we have light
and dark-gray, thick-bedded Magnesian Limestone, compact in texture
"and traversed occasionally in all directions by spar veins. Many of
the beds of this formation furnish valuable and very durable building
materials. '

Fossils are not abundant In the S. W. portion ef the county,
near Crooked Oreek, Mr. Hough found, in the cherty beds, Straparol-
lus, Orthoceras and Murchisonia.
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ECONOMICAL GEOLOGY.

SOILS.

This county contains an unusually large proportion of arable
soils. Those spread over the valleys of the Mississippi River, White-
water, Apple, Hubble’s, Randall’s, Cape LaCruche and Flora Creeks,
as well as a number of the smaller branches, produce plentiful crops
-of corn, wheat, oats and other kinds of grain adapted to the climate.
The swamp lands, too, in the northern part of the county, possess soils
of great richness, requiring only a thorough system of drainage, based
on scientific principles, to convert them into the finest and most pro-
duective lands to be found in the county, and not inferior to the best
in the State. The time is, I think, not far distant when these swamp
lands will be occupied by a thriving agricultural population. The up-
lands of the district occupied by the Niagara, Hudson River, Trenton
and First and Second Magnesian Limestone, constituting nearly the
whole of the two middle ranges of townships, possess soils of excel-
lent quality, while a large portion of the country is just sufficiently
nndulating to secure free drainage. In those portions of the county
underlaid by the Third Magnesian Limestone, Second Sandstone and
Lower Helderburg, the soils arereally of good quality, but sometimes
they contain so much chert as to render them unfit for cultivation.
‘This is particularly the case near the sireams.

IRON ORE

Of good quality occurs at several localities in Cape Girardeau. On
land owned by Mr. Williams, in N. W. quarter of Sec. 10, T. 81, R. 13,
a deposit of brown Hematite occurs on the declivity of a hill. It may
be traced over a space of about a hundred yards, and exists in rough,
irregular masses, some of which would weigh upward of fifty pounds.’
In a few specimens, the ore exists in thin scales,assuming the form of
iron mica, and in others it contains a large proportion of silex in small
grains. No work has been done to test the probable extent of the
deposit at this locality, but the appearances are favorable that the ore
exists in considerable quantity. The formation in the immediate
vieinity of the deposit is the Cape Girardeau Limestone.
Argillaceeus Iron ore, of good quality, was observed associated
with the Second Magnesian Limestone, in T. 30, R. 12, N.E. quarter of
Beec. 10, and with the Cape Girardeau Sandstone, two miles east of
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J.ackson. But at neither of these localities does the ore occur in suffi-
cient abundance to justify working.

Sulphuret of Iron has been noticed at nearly all the localities
where the shales of the Hudson River group occur.

A chalybeate spring exists on Flat Rock Creek, a short distance
above its mouth. The water yields a copious, gelatinous precipitate,
and possesses a strong taste of Iron. It may beemployed with benefit
in diseases requiring a tonic course of treatment.

LEAD.

Fragments of this ore have been picked up at several localities
in the county, but only in very small quantities. But as the Third
Magnesian Limestone, the most productive Lead-bearing rock in the
State, is largely developed in the western townships, it is not impro-
bable that this important ore will yet be found in workable quantity.

BUILDING MATERIALS.

Cape Girardeau county possesses an inexhaustible supply of the
finest kind of building materials. In this respect, it is perhaps more
highly favored than any county in the State; for nearly every town-
ship is abundantly supplied with good and valuable materials for this
purpose. The Receptaculite Limestone furnishes the well-known
Marble of Cape Girardeau. The principal quarries are situated back
of the town, and about three-quarters of a mile from the Mississppi,
where a thickness of about 40 feet of the marble has been laid bare
by the quarrymen. We find here two distinct varieties: one, of a
bluish tinge, and somewhat coarse texture, affords an excellent and
apparently darable building stone; the other, a finer, white and more
compact variety, answers all the ordinary purposes of marble. Itis
extensively used for tomb-stones in the vicinity of the town of Cape
Girardeau, and, if judiciously selected, takes a tolerably good polish.
This rock was used in the construction of the State-house of Louisi-
ana, and has been, and still is, shipped extensively to New Orleans
and other southern points, as well as to St. Louis. Good quarries of
this rock may be opened at many of the localities in the county, where
we have indicated the existence of the Receptaculite Limestone.

A handsome variety of Marble occurs near the base of the Nia-
gara group at several localities in the county. The best quarry of this
Marble is on the branch of a small creek, about two miles N.E. of
Qape Girardeau, and but a short distance from the Mississippi. Itis
an exceedingly fine textured, brittle Limestone, of a purplish color,
clouded with green and yellow, and is exposed in heavy masses on
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the declivity of a hill. No work had been done at this quarry at the
time we visited it; but the appearances were that the rock might be
obtained in copsiderable quantity. We obtained specimens for the
State cabinet that are susceptible of an excellent polish, and which
would answer a good purpose for ornamental work.

The same strata occur on the Mississippi, about one mile above
Shepherd’s Landing, but the rock contains more argillaceous matter,
and is therefore inferior to the beds at the quarry above described.

Mr. Hough reports a quarry of this Marble in T. 32, R. 13, N. W.
quarter of Sec.22. He describes it as a finely variegated Marble, very
compact in texture, and with numerous fossils of the Niagara group.
It is used for tomb-stones, and has been quarned for shipment to St.
Louis, Memphis and other places.

Another variety of Marble exists in the strata referred by us to
the Black River and Bird’s-eye Limestone. This rock was examined
by Mr. Hough, and subsequently by myself. Itisa compact, fine tex-
tured, bluish-gray Limestone, containing bluish vermicular markings.
It is very similar in appearance and texture to the McPherson Marble
of Jefferson county, and occupies precisely the same stratigraphical
position. It is suscéeptible of a tolerable polish, and appears to be a
durable rock.

The First,Second and Third Magnesian leestones all yield build-
ing materials of more or less value, but the beds of the Third Magne-
sian are to be preferred, on account of their greater durabilty and
beauty. The Cape Girardeau Sandstone may be used to advantage for
the coarser kinds of masonry, chimneys, walling and the outside work
of lime-kilns. This rock, when first quarried, is quite soft, but hardens.
rapidly from exposure to the atmosphere.

FIrE AxD FLAGGING STONES.

The Second Sandstone furnishes an excellent rock for the con-
struction of hearths, for chimneys and furnaces, and other purposes.
requiring a rock of a refractory character. It may be obtained abun-
dantly from the hills near Whitewater Creek. Excellent flagging
stones may also be obtained here.

ROAD MATERIALS

Of the very best quality occur abundantly in different parts of the
county. The chert of the Delthyris shale and Third Magnesian Lime-
stone affords an excellent material for this purpose. In the districts
occupied by these formations we find, along the streams, this chert in
the greatest abundance, and generally in a sufficiently comminuted
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state to be ready to be applied at once to the grades. The gravel road
between Cape Girardeau and Jackson was constructed of this commi-
nuted material, at a comparatively small cost, and it is one of the
finest roads to be found in the State.

POTTERS’ AND PIPE CLAYS.

In the bank of a small creek in T. 81, R. 14, Sec. 21, is a deposit of
yellow Clay which is very plastic and quite free from gritty substances.
This has the appearance of being a good potters’ Clay. On Mr. Ma-
vens’ land, in N. part of Sec. 12, of same township and range, there is
~a valuable deposit of nearly pure white pipe Clay exposed in a bed
about four feet thick. A similar Clay also appears near Cape Girar-
deau, on the Jackson road, a short distance west of Williams’ mill;
and near by is a deposit of very plastic, ferruginous Clay, which an-
swers well as a paint, and for which purpose it is frequently employed
by persons in the neighborhood.

SAND FOR GLASS-MAKING.

The Saccharoid Sandstone furnishes an excellent quality of nearly
pure Sand, which is well adapted for this purpose.

&.8—I18
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CHAPTER XVII.

PERRY COUNTY.

BY B. F. SHUMARD.

This county is of an irregular triangular form, and contains about
four hundred and sixty square miles. In general, the surface features
Tesemble those of Cape Girardeau. The district of country west of
the Saline, and also that for a short distance on the east side,of that
stream, is frequently quite broken. The hills are marked with steep
declivities, covered often with chert and fragments of Sandstone, and
sometimes attain an altitude of from 300 to 350 feet above the adjaa
cent water-courses. We find here, however, both on the uplands and
in the valleys, extensive tracts of good land for farming purposes. In
the south-east corner of the county, there is also a small space that is
exceedingly rough, the hills attaining here a hight of 500 feet above
the Mississippi, and being separated from each other by deep and
narrow valleys.

But the greater portion of the county, comprising the central and
eastern districts, is moderately rolling, and possesses goed and often
highly arable soils. The highlands are sometimes densely covered
with heavy forest trees, and at other times sparsely wooded with
Black-jack, Post Oak and Black Hickory—forming what are termed
oak openings or barrens. :

The valleys of the streams in nearly every part of the county are
remarkably fertile. The alluvial bottom of the Mississippi, in the
north-east, is from two to five miles wide, and bears a heavy growth
of valuable timber—Black and White Walnut, several varieties of
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Elm, Burr, Red and White Oak, White and Blue Ash, Pig-nut and
Shell-bark Hickory, Pawpaw, White and Sugar Maple, Sycamore,.
Hackberry, and Fox and Summer Grapes, are the kinds most com-
monly met with. The valleys of the Saline, Cape Cinque Hommes,,
Apple, Dry and Indian Creeks, are from fifty yards to a half mile
wide, and sustain nearly all the varieties of trees that occur on the
Mississippi bottoms.

GEOLOGY.

In Perry county we have recognized the Quaternary, Carbonifer-.
ous, Devonian, and Upper and Lower Silurian systems. It is also
highly probable that the eruptive rocks exist at or near the surface,,
since we have found, a short distance from Wittenburg, a loose mass
of Granite that would weigh several tons, while the Palseozoic rocks
in this vicinity present evidences of very considerable disturbances*
In fact, the strata composing the bluffs of the Mississippi from Grand
Tower to the Bois Brule, and those of the latter stream to its sources,
exhibit frequent abrupt foldings and flexures the whole distance.
Near McClennahan’s Creek, the strata are almost vertical, and at.
various points, are inclined at an angle varying from 25° to 60°. The
area of greatest disturbance seems not to have extended very far-
.west of the above-mentioned streams, although we find that the for-
mations throughout the county have a general inclination toward the-
Mississippi. ’

QUATERNARY SYSTEM.

The formations of this system developed in Perry are Alluvium
and Bluff. They present here the same lithological features as in Cape-
Girardeau, and it is, therefore, unnecessary to again describe them..
Good sections of the Alluvium are displayed along the shores of the
Mississippi, Apple, Saline, Bois Brule and Cape Cinque Hommes,,
while the Bluff is met with beneath the soil of the uplands in almost
every part of the county. We have not Been able to detect in it any
terrestrial or fluviatile shells at any of the localities examined.

CARBONIFEROUS SYSTEM.

The subdivisons of the Carboniferous system recognized in Perry
are Ferruginous Sandstone, Archimedes Limestone and Encrinitak
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Limestone. These rocks occupy but a limited horizontal space in the
county. They enter the northern part from Ste. Genevieve, where
they constitute the “ Mississippi Bluffs,” and extend eastwardly, form-
ing a narrow strip eight or nine miles long, and from a quarter to two
miles broad. They also form the bluffs of the Mississippi from a point

* about one and a-half miles below Bailey’s Landing to the town of
Wittenburg. Their greatest width here scarcely exceeds two miles.

FERRUGINOUS SANDSTONE.

This member of the Carboniferous is well developed. On the
Mississippi it first appears capping hills of Archimedes Limestone, a
short distance below Williams’ Run, and thence extends almost unin-
terruptedly to Wittenburg. Its greatest development is exhibited
about two miles below Williams’ Run, where it constitutes nearly
the whole mass of hills, 200 feet high. The lower part of this Sand-
stone exists in heavy beds, but the upper layers are schistose. The
rock is sometimes very hard; usually, however, the particles are so
loosely coherent that a blow with the hammer reduces the rock to
fine sand. The color varies from white to ferruginous brown. The
Ferruginous Sandstone was also observed resting on the Archimedes
in the northern part of the county, and also at several points on the
Bois Brule. '

ARCHIMEDES LIMESTOXE.

This formation succeeds, in descending order, the Sandstone just
described. It consists of beds of gray Limestone, which are very
variable in thickness, and alternating bands of blue and yellow marl,
and sometimes intercalated beds of Sandstone. The thickness of the
mass can not be less than 250 feet in the county under examination.

The boundaries of the formation are laid down in the Geological
map. It is finely displayed on the Mississippi, between Wilkinson’s
Landing and Wittenburg, on the Bois Brule about a mile above Mec-
Clennahan’s Creek, and again on the Mississippi in the northern part
of the county. ; ]

Fossils—Are exceedingly abundant, particularly in the blue and
yellow marls of the formation, from which they may be obtained in
great perfection. The most characteristic species are: Archimedi-
pora Swallovana and Meekana, Pentremites Godonii, P. pyrifor-
ms, P. sulcatus, Agassizocrinus dactyliformis, Poteriocrinus mani-
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formis, Acrocinus Shumardi, Spirifer Leidys, S. trigonalis, Spirife-
ring spinosa, Athyris subtilita and Spirigera hirsuto.

This assemblage of fossils indicates that the Archimedes Lime-
stone of Perry is the equivalent of the Chester and Kaskaskia beds
of Prof. Hall’s section of the Carboniferous rocks of the Mississippi
Valley, and therefore that they occupy a position above the St. Louis
Limestone.

The St. Louis Limestone and inferior Archimedes Limestone we
have not been able to recognize as distinct formations in Perry. The
next succeeding member of the Carboniferous observed here is the
Encrinital Limestone. This group we have found at only a single
locality in the county, namely: on the Bois Brule, a short distance
above McClennahan’s Creek, where we find it resting in a highly in-
clined position upon the Devonian rocks. It presents here the usual
lithological characters of the formation, and shows a thickness of
about 150 feet.

DEVONIAN SYSTEM.

The rocks of this system follow next in descending order, and all
of them may, we think, be referred to the age of the Hamilton Group
of the New York series. The beds consist of gray and bluish-gray cal-
careo-silicious Limestone, with bands of flint interstratified. They
cross the Mississippi from the Devil’s Oven on the Illinois shore, and
appear on the Missouri side about a half mile above the Grand Tower.
They dip at a rapid rate north-eastwardly, and in a few hundred yards
pass beneath the Archimedes Limestone. The same beds again ap-
pear on the Mississippi a mile below Bailey’s Landing, where a few
feet were seen reposing upon the Delthyris Shale; on Williams’ Run
about three-quarters of a mile above its confluence, and on Brazeau
Creek a mile and a half from the Mississippi. They also occur in the
northern part of the county, namely: on the Bois Brule above the
mouth of McClennahan’s Creek, and thence extend eastwardly in a
very narrow belt into Ste. Genevieve county.

Fossils—On the Mississippi, near the Grand Tower, the group
abounds in fossils. We find here Dalmania calliteles, Placops buto,
Spirifera mucronata, 8. sculptilis. S. congesta, S. méedialis, Spirigera
reticularis, Chonetes nana? C. corinaia, Productus subaculeatus,
Favosites reticulata, F. basaltica, Cyathophyllum panciradiatum,
and various other undetermined fossils.
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UPPER SILURIAN SYSTEM.

The Upper Silurian rocks of Perry all belong to the Delthyris
‘Shale and Niagara Group, and they occupy but a narrow belt in the
morthern and south-eastern parts of the county.

DELTHYRIS SHALE.

This formation presents the same lithological characters as in
‘Cape Girardeau. It possesses considerable interest in an economical
point of view, as all the workable beds of iron occurring in the county
are found in it. It forms the bluffs of the Mississippi from the Grand
‘Tower to the mouth of Apple Creek, and in this part of the county
extends west from one to four miles. Just above Grand Tower the
formation leaves the river, passes north-west in a narrow strip from a
fourth to a half mile wide and eight to ten miles long, reaching the
river again about one mile below Bailey’s Landing. It also appears
at intervals along the southern margin of the Devonian rocks, in the
northern part of the county. The thickness of the mass is, perhaps,
not less than 400 feet. The best exposures of it occur on the Mississippi
between Grand Tower and Apple Creek, where it exists in high per-
pendicular bluffs, and imparts to the scenery of this part of the river
its peculiar, wild and picturesque features. Wherever this formation
prevails the surface of the country is extremely hilly and broken.

Fossils—Many of the beds of Delthyris Shale are almost desti-
tute of organic remains, but occasionally we find layers in which they
are quite abundant. On the Mississippi, one mile below Bailey’s
Landing, and near Birmingham, are the best localities. We have col-
lected here Lepiwna depressa, Lepimna of several undetermined
species, Orthis hybrida? Orthis elegantula ? Rhynconella camura?
Platyostoma of several species, Dalmania tridentifera, Phacops,
Cheirurus, and a Hapeocrinus which is identical with a species that
we have found in the Upper Silurian strata of Tennessee. At the
Birmingham Iron works we have found, also, with some of the fore-
going species, an undescribed Pentremite.

N1acarae GROUP.

The rocks of this group show themselves at a number of localities
along the western margin of the Delthyris shale in the eastern part



282 ' GEOLOGICAL SURVEY.

of the county, and also skirt the southern border of the same forma- -
tion in the northern part. They present here nearly the same char-
acters as in Cape Girardeau, although they are not as well developed,.
either vertically or horizontally. The best exposures we have seen
occur near Lick Creek, T. 84, R. 13, Secs. 34 and 3, on Williams’ Run,.
T. 85, R. 13, S. 19, and at Meredith’s mill, on the Bois Brule. At Wil-
liams’ Run they exhibit a section as follows:

No. 40 feet slope, covered with fragments of chert.

37 feet alternations of gray and purple Limestone.

60 feet slope, from which project at intervals beds like those of No. 2..

10 feet variegated, compacet, brittle Limestone of purple and yellow colors.

10 feet gray, compact Limestone.

30 feet yellow and buff calcareo-Magnesian Limestone of Hudson River Group,.
appearing at intervals in slope.

No. 7. 10 feet Receptaculite Limestone.

i
O
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The fossils do not differ from those characterizing the Niagara in
Cape Girardeau county.

LOWER SILURIAN SYSTEM.

The rocks of this system are spread over almost five-sixths of the:
entire county, and they range from the Hudson River Group down to-
the Third Magnesian Limestone.

RecerracrLITE LiumstoNe. (Hubpsox RiveEr GRoOUP.)

The Cape Girardeau Sandstone, and the shales that we find above
and below it, in Cape Girardeau, are replaced in this county, so far as
observed, by yellow and buff beds of hard, Calcareo-magnesian ¥
Limestone, containing Asaphus, Leptwna sericea, Orthis lynz and
Strophomena aliernata. They form the beds of passage between the
Niagara and Receptaculite Limestone, as shown in the section last
described. These beds have a thickness of about 30 feet. The Re-
ceptaculite Limestone proper has been observed only at a few locali-
ties in Perry. On Brazeau Creek, two miles from Wittenburg, a thick-
ness of 50 feet is exposed. The rock exists here in heavy beds, and is
composed of a coarse, white semi-crystalline Limestone, the particles
of which in some of the layers are so loosely ccherent as to be readily
crumbled with the hand; others, however, are sufficiently firm to
afford a good building rock. Good exposures of this rock may also be
seen on the Bois Brule, a short distance above Meredith’s mill.



PERRY . COUNTY. ° 283

TRENTON LIMESTONE.

This group has a wide horizontal range, and is confined chiefly to

the eastern half of the county. It prevails along Apple Creek, from
the mouth of Lick Oreek to Kimmell’s mill, in the S. W. corner of S.
32,T. 84, R.12. On the west it is limited by the First Magnesian
Limestone. Commencing at Kimmell’s mill, its boundary line passes
north-westwardly near Abernethy’s mill, and crossing Cape Cinque
Hommes Creek two and a-half miles from Perryville, reaches Blue
Spring Creek in N. W. qr. of S. 24, T. 36, R. 10; thence it turns nearly
west and enters Ste. Genevieve county. From this line the Trenton
Limestone extends east for distances varying from eight to twelve
miles, reaching the Mississippi, however, only at one point, namely =
a short distance below the mouth of Cape Cinque Hommes Creek.
The best exposures to be found in the county are on Apple, Indian,
Cape Cinque Hommes and Brazeau Creeks. It presents here for the
most part the same lithological characters as observed in other parts
of the State: a fine textured, brittle Limestone, of a drab or bluish-
gray color, with bands of bluish mar]l occasionally interstratified.
Caves are not uncommon in the district occupied by the Trenton
Limestone, and the strata are often traversed by deep fissures, which
sometimes lead down to streams of running water, abounding in a
variety of fishes. No locality in the county has afforded us a view of
all the beds of the formation. The greatest thickness we have seen
is on Indian Creek, near Wilkinson’s mill, where Mr. Hough measured
130 feet. .
Fossils are found more or less abundantly over the whole of the
district occupied by the formation. They may be collected in con-
siderable variety, and handsomely weathered out, on the Bois Brule
in T. 36, R. 12, S. W. qr. of S. 81. At thisplace we found Strophomena
filitexta, Leptana sericea, Orthis occidentalis, 0. subequata, Rhyn-
conella capaw, Subulites elongata, Scalites, Murchisonia, Straparollus
and Orthoceras (three species.)

Brack River AND Birp’s-EYE LIMESTONE.

The rocks which we refer to these formations possess the same
characters as in Cape Girardeau. They are exposed in T. 34, R. 11,
near the middle of S. 24, and in T. 35, R. 13, S. 82. At the latter local-
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ity we found in association with Or¢his disparilis and Leptaena ser-
icea, a well-marked specimen of Maclurea mogna, a Very character-
istic fossil of the Chazy Limestone of the New York system.

MAGNESIAN LIMESTONE SERIES.

The rocks of this series cover an area of 260 square miles. They
occupy nearly the whole of the western half of the county, and also
crop out on the Mississippi and at several points on the Bois Brule.

First Magnesian Limestone—This subdivision of the group con-
sists for the most part of thin beds of buff and cream-colored, earthy
Magnesian Limestone, alternating with beds of compact, brittle Lime-
stone. It occupies a belt of country from two to four miles wide, ex-
tending in a north-westerly direction from Apple Creek to the Ste.
Genevieve line, being limited on the east by the Trenton Limestone
and on the west by the Saccharoidal Sandstone. The town of Perry-
ville is underlaid by this formation. It likewise appears on the Mis-
sissippi, near Bailey’s Landing, and on the Bois Brule, not far from its
mouth, where it may be seen resting in a highly inclined position on
the Saccharoidal Sandstone. In the district where this formation pre-
vails we usuall& find a gently rolling country, and sometimes rocky
glades covered with Cedars. Sink-holes are of common occurrence,
particularly where the upper part of the formation approaches the
surface. These have been formed from the falling in of the roofs of
caves which have been hollowed out from the strata by means of sub-
terranean springs and streams. In the vicinity of the road leading
from Perryville to St. Mary’s, in Ste. Genevieve county, these holes
are quite numerous, and some of them were observed to be 50 feet in
diameter and 40 feet in depth.

Saccharoidal Sandstone—Thismember attains a greater thickness
in Perry than in any county we have examined in South-east Missouri.
On the Mississippi it occurs a short distance below Cape Cinque
Hommes Creek, forming rugged cliffs 150 feet high. On Cape Cinque
Hommes it extends from its mouth to the Bois Brule, appearing in a
succession of bold, perpendicular escarpments, some of them nearly
200 feet high. The rock in this part of the county occurs usually in
heavy beds, and consists of moderately fine quartz grains, loosely
cemented with a silicious paste; some of the strata are intersected
in every direction by veins of quartzite. In the western part of the
county we find this Sandstone prevailing along Muddy Branch, and
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it also caps the hills on both sides of the Saline and North Fork of

- Apple Creek, appearing frequently on the high points two or three

miles east of these streams.

Second and Third Magnesian Limestones.—It was found impos-
sible to draw a line of separation between these two formations, nor
were we able to recognize the Second Sandstone as a distinet mem-
ber in Perry; we have, therefore, to consider them together. The mass
is largely developed, occupying nearly the whole western third of the
county. The upper 100 feet or more presents the usual characters of
the Second Magnesian Limestone, being composed of buff and cream-
colored, earthy Magnesian Limestone (Cotton rock,) in even beds,
from a few inches to two feet thick, forming glades with gentle slopes
on which the strata appear sometimes in a succession of low step-like
terraces. KExposures of from 60 to 80 feet, presenting the above char~
acters, were observed by Mr. Hough in T. 34, R. 10, Sec. 7, and in T.
35, R. 9, Sec. 35, he got a section as follows :

No. 1. 50 feet even beds of earthy Magnesian Limestone, projecting in benches from
slope.

No. 2. b feet coarse, sandy-textured, gray Magnesian Limestone.
No. 3. 12 feet slope. . *
No. 4. 4 feet dark, bluish-gray, sub-crystalline Dolomite.

No. 5. 20 feet slope.

No. 6.

20 feet fine-textured, compact Dolomite.

On Cedar Creek, near its head,I saw upward of 100 feet of the
same beds exposed in a glade, and they are exhibited also on the hills
of the Saline, in T. 85, R. 10, and at several points on North Apple
Oreek. Belowthese beds we find fine-grained, hard and sandy-textured
gray, bluish-gray and buff Dolomites, with a great deal of chert and
occasionally thick bands of Sandstone interstratified. These strata
are finely displayed in the south-western townships, particularly on
Whitewater and Saline creeks and their branches. Near the head of
Oedar Creek we saw a thickness of 150 feet, and in Sec. 6, T. 35, R. 10,
they present a thickness estimaled at notless than 250 feet. Wherever
these beds occur the surface of the country is very rough, and often
thickly strewn with chert and Sandstone.
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ECONOMICAL GEOLOGY.

LEAD.

This important mineral occurs in the Magnesian Limestone group
at several localities in Perry.

Rozier & Wilkinson’s Diggings are located on the north side of
Saline Creek, in T. 85, R. 9, north-east quarter of Sec. 29, on the decliv-
ity of a ridge 800 feet high. They were first opened by Messrs. Wil-
kinson, Brown & Pratte in 1827, and were worked at intervals until
the fall of 1828, during which period, as I am informed by one of the
present owners, they yielded about 40,000 pounds of ore, which was
smelted in the neighborhood of the workings by means of a log fur-
né.ce. The mines were then abandoned until the year 1839, when they
were worked by Mr. Pratte, who obtained in a short time a considera-
ble amount of ore. Operations were again suspended until a few
weeks previous to the time of our visit (1856,) when they were re-
opened by Mr. H. Dodd, who worked them to some profit. The ore
is a sulphuret, and occurs in masses disseminated through red Clay
in “openings,” the walls of which consist of bluish-gray, sandy-tex-
tured Magnesian Limestone. Lead has also been found near the sur-
face, a short distance west of the above diggings, on land owned by
F. Valle. ‘

Horn’s Diggings are sitnated on the north side of a ridge 250 feet
high, in north-east guarter of Sec. 12, T. 35, R. 9, and have yielded
about 700 pounds of surface ore. No work has been done here since
1853. Lead ore has also been found in small guantities on the Byrd
tractin T. 35, R. 9, Sec. 6.

IRON ORE.

In the district occupied by the Magnesian Limestone group, we
frequently find masses of brown Hematite scattered over the surface
of the flint hills, but all the valuable deposits observed by us occur in
the south-eastern part of the county, in the Lower Helderburg and
Delthyris shale, and on lands owned chiefly by the St. Louis and Bir-
mingham Iron Mining Company. They have formed the subjects of
special reperts by Dr. Henry T. King and Prof. J. D. Whitney, both of
whom concur in opinion respecting the value and great abundance
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-of the ore. The principal deposits occur in a group of high hillg, situ-
.ated near Apple Creek, west and north-west of the town of Birming-
ham. But the most prominent locality for the ore exists at what is
termed “the Iron ridge,” about one mile and a half northwest of Bir-
mingham. Thisridge has a direction nearly north and south, and an
elevation estimated at about 300 feet above the Mississippi. The ore
is here brown Hematite, which thickly covers a space on the summit
of a ridge of perhaps more than an acrein extent. Toward the south-
ern extremity several excavations have been made, some of them to
the depth of 20 feet. The material constituting the upper five or six
feet is compact, brown Iron ore, and is a kind of Iron breccia, com-
posed of pure Hematite and angular fragments of chert, firmly
cemented with a ferruginous paste. Below this ore we have beds of
comminuted chert, which in the bottom of the excavation passes into
white Sandstone. Lower down the declivity of the ridge, say 25 feet,
are other excavations in which brecciated Iron ore was again encoun-
tered, commingled with sandy Iron ore. Toward the northern part of
the ridge, the ore is of purer quality, and from indications upon the.
surface, it is probable that good, workable Hematite may be obtained
in abundance. About a third of a mile south of the Iron ridge, and
from 50 to 60 feet above the valley of Gray’s Branch, a bed of Hema-
tite occurs between strata of chert, in the Delthyris shale. The ore is
from six inches to a foot thick, and varies in quality, some portions of
the bed containing a large proportion of silicious matter, while other
portions are remarkably free from foreign substances of any kind.

Deposits. of Hematite ore exist also near Birmingham, on Apple
Creek; in fact, nearly all the hills in the vicinity contain more orless
of the ore.

About one mile below Wittenburg, and a quarter of a mile west
of the Mississippi, is another deposit of brown Hematite, on the sum-
mit of a ridge from 250 to 300 feet high. This ore is of good quality,
and occurs in large masses, which are thickly strewn over a space of
fifty yards or more.

As comparatively little work has been done anywhere in the Iron
distriots of the county, it is not possible to arrive at a certain conclu-
sion in regard to the quantity of good workable ore that these lands
are capable of yielding; but if we may be permitted to judge from
surface indications merely, the appearances are sufficiently flattering
to justify an opinion that ore of excellent kind may be procured in
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abundance. Itislikewise worthy of remark that the oresoccupy the
same geological position as the Iron deposits of Decatur county, Ten-
nessee, which have been worked with so much profit for a series of’
years.

MANGANESE.

This ore was found on the Mississippi, in T. 34, R. 14, Sec. 9. It
occurs in small masses disseminated through a deposit of silicious
Clay, which at this locality is interstratified with the Delthyris shale.

BUILDING MATERIALS

Of good and durable kinds are abundant in nearly every part of the
county. The Dolomites of the western portions furnish a most excel-
lent material for the construction of buildings; the inferior beds occur
in thick layers and possess great durability, being well adapted for
heavy structures, while the superior beds, known as * Cotton rock,”
may be easily wrought, and vield a handsome stone for dwellings.

In the central portion of the county we have the Trenton Lime-
stone passing downward into the Black River Limestone, both of which
formations yield a good material for construction. In the east and
the north we find the Niagara Limestone, which furnishes occasionally
a good variety of Marble.

FIrRE-STONES.

The Sandstone which frequently occurs in the hills in the western
part of the county may be employed to advantage for the hearths of
chimney places, and layers may also be obtained that are sufficiently
refractory in their nature to answer well for the hearths of iron fur-
naces.

LIMESTONE FOR QUICK-LIME.

The Receptaculite Limestone is the best Lime rock to be found
in the county, and is to be preferred above all others when it can be
procured ; but the Trenton, Black River, Archimedes and the inferior
members of the Magnesian group, all furnish rock that may be advan-
tageously used for this purpose.
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SAND FOR MORTAR AND GrLAss-MAKING.

The Ferruginous and Saccharoidal Sandstones both answer well
for mortar, but the Saccharoidal is best adapted for the manufacture of
glass, as it is frequently made up of fine, transparent, silicious grains,
and is almost entirely frée from admixture of foreign matter.

ROAD MATERIAL.

The comminuted chert which we find so abundant in Saline, Ap-
ple, Whitewater and other streams, as well as throughout the whole
district occupied by the Delthyris shale, is a most valuable material
for macadamizing roads.

BUHR-STONE.

A short distance west of Grand Tower, on the very highest points
of the hills,’'we saw large masses of extremely hard, cellular and brec-
ciated silex, which apparently possess all the characters of a good
Buhr-stone.

POTTERS® CLAY.

On Mr. Thompson’s land, in T. 34, R. 8, Sec. 22, is a bed of pink,
white and yellow, variegated Clay, which has all the qualities of a
good Clay for potters’ use. Part of the bed contains too much sand,
but the largest proportion is quite free from grit. Potters’ Clay also
occurs on the Mississippi a short distance below the Grand Tower,
where we likewise find a bed of pipe Clay.

SPRINGS

Of purest water prevail in almost every part of the county, but in the
Magnesian Limestone and Delthyris shale districts they are particu-
larly numerous, and often give forth large volumes of water.

TIMBER,

Of the most useful kinds, is found everywhere in the county, and in
quantities sufficient to supply all the wants of a dense population for
a great many years. In the western part, near the Grand Tower, is a
small pinery, from which, however,most of the finest trees have been
cut to supply a saw-mill located in the neighborhood.

¢.s—19



CHAPTER XVIIIL

STE. GENEVIEVE COUNTY.

BY B. F. SHUMARD.

This county contains about 486 square miles,and embraces within
its limits considerable diversity of surface. In general terms, it may
be described as hilly; the hills rising sometimes to the hight of 500
feet above the Mississippi, and from 50 to 300 feet above the adjacent
streams. The general direction of the main ridges is N. E. and S. W.
Many good farms are to be found on the high lands of different parts
of the county; but there are some districts in which the surface is
very uneven, and the soil too light and sandy forsuccessful cultivation.
In the vicinity of the Junca and the head branches of the Aux Vases,
the country is remarkably rough and broken. We find also some
broken country bordering the valleys of the Mississippi, Saline and
Establishment. The alluvial bottoms of the streams throughout the
county possess soils of great fertility, and well adapted to the growth
of all the staples of the country. There are many fine farms to be
seen along the Saline and its branches, the Aux Vases below the
Junca, North and South Gabouri, Fourche Polite, Establishment,
Fourche Duclos and Isle le Bois Creeks. ’

TIMBER.

Nearly every part of Ste. Genevieve is supplied with timber in
abundance. The valleys of the large streams are covered with a
heavy growth of forest trees, as are also frequently the hill-sides in
their vicinity. On the head branches of the Aux Vases, Establish-
ment and Terre Bleu, there are heavy forests of excellent Pine, but
the prevailing growth over a large portion of the high lands is Black
Qak, Black-jack, Post Oak and Black Hickory.
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PALAOZOIC KOCKS.

UPPER CARBOXNIFEROUS OR COAL MEASURES.

The Coal Measures are but sparingly represented in Ste. Gene-
vieve. The inferior beds cap the hills a half mile above St. Mary’s, on
the Mississippi. At this place excavations have recently been made
for Coal to the depth of about thirty-five feet, and we find here the
following section:

134 feet slope, covered with soil.

8 feet blue and dark shale.

2 feet purple, arenaceous shale.

28 feet fine-grained, yellowish, micaceous Sandstone, containing carbonaceous:
matter and vegetable remains. k

=]
L

A few hundred yards from this place, the shales of this Section
present a thickness of twenty-five feet, and are surmounted by ten or
twelve feet of hard, silicious Limestone. It is not at all probable that
any valuable seams of Coal will be found in this neighborhood, as the
strata dip rapidly toward the river.

LOWER CARBONIFEROUS (MOUNTAIN LIMESTONE.)

TrE UrreEr ArcHIMEDES. (Kaskaskra LiMesToNE of Professor Hall’s Section of the-
rocks of the Mississippi valley,)

Succeeds, in descending order, the beds above described. Itoccurs at
only a few points in the eastern corner of the county, and nowhere
has its entire thickness been seen. It crops out on the bank of the
Mississippi, justabove St. Mary’s, and on the Saline, near its mouth. At
these places it consists of thin beds of gray Limestone and bluish
marl, highly charged with fossils, among which Pentremites pyrifor-
mis, P. sulcatus, Agassizocrinus dactyliformis, Spiriferina spinosa,
Spirifer trigonalis, and several species of Archimedipora, are the
forms more commonly observed.

FERRUGINOUS SANDSTONE.

This formation comes next, and consists of thinly laminated quartz--
ose Sandstone, passing downward into thick-bedded Sandstone, some-
times assuming the character of a coarse gritstone, or even conglo-
merate, with rounded pebbles of silex and jasper. It is exhibited
along the bluffs bordering the alluvial bottom of the Mississippi, from
a point about three miles from Ste. Genevieve, to the mouth of the
Aux Vases. Near the upper end of the exposure we find a thickness.
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of about forty feet resting on a Limestone next to be described. Just
above St. Mary’s, it again occurs on the Mississippi, dipping at a high
angle, and surmounted with the Upper Archimedes Limestone. We
have estimated the thickness of the formation in Ste. Genevieve at
from eighty to one hundred feet, but we have not seen more than forty
feet exposed at any one locality.

Immediately beneath the Ferruginous Sandstone we have a
second Archimedes Limestone, which, for the sake of convenience,
we may designate the

StE. GENEVIEVE LIMESTONE.*®

This member has been observed reposing on the St. Louis Lime-
stone at several points in the county under examination. It is very
analogous in its lithological features to the Upper Archimedes Lime-
stone, occurring, however, in thick beds, and the inferior part shades
almost imperceptibly into the St. Louis Limestone. It is exhibited in
the bluffs of the Mississippi, commencing a mile or two below Ste.
Genevieve, and from thence extends almost uninterruptedly to the
mouth of Aux Vases Creek, receiving at several points a capping
of Ferruginous Sandstone. It likewise occurs on the hills a short
distance west of St. Mary’s, and on the Saline, a mile or so above
its mouth.

TaE ST. LOoUls LIMESTONE,

Which next succeeds, is not as well developed as in St. Louis county,
and it also differs somewhat in physical characters. It is this rock
that forms the cliffs along the gravel road above Ste. Genevieve, and
of the Mississippi till we get about three miles above the town. At
the lower end of this exposure, the strata are more or less oolitic;
butin a short distance they assume the character of a heavy-bedded
gray Limestone, and present a thickness of from 60 to 100 feet. On
Gabouri Creek, this formation prevails from the mouth to a point
about three miles above, where it is succeeded by a Third Archimedes

*This group is well displayed on the Illinois side, a short distance above Prairie du Rocher,
where it was first recognized by my colleague, Dr.J. G. Norwood, with whom I visited the locality
1ast summer. During our visit, we collected from these beds an interesting suite of fossils, some of
which prove to be new; others are species of the Kaskaskia Limestone, but most of them are identical
with forms that occur in the Second Archimedes or Warsaw Limestone of Prof. Hall’s section. Among
the species which have been recognized by us in these beds, we may mention Rhynconella trinuclea, R.
Wortheni, Spirigera hirsuta, Relzia Marcyi, Spiriferina spinosa, Spirifera Leidyi, Productus elegans, P.
Dbiseriatus, Murchisonia vermicula, Pentremites florealis, and one or more species of Archimedipora.

‘We have likewise recognized these strata on the Illinois shore, below the mouth of Mary’s River,
wwhere they contain a large Pentremite, which has been described by Mr. 8. S. Lyon, of the Kentucky
survey, under the name of P. obesus. The Archimedes beds are here surmounted by eighty feet of
Ferruginous Sandstone.
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Limestone. At the oolitic quarries on the plank road, about two
miles from Ste. Genevieve, we get the following instructive section of
the lower beds of this formation:

No.1. 50 feet slope, strewn with chert and some masses of silicified Lithostrotion (L.
mammillare.)

No. 2. 60 feet light gray, sandy-textured Limestone, containing Lithostrotion mammil-
lare, Syringapora, fragments of Melonites mullipora and Archeeocidaris.

No. 3. 20 feet white highly oolitic Limestone, with Lithostrotion, Archeocidaris and
Pentremites conoideus.

The oolitic beds, which here constitute the base of the St. Louis
Limestone, form a handsome building material, for which purpose
they have been somewhat extensively quarried here.

Below Ste. Genevieve, the formation under examination is again
finely exhibited near the mouth of the Aux Vases, and enters largely
into the composition of the cliffs for some distance above. It likewise
appears in the bluffs of Saline Creek, in the vicinity of Saline Springs.

The entire thickness of the formation in this county has not been
precisely ascertained, but it may be estimated at from 150 to 200 feet.

THIRD ARCHIMEDES LIMESTOXNE.

This comes next in descending order, and is the Second Archime-
des or Warsaw Limestone of Prof. Hall’'s section. It also holds the
same position as the Archimedes Limestone of Barrett’s Station, on
the Pacific Railroad, in St. Louis county, which has been used for
building the custom-house at St. Louis. The formation is made up of
gray and bluish gray Limestone, and the beds contain numerous col-
umns of Crinoids, Pentremites laterniformis, P. conoideus, and a
small, undescribed species of Pentremiies, Dichocrinus simplex,
Archimedipora, Spirigera hirsuta, Productus Indianensis, Rhynco-
nella subcuneata, and Holopea Proutana.

This formation may be seen on the Mississippi, below the mouth
of Establishment Creek, extending to within a couple of miles of Ste.
Genevieve. Two miles from Ste. Genevieve, on the plank road, it is
seen directly under the oolitic beds of the St. Louis Limestone, and it
is also well displayed on Gabouri Creek, three and a-half miles from
Ste. Genevieve, where it reposes on the Encrinital Limestone. = Its
thickness is from 100 to 150 feet.

Tae EXCRINITAL LIMESTONE,

‘Which terminates the Carboniferous, presents the same characters as
in other parts of the State. It forms the principal part of the hills of
the Mississippi, in the northern part of the county, between the Es-
tablishment and Isle le Bois, where it may be seen reposing on the
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Chemung Group, and exhibiting a thickness of 200 feet. It crops out
on Gabouri, four miles above the mouth, and on the plank road, four
and a-half miles from Ste. Genevieve. Mr. W. Hough also observed
it on Saline Creek, about three miles above its confluence, and on the
Riv. Aux Vases near the point where the old telegraph road crosses it.

CHEMUNG GROUP.

There are two well-marked subdivisions of this group in Ste. Gen-
evieve, the superior of which corresponds to the Chouteau Limestone,
and the inferior, perhaps, to the Vermicular Sandstone and shale.

TeE CHOUTEAU LIMESTONE

Is made up of rather thin beds of buff and gray Silico-magnesian »
Limestone, containing nodules of silex and bands of chert, and marked
with Orthis Michelini and Spirifer Marionensis. At the base we
usually find Fucoides Cauda-galli. These beds are exhibited in a
ravine a short distance from the Mississippi, in T. 88, R. 8, N. W. qr. of
S. 2, where we have measured a thickness of 64 feet. On Gabouri
Creek, five miles from Ste. Genevieve, we have a thickness of near 90
feet exposed. On Little Saline Creek, in T. 36, R. 9, S. 2, Mr. W. Hough
found about 70 feet of this formation resting upon 25 feet of Silicious
Sandstone. The terminating beds of the Chemung, in Ste. Genevieve,
consist of brick-red, purple and greenish shales and variegated Lime-
stones, which might readily be mistaken for the Niagara rocks of Cape
Girardeau, Perry and the southern part of this county, to which they
bear a stronglithological resemblance. The fossils are, however, well-
marked Chemung species, and the beds are doubtless on a parallel
with the Vermicular Sandstone and shales of the general section.
They are well seen at Brickey’s Landing, on the Mississippi, in T. 39,
R.7,S.11. At this place the Chouteau Limestone is wanting, and we
find a thickness of 25 feet of purple and red argillaceous beds, directly
under the Encrinital Limestone. The same strata again appear on
Gabouri Creek, five miles from Ste. Genevieve. Fossils are not abun-
dant in this part of the Chemung. The species most frequently ob-
served were Orthis Michelini 2 and Spirifer Marionensis.

The next member met with, in the descending order, is a Sand-
stone. It was observed at only a single locality in the county, by Mr.
Hough, who found it resting immediately upon the Devonian rocks on
Little Saline Creek, in T. 36, R.9,S. 2. He describes it as a thick-
bedded Silicious Sandstone, in appearance very similar to the Saccha-
roidal, and presenting a thickness of about 25 feet. So farasobserved
it is destitute of fossils, and, therefore, it is not possible to say whether
it should be grouped with the Chemung or the Devonian.
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DEVONIAN SYSTEDM.

Two formations belonging to this system have been recognized
in Ste. Genevieve, namely: the Hamilton Group and the Oriskany
Sandstone. They were observed occupying a very limited area near
the Big and Little Saline Creeks.

HayirToNx GrOUP.

This formation was found at only one locality, namely: on the
Saline, in T. 86, R. 9, S. 2, where it was examined by Mr. Hough, and
by whom it is described as a white and flesh-colored crystalline Lime-
stone, with fossils like those occurring in the Hamilton, near Witten-
burg, in Perry county. Mr. Hough gives 25 feet as its thickness.

ORISEANY SANDSTONE.

This member of the New York series has not been previously re-
cognized in Missouri, or, in fact,in any of the Western States. In
Ste. Genevieve county it crops out on Saline Creek about four miles
S. W. of St. Mary’s. The beds present here a southerly dip of about
75°, and consist of nearly pure, light gray Limestone, with a some-
what granular structure.

The fossils here are Spirifer arenosa, Spirifer* , Orthising
(Hemipronites) umbraculum ? Leptena depressa, Chonetes, 1llenus
and ZLichas.

UPPER SILURIAN.

Lower HELDERBURG.

Mr. Hough found a thickness of 100 feet of this formation exposed
in T. 87, R. 8, 8.1. I have not seen it in the county. Its lithological
characters, according to Mr. Hough, are the same as in Perry and
Cape Girardeau.

N1sGira Grovup.

This member occupies a narrow zone, scarcely a quarter of a mile
in width, extending from a point near the Saline, about five miles
above the mouth, nearly west to Janis’ mill, on Mill Creek. It is en-
tirely wanting in the northern half of the county. The bedsare well
displayed on the St. Mary’s and Farmington road, about a mile west
of the Saline. They present here a thickness of not less than 150 feet,

*This Spirifer is Fig. ¢, by Prof. Hall, with other Oriskany fossils in Pl.97 of the Third Vol.
of the Palmontology of New York.
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and consist of compact Calcareo-magnesian and Argillaceous Lime-
stone, with Caryocrinus ornatus, Eucalyptocrinus and Haplocrinus.
At Janis’ mill, the formation is inclined at an angle of from 80° to 90°,
and the beds. have been considerably altered by volcanic ? ageney,
being converted into an extremely beautiful, variegated marble of
remarkably fine texture, and quite brittle. The rock passes through
various shades of flesh, yellow, green, pink, purple and chocolate, and
in some masses the different colors are exquisitely and harmoniously
blended.

LOWER SILURIAN.
Hupsox RIVER SHALE.

In descending the Mississippi, this formation was first observed
about five miles above the mouth of Establishment Creek. A thick-
ness of five feet is here exposed in a ravine, a short distance from the
river. It has been here penetrated to the depth of 25 feet down to
the Receptaculite Limestone, in search of Coal. Itis a dark,bluish-
gray argillaceous shale, and contains asmall Zingula. Thesame beds
again appear in a ledge three feet high, at the mouth of the Establish-
ment. It has not been recognized elsewhere in the county.

R RECEPTACULITE LIMESTONE.

The upper ten or twelve feet of this formation in Ste. Genevieve
consists of thin layers of blue argillaceous and sub-erystalline lime-
stone filled with Orthis Occidentalis, Rhynconella capax, Leptena
sericea ; below these it is usually a thick-bedded, white and highly
crystalline Limestone, in which Recepiaculiies, Illenus, Asaphus and
Orthis lynx, are the most common fossils met with. On the Missis-
sippi it occupies the lower part of the bluffs from the Isle lIe Bois to
the Establishment, being well displayed at Brickey’s Landing, and at
geveral points between this place and Salt Point. If we travel back
from the river in this part of the county, we find it reaching the tops
of the hills at distances of from one-half to three miles. South of
the Establishment it occupies a narrow zone, extending southwardly,
crossing the Fourche a Polite about three miles, and the North and
South Gabouri Creeks about six miles above their mouths. On Mill
Creek, near Janis’ Mill, it again appears, dipping at an angle of about
50° N. N. E. The thickness of this formation in Ste. Genevieve is
about 130 feet.

TRENTON LIMESTONE.

This formation, in the county under notice, presents the same
characters as in Jefferson and Perry. On the Isle le Bois, it appears
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a short distance above the mouth, and from thence extends south-
eastwardly, occupying a belt of country from one to two miles wide
this belt crosses the Establishment two miles, and the Gabouri about
six and a half miles from the Mississippi. 4

Brack RIver axp Birp’s-Eve LIMESTONE.

These formations have not been recognized in this county as dis-
tinet from the Trenton.

MAGXESIAN LIMESTONE SERIES.

The rocks of this series are extensively developed, being spread
over the whole middle and western third of the county.

First Magnesian Limestone—This member in Ste. Genevieve
consists usually of thin, even-bedded, buff, and cream-colored silico-
magnesian Limestone, passing sometimes into a nearly pure dolomite..
It forms for the most part smoothly rounded hills, with gentle declivi-
ties, from which the strata project at intervals in long parallel lines.
The surfaces of some of the layers are marked with vertical points,
intersecting each other in every direction, which have been formed
from the shrinking of the strata while in a soft condition, and subse-
quent filling of the cracks with fine mud.

The first Magnesian Limestone forms the prevailing rock of the
hills at the heads of Fourche a Polite, and North and South Gabouri,
and extends north-west in anarrow belt into Jefferson county, crossing
the Establishment below the mouth of the Fourche Duclos. Itis also
exposed on the Aux Vases below the mouth of Mill Creek, and on the
Saline, near the line of Perry county. Its thicknessin Ste.Genevieve
I have estimated at 150 feet.

Saccharoidal Sandstone~This important formation consists of
white and ferruginous sandstone, occurring, usually, in massive beds.
Its lithological and chemical characters in this county have been fully
described by Dr. Litton, in the Second Annual Report (part 2, page
85.) It extends south-west in a narrow strip, from a half to three-
quarters of a mile wide, from the head branches of the Isle le Bois
to the Aux Vases, which it strikes below the mouth of Mill Creek.
The best exhibitions of it to be found in the county are at the “ White
Sand Cave,” eight miles nearly due west of the town of Ste. Gene-
vieve, and on Kaufman’s land in T. 87, R. 8, S. 8. At the former"
locality a thickness of about twenty-five feet of the pure white va-
riety is exposed in heavy beds. This locality furnishes the white
sand so justly celebrated for the manufacture of the purer varieties
of glass. Thickness from thirty to eighty feet.
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The Second Magnesian Limestone occupies a large area chiefly
in the central and north-western portion of the county. If we draw a
line passing south-eastwardly from the sources of the Isle le Bois to a
point on Mill: Creek, about a mile and a half above its confluence
with Aux Vases, and thence extend this line to the Saline, a short dis-
tance below the mouth of its North Fork, we shall have pretty nearly
the line separating this formation from the Saccharoidal Sandstone;
west and south of this line it ranges from one to three miles, forming,.
like the First Magnesian, neatly rounded hills with gentle declivities.

The Second Sandstone constitutes the surface rock over a larger
portion of the county than any other formation, and it also presents a
greater vertical development than we usually find in other counties of
this portion of the State. It is constantly encountered on the high
ridges at the sources of the Establishment, Terre Bleu, Aux Vases and
Saline. We find it also occupying the highlands of nearly every sec-
tion in T. 36 and 37, R. 7. The rock varies in lithological character in
different parts of the county, but usually appears in thin beds of
white, yellow or reddish colors, and made up of moderately fine sili-
cious grains. Near Cozzens’ mill, on the South Fork of the Aux
Vases, a thickness of about eighty feet is exposed, and here the rock
is curiously weathered into huge conical and dome-shaped masses.
that rgse from ten to twenty feet above the surface, some of them
standing quite isolated, and others joined at different hights from
their bases. In this vicinity the rock occurs in heavy beds, and passes-
from a fine-grained Sandstone to a coarse gritstone containing large
pebbles of milky and translucent quartz. North of this place, near
Junca Creek, the Sandstone is very much indurated, and sometimes
passes into conglomerate. On the Mineral Fork of the Saline it is a.
coarse gritstone of a dirty, gray color, and contains Galena and much
Sulphuret of Iron. The thickness of the Second Sandstone,in this-
part of the county, may be safely stated at 150 feet, although we have
not seen a greater thickness than eighty feet exposed at any one-
point. Nearly the whole pine district of this county is underlaid by
the Second Sandstone.

The “Third Magnesian Limestone is principally met with in the-
cuts of the streams in the western and southern portions of the county..
It is the prevailing rock of the North Fork of the Saline and tributa-
taries throughout nearly their entire course. We find it also well
developed on the upper part of the Establishment and its branches,
and likewise in the head waters of the Fourche Duclos. On all these-
streams it presents the usual lithological characiers of the mass, fre-
quently forming bold escarpments, with mural faces, and sometimes.
exposed to the hight of 150 feet.
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ERUPTIVE ROCKS.

These consist chiefly of Granite and Greenstone, and occur on the
upper branches of the Aux Vases, and near the Mineral Fork of the
Saline.

GRANITE.

This rock differs but little from the Granite exposed in the vicinity
of the Iron Mountain. Feldspar of the flesh-colored variety predomi-
nates greatly over the quartz and mica,and often the latter ingredient
is entirely wanting. Sometimes it is coarse-grained, the feldspar be-
ing in moderately large crystals; but at other times it possesses a fine
texture, is quite hard, and may be dressed in almost any desirable
form. Itis best developed along the course of the Junca Creek, a
tributary of the Aux Vases, being constantly exposed in the bed of
this stream, from the N. E. quarter of Sec. 2, T. 36, R. 7, to its very
head. Not far from the lower extremity of the exposure, it rises in
rugged cliffs to the hight of 175 feet, forming here a narrow gorge,
through which the creek passes. At this place veins of quartz tra-
verse the Granite in various directions; the largest of these veins that
I saw was about four inches thick, and its bearing N. 20° E.

On the Middle Fork of the Aux Vases, the Granite commgnces
about a mile above the mouth, and may be traced along its course for
a distance of about three miles, projecting above the surface in large
dome-shaped masses. On the South Fork it occupies a very limited
space in the N. W. quarter of Seec. 25, T. 36, R. 7.

Small fragments of red Granite were also observed scattered over
the top of a high ridge about a mile N. E. of Avon. The fragments
thickly cover a space of about 80 square yards, and mark the existence
of a granitic dyke near the surface at this point.

GREENSTONE.

Mr. Hough found fragments of this rock, mingled with masses of
~ Granite, near the lower extremity of the Granite protrusiog on the
Junca, but the direction of the dyke could not be ascertained.

ECONOMICAL GEOLOGY.
LEAD.

The only mining for Lead in Ste. Genevieve has been done al
Avon mines, owned by Messrs. Kaufman & Blackledge. These mines
are situated in the southern part of the county, on the Mineral Fork
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of Saline Creek, in T. 87, R. 7,N.E. quarter of Sec.12. The ore, which
is a Sulphuret, occurs in a thin, nearly horizontal sheet, and dissemi-
nated through coarse-grained, dark Sandstone, of the age of the Sec-
ond Sandstone of the general Section. About five feet of this dark
Sandstone is exposed here, and it contains, besides the Lead, nearly
vertical seams of Sulphuret of Iron, and bands of yellow Ocher. The
principal workings here have been on the north side of the creek.
From Mr. Blackledge I learn that up to the time of our visit (Novem-
ber, 1856,) these mines yielded about 150,000 pounds of ore, of whick
amount 16,000 pounds were received previous to 1849, by the former
proprietors; the remainder in the winter of 1849-50, and the fall of
1854, by the present owners. The Lead obtained in 1849-50, amount-
ing to about 85,000 pounds, was smelted at Mine la Motte, and there
still remained on hand 60,000 pounds, which Messrs. Kaufman & Black-
ledge were preparing to smelt at a furnace recently erected by them
at Avon, in the vicinity of the mines.

Small quantities of Lead have also been picked up in T. 36, R. §;
Sec. 31.

COPPER,

In the form of Sulphuref, occurs sparingly with the Lead at the Avon
minés.

IRON ORE.

A valuable deposit of brown Hematite occurs in T. 37, R. §, Sec.
11, on land belonging to the estate of the late Col. Kaufman. The
ore occurs in the Second Magnesian Limestone, and is to be seen in
large masses both on the summit and declivity of a high ridge. A
number of shallow excavations have been made here, and at nearly
all of them more or less Iron ore was encountered. The surface indi-
cations warrant the opinion that ore of good guality exists here in
workable quantities.

Another deposit of Limonite exists in the same geological position
on the summit of a hill, a short distance south of Avon mines. This
ore is very similar to that above described, and excavations should be
made here in order to ascertain the extent of the deposit. Hematite
in small quantities was also observed by Mr. Hough in T.35, R.§ S. 7.

Sulphuret of Iron has already been mentioned as occurring in
the Second Sandstone at the Avon Mines.
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BUILDING MATERIALS

Of good kinds oceur in nearly every part of the county. Among the
Carboniferous rocks we have, at the base of the St. Louis Limestone,
the oolitic beds, which are nearly pure white, and form a handsome,
but at the same time not durable rock for building. The principal
-quarry is on the plank road, two miles west of Ste. Genevieve; but it
may be had at various other places in the neighborhood. '

The Third Archimedes Limestone, which is the same as has been
used for the custom-house at St. Louis, may be procured on the Mis-
-sissippi above Ste. Genevieve, and on the plank-road, near the oolitic
quarry.

The St. Louis, Encrinital, Niagara, Receptaculite and Magnesian
Limestones all furnish material of more or less value for construction.
“The Second Sandstone may likewise be employed for this purpose. It
‘is also fraquently an excellent fire-rock, being well adapted for the
‘hearths and jambs of chimneys and hearths of furnaces.

The altered Niagara rocks at Janis’ mill furnish a most beautiful
‘variegated Marble, which is susceptible of a high polish, and may be
-used for vases, mantels, etec.

ROAD MATERIALS.

For flagging stones the Second Sandstone may be employed, and
the First Magnesian Limestone is at present used somewhat exten-
-sively for this purpose at Ste. Genevieve.

Silicious gravel for roads occurs abundantly on the Saline, Estab-
lishment and Aux Vases, and generally in a sufficiently comminuted
-state to be applied at once, without further preparation, to the grades.

SAND FOR MANUFACTURE OF GLASS.

The white sand occurring eight miles west of Ste. Genevieve has
-already been described. This valuable material may also be obtained
‘on the Kaufman estate,in T. 87, R. 8. Sec. 23, and at other points along
the outerop of the Saccharoid Sandstone.

SALINE SPRINGS.

The brine springs of this county are found chiefly on Saline Creek.
‘They occur along this stream from the mouth to a point about two
miles above, appearing at intervals of from a few yards to a quarter
-of a mile.
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They issue from the base of bluffs composed of Archimedes and
St. Louis Limestone, which sometimes reach the hight of 150 feet.
‘Some of the springs are highly impregnated with saline matter, and
bubbles of suphureted hydrogen constantly escape from their sur-
faces. I am informed by Mr. Pratte, of St. Mary’s, who kindly ac-
companied me to the Salinés, that sall was manufactured here to a
considerable extent while the country was under the Spanish Govern-
ment. Up to the year 1812, they were known as the “ Perouse Salt
“Works.” '

Subsequently, large quantities of salt were annually made at these
springs by Messrs. Scott & Hempstead, from whom they were pur-
chased by Gen. Dodge, who continued the manufacture with consid-
-erable profit until the year 1820, at which time the works were aban-
-doned.



CHAPTER XIX.

JEFFERSON COUNTY.

BY B. F. SHOMARD.

This county occupies a superficial area of about 550 miles. Its-
surface is for the most part hilly, the highest ridges attaining an ele-
vation of about 450 feet above the Mississippi, and from 200 to 300feet.
above the general level of the adjacent water-courses. The highlands
of alarge portion of the county are moderately rolling, possess good
soils and a growth chiefly of Black, White, Post and Black-jack Oaks
and Black Hickory. In the northern and western townships, the
ridges are very narrow at their summits and separated from each other
by deep ravines. The hills bounding the valleys of thelarger streams
are also frequently marked with steep declivities, but sometimes they
rise by a succession of gentle slopes orterraces to the generallevel of
the table lands.

Nearly every part of the county is well watered. The Mississippi
and Meramec form its eastern boundary; Big River passes in a re-
markably serpentine course through the western portion, while the-
central townships are traversed by the Plattin, Joachim, Sandy, Grand
Glaize, Little Rock, Saline and numerous smaller creeks. The valleys.
of these streams are generally broad, affording many highly cultivated
farms, possessing soils of remarkable fertility, and which sustain a.
heavy growth of excellent kinds of timber.

QUATERNARY SYSTEXM.

The Alluvium of this county possesses the same characters as in
St. Louis, and the Mississippi, Meramec and Big River afford many in-
teresting sections, in which we find occasionally fresh water and land
ghells in great abundance. Mastodon remains have also been disin-
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terred from it near the Sulphur Springs, on Little Rock Creek, by Drs.
Koch and McDowell of St. Louis. The bones were found in a dark
loam, mixed with a great deal of humus, at the base of some high
bluffs of Receptaculite Limestone.

Bluft.—This formation is extensively spread over the table lands
of alarge portion of the county, presenting occasionally a thickness
of more than 50 feet, as shown in excavations for wells and in the cuts
of the Iron Mountain Railroad in the southern part of the county.
Some of the best soils of the county have been derived from this for-
mation.

CARBONIFEROUS SYSTEM.
THIRD ARCHIMEDES OR WARSAW LIMESTONE.

This formation constitutes the newest of the Palaxozoic series
observed in Jefferson, and occupies a small district in the north-
east corner, forming here the bluffs of the Meramee, and extending a
mile or two west of that stream. Its characters are the same in Jef-
ferson as at Barret’s Station in St. Louis county, being a dark gray
and bluish-gray Limestone,in moderately thick beds, with bands of
argillaceous Limestone interstratifizd. Pentremites conoideus, P.
laterniformis, and a species of Archwocidaris, seem to be most char-
acteristic fossils. The entire thickness of this member has not been
seen at any of the localities examined by us in the county.

TaE ENXCRINITAL LIMESTONE

Is also confined to the north-eastern portion of the county. It here
exhibits the characteristic lithological and paleontological features
of the formation as described in the Second Annual Report. The best
exhibition of it occurs on the Mississippi, between the Meramec and
Rattle-snake Creek, where we find it capping the hills and presenting
a thickness of upward of 60 feet. Its relations with the underlying
Chemung rocks may be satisfactorily seen along this line of expo-
gure. Back from the Mississippi the Encrinital Limestone appears
chiefly in narrow strips on the summits of the highest ridges in town-
ships 42 and 43, R. 5, and the eastern half of T. 43, R. 4.

CHEMUNG GROUP?

The rocks of this group are sparingly developed both vertically
and horizontally in Jefferson, the entire formation being represented
by about 25 feet of reddish argillaceous Limestone, surmounted with
five or six feet of compact Limestone, the whole, probably, corre-

@.5—20
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sponding in age to the Vermicular Sandstone and shales of general
section. The whole thickness of the group is to be seen on the Mis-
sissippi, near Sulphur Spring Landing, and below the mouth of Rattle-
snake Creek. The Chemung beds were also noticed cropping out on
the hills near the mouth of Big River, and at several points in T. 43,
R. 5.

The fossils most frequently found were Orthis Michelini (Var.
Vanuzemi—HBall,) Spirifer Marionensts,and a Oyrtia belonging to an
undetermined species.

DEVONIAN SYSTEM.

This system in Jefferson county is represented by a few feet of
brown quartzose Sandstone, usually occurring in a single thick bed.
It may be seen on the Mississippi, underlying the rocks above de-
scribed, at Snlphur Spring Landing and at the quarry near the mouth
of Rattle-snake Creek. At these places its whole thickness does not
exceed eight feet, but on the dividing ridge between Little Rock and
Bear creeks, T. 42, R. 5, Sec. 12, I saw a thickness of about twenty
feet. We could not find fossils at any of the localities where this rock
is exposed, although careful search was made for them.

LOWER SILURIAN SYSTEM.

The Upper Silurian rocks which are so well developed in Cape
Girardeau, Perry and Ste. Genevieve, are entirely wanting in Jeffer-
son, as are also the Hudson River Shales; and we therefore find the
Devonian Sandstone, above described, resting immediately upon the
Leceptaculite Limestone. A particular description of this formation
as it occurs on the Mississippi in this county has already been given
in my description of the Mississippi River Section, in the Second An-
nual Report, under the name of Crystalline or Upper Trenton Lime-
stone. Ifis therefore only necessary to mention here its range in the
interior. We have found it capping the hills in the N. W. part of
frac. T. 43, R. 4, and appearing at intervals along a narrow belt, ex-
tending south-east, chiefly on the south side of Little Rock Creek to
the Mississippi. It is finely displayed on the former stream, particu-
larly as we approach the mouth, where it forms perpendicular bluffs,
from 40 to 80 feet high, and abounding in fossils.

TRENTON LIMESTONE.

This member is better developed, both horizontally and vertically,
than any of the formations above described. Commencing on Isle le
Bois Creek, in the south-east corner of the county, we find it rangirg
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along the Mississippi in a narrow band from one to two miles wide
antil we reach a point two miles above Herculaneum it there leaves
the river, passes north-west to the Meramec, and at the same time ex-
pands suddenly to the width of five or six miles, receiving sometimes
on the higher elevation a capping of Receptaculite, Chemung and
Encrinital Limestone. The best exposures of this rock are to be seen
on the Mississippi tetween Herculaneum and Rush Tower, on the
Meramec, in the north-western part of the county, and on Big River,
from Sec. 12, T. 42, R. 8, to its confluence, and throughout the whole
-course of Bear Creek. Its lithological and paleontological features
have been detailed with suficient minuteness in the Second Annual
Report. (Part 2; pp. 145, 147.)

Brack River LIMESTONE.

This formation is represented in Jefferson county, although, as
elsewhere stated, it is always difficult to draw a distinct line of sepa-
ration between it and the Trenton. On the Mississippi, two miles be-
low Rattle-snake Creek, we have found in it, at the foot of the bluffs,
Gonioceras anceps and Ormoceras tenuifilum—species which are, I
believe, restricted to the Black River Group in New York. We have
also observed fragments of the same fossilsin T. 43, R. 3 E,, S. 27, in
bluish-gray Limestone, associated with Ortiis tricenaria and Lep-
tene filiterto.

Birp’s-EYE LIMESTONE.

The beds which I refer to this formation are well exposed at
Selma, on the Mississippi; on the hills in T. 89, R. 7, 8. 8, and at Me-
Pherson’s marble quarry, two miles from the Mississippi, in T. 42, R. 6.
At the second of these localities a thickness of nearly 100 feet is ex-
posed, resting on the First Magnesian Limestone. The layers here
contain Oythere sublmwis, and a small filiform coral, which resembles
a Syringapora that occurs in the Bird’s-Eye Limestone of Kentucky.
At McPherson’s marble quarry we find the section as follows:

“No.1. 15 feet compact, fine-textured, bluish-gray, brittle Limestone, with numerous
 Trenton fossils.

No. 2. 20 feet Black River Limestone, filled with vermiform cavities.

XNo. 8. 23} feet compact, even-bedded, light bluish Limestone, with dark bluish cloud-
ings, and containing chert, nodules and crystalline points.

* No. 4. 2} feet light drab, brittle Limestone, with bluish cloudings, forming a handsome

and durable building rock (McPherson marble.)

WNo. 5. 30 feet slope.
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MAGNESIAN LIMESTONE SERIES.

The rocks of this series form a conspicuous part of the geology of
the county under notice. They constitute the surface rocks of about
two-thirds of its entire area, and contain all the important deposits of
Lead and Iron discovered within the district. '

First Magnesian Limestone.—This subdivision of the group pre-
sents its usual features in Jefferson, consisting of buff Dolomite, in
thin beds, with thin partings of blue and greenish shales. It may be
satisfactorily examined on the Mississippi at Selma, and at Plattin
Rock, where a thickness of 130 feet is exposed. In the interior of the
county it is exposed at a number of points along the southern and
western outcrop of the Trenton Limestone, exhibiting a thickness of
from 100 to 140 feet, and imparting to the hills a gently rounded out-
line.

Fossils are very scarce in the First Magnesian Limestone. The
most characteristic is a minute species of Cythere, which we have
found toward the base of the formation, and which seems to be dis-
tinet from Cythere sublevis of the Black River and Bird’s-eye Lime-
stone.

The Saccharvidal Sandstone attains its full development in Jeffer
son, reaching a thickness of from 80 to 100 feet. On Big River, in T.
12, R. 4, S. 27, the pure white variety is finely displayed toward the
base of the bluffs, and may be traced for the distance of a mile or
more, exhibiting a thickness of from 60 to 80 feet. Along this expo-
sure an inexhaustible supply of pure silicious sand may be obtained
for glass-making. Good exposures of this rock may also be seen in
T. 43, R. 8, S. 27; on the Springfield road in T. 41, R. 5, S. 22, at Rock-
fort and a mile west of Rush Tower; but at some of these localities
the rock is stained with oxide of iron. On the Mississippi this Sand-
stone first appears at the foot of the bluffs at Plattin Rock, and thence
extends a couple of miles down the river in exposures 15 or 18 feet
high.

The Second Magnesian Limestone is spread over a larger district
in the county than any other formation, becoming here an important
mass, as it contains valuable deposits of Lead and Iron. Sandy, Ran-.
kin’s, McClennahan’s, How’s, Yankee, McCormick, and, in fact, all the
important Lead mines in the eastern half of the county, occur in the
Second Magnesian Limestone. Hillsborough, the county seat, is
located upon this formation, and thence it is the underlying rock of
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the county for a number of miles in every direction. Itis constantly
encountered on the higher grounds of T. 40 and 41, R. 4 and 5, T. 39,
R. 4,5 and 6,and the western -parts of T. 41 and 42, R. 3.- We also
find frequent exposures of it on Big River, between Maddox and East-
wood’s mill, and on Sandy, Joachim and Plattin Creeks.

Fossils were found quite abundantly in some of its cherty layers
on the summit of a hill in T. 89, R. 6, Sec. 2. = These consist of Gas-
‘teropoda, and belong chiefly to the genera Straparollus and Murchi-
sonia. They appear to be distinet from any hitherto found in these
rocks, and, so far as I know, belong to undescribed species.

Second Sandstone~This rock is sparingly developed in Jefferson
county. It occupies the summits of the hills immediately adjacent te
Big River, between the mouth of Dry Fork and the southern line of
the county. We have also observed loose masses of it scattered over
the surface in the vicinity of the lead mines, in T. 88, R. 4 and 5. It
generally occurs in thin layers, and may be distinguished from the
Saccharoidal by its brick-red color and more indurated character.

Tae THIRD MAGNESIAN LIMESTONE

Qcecurs chiefly in the South-west, and its presence is usually indicated,
even where the strata are hidden from view, by the roughness of the
country, the numerous fragments of chert that cover the surface, and
the peculiar red character of the soil. Big River has cut its bed deep
into this formation between Morse’s mill and the southern boundary
line of the county, and it ranges from one to three miles on either
side of this stream. The Lead mines of the southern and western
townships are in this formation, and here the rock contains a great
deal of porous chert, the cavities of which are frequently lined with
beautiful crystals of quartz and chalcedony. In general,the mass has
the same lithological features as in Franklin, Crawford and Pulaski
counties ; but at the tunnel for the railroad, at Big River, bands of
blue argillaceous shale, containing a small Zzngula, alternate with
the Dolomite beds. The section at this place is—

No. 1. 40 feet thick, uneven-bedded, grayish-buil Magnesian Limestone.

No. 2. 10 feet alternations of blue shale and rough Magnesian Limestone.

No. 8. 8 feet rough, dark, hard Magnesian Limestone.

No. 4. 10 feet bluish-gray shale, breaking with a conchoidal fracture, and containing

Lingula.
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ECONOMICAL GEOLOGY.

In Jefferson county, Lead, chiefly in the form of sulphuret, occurs
at a number of localities, both in the Second and Third Magnesian
Limestones.

Gopher or Herculaneum Mines are located on a high ridge of
Second Magnesian Limestone, in S. E. quarter Sec. 34, T. 41, R. 5 E.
They were worked by a company, and yielded about 120,000 pounds
of ore. A great deal of heavy and calc-spar was found mingled with
the lead at most of the shafts and excavations.

Tarpley Mines, situated in N. E. quarter of Sec. 11, T. 88, R. 43,
have been fully described by Dr. Litton, in the Second Report of the
Geological Survey. Since his visit, however, during the year 1855,
about 123,000 pounds of ore were raised at these mines, and in the
spring of 1856, they were worked with eight hands, yielding 35,000
pounds. These mines are in the Third Magnesian Limestone.

Poston & Tyler’s Mines, located in the W. half of Sec. 11, T. 38,
R. 4 E,, yielded, during the year 1855, upward of 90,000 pounds of ore.
According to Mr. Daly, to whom the survey is much indebted for valu-
able information respecting the mines of Southern Missouri, every
part of Sec. 11 contains more or less galena. At the Daly Diggings,
at the head of the Plattin, 60,000 pounds of ore were obtained from a
single shaft, in 1856-T.

Mammoth and Sandy Mines have yielded large amounts of Lead,
and a particular account of them has been given by Dr. Litton in the
Second Report of the Geological Survey. Sandy Mines have been -
purchased recently by a company, and I am informed that prepara-
tions are being made to work the lode in a systematic manner.

How’s Diggings, located in Secs. 3 and 4, T. 39, R. 6 E, are in the
Second Magnesian Limestone, and were discovered in 1840. They
have yielded about 150,000 pounds of ore, most of which was obtained
from shallow excavations. It was smelted chiefly at the furnace of
Sandy Mines.

Yankee Diggings are situated in Sec.6,T. 39, R.6 E. The ore
exists here in a fissure, whose direction is nearly north and south, and
which contains a great deal of heavy and calc-spar, with some Sul-
phuret of Iron. Most of the ore obtained here was from a shaft 70
feet in depth.

MecCormick’s Diggings, situated about three-fourths of a mile
south of Yankee Diggings, yielded 13,582 pounds of ore during the
year 1855. A number of shafts have been sunk here, someé of them
more than thirty years ago.
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Lead has also been found at several other localities in this vicin-
ity ; on Mr. Berry’s land, upward of 550 pounds of ore have been
raised.

Garrity & Butcher’s Diggings, in Sec. 12, T. 838, R. 4 K., have not
been worked for some years, but are regarded as fbeing excellent
mines.

Bisch & Daly’s Mines are located in Sec. 7, T. 88, R. 5 E. One
shaft has been dug here to the depth of 80 feet, and a considerable
-quantity of Lead obtained.

Bogy’s Diggings, located in E. half of S. W. quarter of Sec. 12, T.
38, R. 4, have yielded considerable Lead; but workings have been
suspended here for several years.

Lee’s Diggings, south of Mammoth mines, in Sec.13, T.89,R. 3 E.,
were wrought to some extent about twenty years ago, but no work
has been done here recently.

Robinson’s Diggings, in Sec. 16, T. 39, R. 4 E., on land owned by
General Hunt; about 50,000 pounds of ore have been raised here.

Kelly’s Diggings,in Sec. 5, of same township and range, have
yielded considerable amounts of Lead.

Frissel’s Mines, in N. W, quarter of Sec. 30, T. 40, R. 8 E,, are in
the Third Magnesian Limestone. According to Mr. Frissel, these
mines were discovered in 1842, and they have yielded 125,000 pounds
of Sulphuret of Lead, of which amount 100,000 pounds were raised
during the years 1842-3. They have not been wrought to any great
extent for several years.

Nashville Mines, in N, E. quarter of Sec. 33, T. 40, R. 8 E., have
been worked at intervals since 1827, and have yielded, up to the pre-
sent time, about 100,000 pounds of ore.

Gray’s Mines, located in Sec. 4, T. 39, R. 8 E., were discovered
nearly forty years ago, and have been worked at different periods up
to the present time, (1856.) A few shafts have been sunk here, but
most of the Lead was obtained from surface diggings. The ore was
formerly smelted on the.spot, by means of alog furnace, the remains
of which are still to be seen. No memoranda have been kept to show
the amount of Lead that has been raised at these mines, but from
Mr. Frissel I learn that some years ago they were wrought with great
profit.

Rocky Diggings, situated in 8. E. quarter of Sec. 5, T. 38, R.5E,
have yielded some ore, but they have not been worked for several
years. :

Miller’s Diggings, situated in the same section as Rocky Diggings
are yielding Lead in small quantity.
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IRON ORE

Ocecurs in several localities in Jefferson, chiefly in the form of brown
Hematite and Sulphuret. The principal deposit examined occurs in
the Second Magnesian Limestone, in N. E. quarter of Sec. 4, T. 389, R.
4 E., on land belonging to Mr. Prentiss. The ore is brown Hematite,
of good quality, and remarkably free from foreign matter. It cccurs
in large, botryoidal and irregular masses, which thickly cover the
surface. The indications are decidedly favorable that ore exists here
in workable quantity.

Masses of argillaceous Hematite were also observed on Isle Bois
Creek, in T. 89, R. 6 K., Sec. 13, but not in sufficient quantity to jus-
tify working. :

Sulphuret of Iron is associated with the Lead at Sandy mines and
Yankee Diggings.

COPPEXL.

The only locality for this ore that has come under our observation
in the county, is in T. 39, R. 4 E., Sec. 17, known as Skewes & Valle’s
Copper mines.* These mines were first discovered in 1844, and were
wrought during the years 1845-6-7 by Dr. Cooley and Mr. Cross, and in
1849-50 by Messrs. Skewes & Valle. The ore consists of a mixture of
Sulphuret and blue and green carbonates of Copper. Some ten or
twelve shafts have been sunk, varying from 60 to 120 feet in depth. I
could not obtain information in regard to the quantity of ore mined
here. It was conveyed to Mine la Motte, and there smelted.

ZINC.

This ore, in the form of Sulphuret, occurs sparingly at Sandy
mines.

SULPHATE OF BARYTA

Pretty constantly accompanies the Lead ores at nearly all the mines
examined in the county. On Mr. Frissel’s land, in T. 40, R.3 E,S. W.
quarter of Sec. 28, it almost completely fills an extensive fissure in
the Third Magnesian Limestone several yards wide. This fissure has
been traced upward of a mile in a direction a little north of west, but
it diminished very rapidly in width toward the western extremity.

BUILDING MATERIALS.

There is abundance of good rock for construction in every part of
the county, and generally in accessible positions. The First, Second

*For information concerning these mines, I am indebted to Gen. Huant, of Jefferson county.
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and Third Magnesian Limestones all furnish rock of more or less value
for buildings. The Third Magnesian is the most durable, but can not
be wrought with as much facility as the First and Second. The Bird’s-
-eye Limestone, of McPherson’s quarry, and other localities, is a very
handsome rock, occurs in very regular beds, and may be quarried
with ease. It has been used in the construction of the McPherson
buildings, in St. Louis, which are among the handsomest structures in
the city. The Receptaculite Limestone occurs in remarkably thick
beds in this county, and has been employed for the columns of the
court-house at St. Louis; but owing to the numerous cavities it con-
tains, is inferior to the Cape Girardeau Marble, which is of the same
geological age. The Encrinital and Archimedes Limestones furnish
good and durable building rocks.

ROAD MATERIALS.

The chert of the Third Magnesian and Encrinital Limestones is
an excellent material for roads, and may be obtained in abundance in
the districts where these rocks prevail.

PIPE AND POTTERS’ CLAY.

A pure white silicious pipe Clay occurs at Gray’s Lead Diggings.
It forms a good substitute for lime as a white-wash, for which purpose
it is frequently used in the neighborhood. Potters’ Clay of good
quality may also be found at Gray’s mines, as well as at the Nashville
mines.
SPRINGS

Of pure water abound over a large portion of the county. The most
remarkable one is Big or House’s Spring, situated in T. 43, R. 4, Sec.
33; this spring issues from the base of a high bluff of Trenton Lime-
stone, and discharges an immense volume of water, which forms a
beautiful, clear stream, abounding in a variety of fishes.

Saline springs occur near the Meramec, in the north-east corner
of the county. The water possesses a moderately saline taste, and is
strongly impregnated with sulphureted hydrogen, which constantly
rises from the surface of the springs. Salt was manufactured here
during the early settlement of the county.

There are two Sulphur springs in the county, both of them situ-
ated a short distance from the Mississippi—one on Little Rock and the
other on Grand Glaize Creeks. They issue from the lower part of the
Receptaculite Limestone. The water is slightly saline, possesses-a
strong taste of sulphureted hydrogen, and deposits a somewhat co-
pious white precipitate of sulphur.



CHAPTER XX.

CLARK COUNTY.

BY B. F. SHUMARD.

This county contains about 535 square miles, and is capable of
supporting a large agricultural population. There are but few coun-
ties in the State of the same extent that can boast of a larger area of
arable land than this oue.

The bottoms of the Mississippi and Des Moines, as well as those
of the smallerstreams, are rich and fertile, and sustain a heavy growth
of timber. Thekinds most commonly met with are Cottonwood, Syca-
more, Shell-bark and Pig-nut Hickory, Red, Scarlet and Pin Oaks,
Black and White Walnut, White Ash, Linden, Buck-eye and Birch.

The upland soils are derived mainly from the Bluff, and though not
so rich as those of the alluvial bottoms, yield excellent crops, and be-
sides are capable of great improvement from deep and thorough sub-
soiling.

By reference to the accompanying geological map, it will be seen
that the prairie occupies a much greater area in the county than the
timbered lands. In general, however, the two can be so proportioned
that each prairie tract may have a sufficient amount of wood land to
furnish timber for fences and other needful purposes. :

The surface of the country, for the most part, varies from that of
a nearly level plain to gracefully rounded hills. Oeccasionally, in the
immediate vicinity of the streams, it is somewhat broken, but never
too much so for cultivation. The highest elevations scarcely ever ex-
ceed 150 feet, while the general hight is from 75 to-120 feet above the
adjacent water-courses.

The principal streams are the Mississippi, Des Moines and North
Fabius Rivers, and Fox, Little Fox, Big and Little Wyaconda, Honey
and Sugar Oreeks. The first two form the eastern boundary line of
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the county; the others course through the interior and flow into the
Mississippi.. An inspection of the map will show that every township
is watered by one or more of these streams or their tributaries.
Natural springs are of rather unfrequent occurrence, especially
in the upland prairie, the inhabitants here deriving their supplies of
waler either from cisterns or wells. Excellent water may usually be

obtained at depths varying from thirty to eighty feet beneath the sur-
face.

QUATERNARY SYSTEXM.

The formations of this system in Clark are: Aluvium, Bottom:
Prairie, Bluff, and Drift or Boulder formation.

The Alluvium presents the same characters as observed in the
counties already reported upon. It is well displayed in the valleys of
the streams, forming sometimes perfectly level and beautiful plains,
extending along their courses for several miles, and having a breadth
varying from a hundred yards to half of a mile. With this formation
we include the remarkable river terrace, which commences at St.
Francisville and extends southwardly through T. 65, R. 6, and from:
thence into the northern part of T. 64, R. 6. This terrace is from a
half of a mile to amile broad, and rises somewhat abruptly from the
lower prairie, to the hight of from 40 to 60 feet. Itis nearly level on
the summit, and consists of fine and coarse silicious sand, with small,
rounded pebbles of quartz, trap and porphyry scattered through it.

The Bottom Prairie is only to be recognized in the bottoms of the
Mississippi and Des Moines, south of St. Francisville. It presents the
same characters as observed in Marion county, and therefore need not
be again described here.

The Bluff formation constitutes an important part of the geology"
of Clark county. It is present everywhere beneath the soil of the-
upland prairie, and also of alarge proportion of the timbered lands.
Tn the western tier of townships it effectually conceals the older for-
mations from view, even in the deepest cuts of thestreams, and hence
the citizens of this part of the county are compelled to haul stone for-
building and other purposes a distance of six, and sometimes even fif--
teen miles. ,

The following section, obtained ata well sunk on the high prairie,
in T. 66, R. 7, near Chambersburg, will convey an idea of the general
character of the formation as observed in this county:

No. 1. 3 feet dark vegetable mold.
No. 2. 8 feet light-colored, loose subsoil.
No. 8. 16 feet tough, yellow Clay. *
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P

16 feet yellow, arenaceous Clay, containing small rounded pebbles and scales of
mica.

1 foot dark Clay and sand.

3 feet ferruginous and ash-colored Clay, with masses of ocher disseminated.

4 feet coarse sand, containing pebbles and boulders of granite and green-stone.

1 foot tough, yellow Clay.

No.

No.
No.
No.
No.

e w

w

At Mr. Carson’s, in T. 65, R. 8, S. 27, the section is:

No.
No.
No.
No.
No.

5 feet soil and subsoil.

14 feet tough, blue Clay, (Potters’ Clay.)
22 feet yellow Clay, with boulders.

1 foot 6 inches fine silicious sand.

4 feet yellow Clay, with large houlders.

0

A

At Mr. Newman’s, near the Iowa line, in T. 67, R. 8, Sec. 16, a well
was sunk to the depth of 80 feet, of which 75 feet was through alter-
nations of white, yellow and blue clay and sand, and 5 feet through
the Boulder formation, consisting of beds of pebbles and boulders,
chiefly green-stone. From the above sections it appears that the Bluff
formation of Clark contains much more argillaceous matter than hith-
erto observed in other parts of the State. Infact,in lithological char-
acter,it is very analagous to the bottom prairie of St. Joseph, as de-
scribed in the Second Annual Report.

The Drift or Boulder formation is probably co-extensive with the
Bluff. In the beds and along the valleys of the streams, boulders are
frequently met with, sometimesfour or five feetin diameter, and with
their angles well rounded. They consist chiefly of green-stone, por-
phyry, and several varieties of granite. The best exhibition of the
formation that we have seen is near a mill on Fox COreek, in T. 67, R.
9, Sec. 20. At this place about 50 feet of coarse sand, containing peb-
bles and boulders, are exposed in a slide on the right bank of the
stream.

CARBONIFEROUS SYSTEM.

The formations of Clark county beneath the above described de
posits all belong to the Carboniferous System, namely: Coal Meas-
ures, Ferruginous Sandstone, St. Louis Limestone and Archimedes
Limestone.

Coar MEASURES.

We have found it impossible to determine with as much accuracy
as desirable the precise area occupied by the Coal formation in the
county under examination, from the circumstance that over a large
district the strata are completely concealed from view by a thick ac-
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cumulation of Quaternary deposits. This is particularly true of the
western townships, where one may travel for hours without encoun-
tering a single rock exposure. At localities, however, where the strata
are well exhibited, we have found the dip to vary but slightly from:
horizontality, and to be quite regular, so that we can form a tolerably
correct opinion with reference to those parts of the county where no-
rocks reach the surface. An inspection of the geological map will
show that the coal measures are supposed to be spread cver more than
one-half the whole county, or about nine townships. On the west
they pass into Scotland and Knox counties, on the south into Lewis
county, and on the north into the State of Iowa. Inthe N, E. part of
the county they extend to within a short distance of the Des Moines
River. The best exhibition of the coal strata that we have observed
in the county is at Gray’s bank, about two miles west of Des Moines
River, in T. 68, R. 8,S. W. qr. of S. 23, where three distinct seams of
coal are visible. The section at this place is as follows:

40 feet slope, probably underlaid by bluff.

10 inches impure Coal.

3 feet dark, impure Fire-Clay.

1 foot 6 inches bituminous Coal.

1 foot one inch dark Fire-Clay.

10 inches bituminous Coal.

12 feet blue ferruginous shale.

50 feet arenaceous Limestone, very thin-bedded, passing downward into St.
Louis Limestone.

"4
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This bank has been wrought to some extent on the north side of
a hill by means of a level, which, at the time I was there, was about
100 feet in length. The middle seam is of tolerable quality, and is
used by the blacksmiths in the neighborhood ; the upper and lower
seams are too thin and impure for use.

At Mitchell’s bank, situated near the Des Moines, in T. 66, R.T,8S.
4, we find the following section :

No. 1. 20 feet bluff and soil.
No. 2. 15 feet dark ferruginous shale, containing Lingula and Coal plants, chiefly

ferns.

No. 8. 1 foot, three inches bituminous Coal.
No. 4. - 15 feet dark clay and slope.
No. 5. 15 feet hard arenaceous Limestone, with bands of brown Sandstone inter-

stratified.

In the north part of 8. 4,T.66, R. 7, we find an instructive section,
showing the connexion of the Coal Measures with the formations
beneath. The order here, in descending series, is :
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No. 1. 80 feet slope, no rocks exposed. .
No. 2. 18 feet dark, fissile shale, with leaf-like partings of calcite. The shale contains
Productus splendens, Chonetes mesoloba and Coal plants.

No. 8. 25 feet brown micaceous Sandstone, with Coal plants.

No. 4. 8 feet compact, buff caleareo Magnesian Limestone.

No. 5. 6 feet argillaceous shaly Limestone and thin seams of sandy Limestone.

No. 6. 50 feet St. Louis Limestone, containing Litkostrotion Canadense and Echino-
cidaris.

No.7. 20 feet geodiferous beds of Archimedes Limestone.

On Mr. Deming’s land, located near the edge of the high prairie,
in T. 67, R. 8, S. E. qr. of Sec. 25, the Coal has been wrought more ex-
tensively than at any other point in the county. The mining has
all been done on the north side of a low range of hills, about thirty
feet below their summits. Some ten or twelve openings have been
made here, but none of them have been carried more than a few fe et
into the hills. The Coal is of the bituminous variety, and contains a
good deal of iron pyrites. The thickness of the seam is from fifteen
to eighteen inches. It is surmounted by dark fissile shale, filled with
Calamites, Lepidodendron and Fferns.

On land owned by Mr. Devance, on Fox Creek, three-fourths of a
qile below the mouth of Little Fox, a twelve-inch seam of Coal crops
out on both sides of and in the bed of the stream. It is overlaid by
blue Fire-Clay, containing masses of dark, hydraulic (?) Limestone,
with fossils, chiefly Productus splendens and Chonetes mesoloba.

Bituminous Coal likewise crops out ona smalil branch in the S. W.
.qr. of S.24, T. 67, R. 9, and indications of it have been observed at
various other points in the county.

Cannel Coal.—On Mr. Bennett’s land, on Fox Creek, T. 66, R. 8, N.
W. qr. of 8. E. gr. of S.16, is a bed of Cannel Coal, about five feet
thick, surmounted by three feet of dark shale. This shale shows itself
in a horizontal stratum for a distance of one hundred yards on the right
bank of the creek, just above the water level. Itis underlaid by dark
clay, which rests directly upon the St. Louis Limestone. This coal
has a dull luster, and breaks out in quadrangular blocks. As very
little mining has been done here, we can only form an opinion of the
-quality of the coal from inspecting the bed where it has been ex-
posed for some time to the action of the weather. It appears to con-
tain a large proportion of earthy matter, but when the bank is well
opened, a better quality of coal may be obtained. It has been mined
mainly to supply the furnace of a steam mill in the neighborhood, the
proprietors of which, I am informed, greatly prefer it to wood.

At Mr. Conway’s, on the same land section, and about a half mile
north of Beckett’s, there is another exposure of Cannel Coal in a
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ravine, ten feet above the level of Fox Creek. This is probably a

continuation of the bed observed on Beckett’s land, which it strongly
resembles in lithological appearance.

LOWER CARBONIFEROUS OR MOUNTAIN LIMESTONE.

The Lower Carboniferous rocks are well represented in Clark, and
their boundaries are laid down on the geological map. They consti-
tute the bluff of the Des Moines from the Iowa line to St. Francis-
ville, and also the range of hills, which in the eastern portion of the
county mark the former limit of the Mississippi.

- The subdivisons of this system observed here are the Ferrugin-
ous Sandstone, St. Louis Limestone and Archimedes Limestone. The
subjoined sections give the general character of the strata that make
up these several formations:

Section No. 1, taken near St. Francisville.

No. 1. 20 feet gray, fine-grained Limestone of sandy texture, in layers from a-half of
an inch to six inches thick, and containing silicious masses of Litkostrotion

Canadense.

No. 2. 18 fect concretionary buff, light-gray and drab, brittle Limestone, forming bold
cliffs.

No. 3. 4 feet very hard, fine-grained Limestone, of a buff color, with Litkosérotion
Canadense.

No. 4. 20 feet buff, magnesio-calcareous Limestone, soft above but rather compact at
base, containing casts of Spirifera, Rhynconella, Fenestella, Chartetes and Pen~
iremites.

No. 5. 35 to 40 feet blue, argillaceous shale, with geodes from two to eighteen inches
in diameter, and occasionally bands of buff, earthy limestone.

No. 6. Yellowish, sandy limestone, with bands and nodules of chert, and containing
Actinocrinus Mississippiensis and Actino. Americanus.

No.7. 8 feet bluish-gray, moderately coarse texture, sub-crystalline Limestone, in
thin beds abounding in fossils.

The following section taken on the Des Moines, about five miles
mnorth of St. Francisville, T. 66, R. 7, Sec. 24, exhibits arenaceous strata
not observed in the preceding section:

Section No. 2.

No. 1. 10 feet Ferruginous Sandstone.

No. 2. 50 feet thin-bedded, sandy Limestone, passing downward into fragmentary
Limestone, appearing in rough and nearly perpendicular escarpments.

No. 3. 4 feet blue, argillaceous shale, with rounded masses of buff, calcareo-magne-
sian (?) Limestone imbedded.

No. 4. 3 feet buff Limestone, moderately compact.

No. 5. 23 feet gray, compact, sandy Limestone, with fine scales of mica, Spirifera and
Feneséella.



320 GEOLOGICAL SURVEY.

No. 6. 9 feetsoft micaceous Sandstone, made up of fine grains.

No. 7. 1 foot blue, very fine-grained, soft, argillaceous Sandstone.

No. 8. T feet soft, fine-grained, gray, micaceous Sandstone, in layers from six inches.
to a foot thick.

No. 9. 40 feet slope, covered with debris.

No. 10. 12 feet gray Archimedes Limestone in thin beds.

FERRUGINOUS SANDSTONE.

This formation has been recognized at only a few places in Clark,
and nowhere presents a great thickness. It was observed capping
the hills on the Des Moines, five miles above St. Francisville and
about two miles below Athens. At these localities the rock is a soft,
thin-bedded, silicious Sandstone, of a reddish-brown color. On Honey
Creek,in T. 64, R. 7, Sec. 16, is an exposure of sixteen feet, reposing
on the St. Louis Limestone. The layers are quite thin, even-textured,.
and lighter colored than those seen on the Des Moines.

St. Lovis LIMESTONE.

This formation is largely developed in the county. In lithologi--
cal features, however, it is strikingly different from the St. Louis
Limestone of St. Louis county, though it contains pretty nearly the
same assemblage of organic remains. In Clark it consists for the-
most part of massive and rough strata of compact, gray and drab.
Limestone, surmounted with thin, even layers of light gray, sandy-
textured Limestone. In this formation we include the beds from one
to four inclusive of Sec. No. 1, and the beds from two to five inclu-
sive of Sec. No. 2. The inferior arenaceous strata of the last section.
are limited to a few localities, and must beregarded as beds of passage
between the St. Louis and Archimedes Limestones. The entire thick-
ness of the St. Louis Limestone in the county under consideration.
may be estimated at about 140 feet.

It is well displayed along the bluffs of the Des Moines from St..
Francisville to the Jowa line, where it constitutes those bold and rug-
ged escarpments that give to this part of the river its picturesque
character. It prevails extensively on Fox Creek, from a point four or
five miles below Waterloo to the eastern margin of the Coal forma-
. tion, and is also well exhibited on Honey Creek in the vicinity of-
Winchester. Near Judge Lowrie’s, in T. 64, R. 7, Sec. 26, the upper
part of the formation appears as a light-colored Limestone in even
beds, well adapted for tomb-stones and door-sills.

Fossils—The most common speciesare Lithostrotion Canadense,
Orthising (Hemipronites,) umbraculum, Productus cora and Spir-
ifer, Rhynconella, Syringopora, Melonites, and an Archeocidaris:
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belonging to an undescribed species. The white Limestone near
Judge Lowrie’s contains several minute shells of the genera (ono-
cardium, Arca, Avioula, Athyris and Bellerophon.

ARCHIMEDES LINESTONE.

In Clark we recognize three well-marked sabdivisions of this for-
mation. The superior beds consist of buff-colored calcareo-magnesian
Limestone, of various degrees of hardness, with bands of blue shale
intercalated. Some of the layers are replete with casts of Archime-
dipora, Spirifer and Athyris. We also find here a Pentremite which
resembles very nearly P. conoideus—(Hall.) This part of the forma-
tion corresponds to the Archimedes Limestone of Barrett’s Station of
St. Louis county, and the Warsaw Limestone of Prof. Hall’s Missis-
sippi River section. The several parts of the mass are well displayed
in the vicinity of St. Francisville, and at a number of other localities
on the Des Moines. They are also exhibited near Waterloo, on Honey
Creek, and in the neighborhood of Winchester, where about seventy
feet are exposed. The middle part of the formation constitutes the
well-known geodiferous beds of Dr. Owen, and is composed of blue
marls, with geodes and some bands of earthy, buff Limestone. It pre-
vails on Honey Creek between Winchester and the bluffs, limiting the
Mississippi bottom, on the Des Moines, at St. Francisville and other
points, and on Fox Creek, near Waterloo, where a thickness of more
than twenty feet is exposed. At St. Francisville and other localities
on the Des Moines, geodes are often extremely abundant. They vary
from a couple of inches to two feet in diameter, and when broken
open are found lined with chalcedony and transparent crystals of
quartz. Some contain also elegantly formed crystals of carbonate of
lime, which occupy nearly the entire cavity of the geode, while others
are furnished occasionally with beautiful crystals of blende and Iron
pyrites.

The inferior division of the formation comprehends what is called
by Professor Hall the Lower Archimedes, or Keokuk Limestone. It
consists of gray and bluish-gray Limestone, splitting readily into thin
layers, beds of shale 2nd sometimes chert. The uppermost layersalso
contain chert nodules of irregular shape. Some of the beds abound
with Spirifer trigonalis Martin, (S. inerassatus Bich.) and fish teeth.
We find also Platycrinus Saffordi, Troost, Aectinocrinus Humboldtii,
Troost, Amphoracrinus Americanus, Reemer. and occasionally an
Archimedipora, with a very slender axis, described by Professor Hall
ander the name of Fenesiella Owenana. This part of the formatign
appears on the shore of the Des Moines, at St. Francisville, where it

6.8.—21
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displayed a thickness of ten feet. Butit is best exposed on Fox Creek,
about four miles below Waterloo, at which place a thickness of forty
feet is exposed. The beds here abound with the characteristic fossils
of the mass.

ECONOMICAL GEOLOGY.

BUILDING MATERIALS

Of good quality exist at a number of localities in Clark. A handsome
and very superior Limestone for construction occurs in the upper part
of the St. Louis Limestone, on the north side of Honey Creek,in T.
64, R. 7, Sec. 26. This rock, which is quarried near the top of a hill, is
of alight color, breaks with a conchoidal fracture, and possesses a
finely granular texture. The bed generally preferred is two feet four
inches thick, and remarkably free from joints, so that blocks may be
readily procured of almost any required length and breadth. At Water-
looIsaw some very neat tombstones which had been cut from this rock,
and I am told that it is susceptible of being lettered and ornamented.
Some of the buff magnesio-calcareous beds of the Archimedes and
St. Louis Limestone likewise furnish a valuable and apparently very
durable rock for building purposes, and the heavier kinds of masonry.
The inferior part of the St. Louis Limestone, near St. Francisville, fur-
nishes the material for the consiruction of the public works on the
Des Moines. This rock is said to possess the property of hardening
from exposure to the atmosphere.

FIRE-STONES.

Forhearths and chimneys, the arenaceous beds of passage between
the St. Louis and Archimedes Limestones supply a good material.
The Ferruginous Sandstone may likewise be advantageously employed
as a fire-rock.

ROAD MATERIALS,

For paving streets the Boulder formation furnishes a most excel-
lent material. Boulders may be obtained in abundance, and of almost
any required size, along the shores and in the beds of the Wyaconda,
Musgrove Branch, Fox Creek and other points in the county. Coarse
and fine pebbles, for gravel roads, may also be procured at the same
localities.

GRINDSTONES.
The Sandstone we have described as occurring on the Des Moines,

about five miles above St. Francisville, is used for this purpose. The
beds of the Section at this locality, designated No. 3, furnish the best
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"material. They consist of micaceous Sandstone, made up of fine sili-
cious grains; and the layers are from six inches to a foot thick. When
first taken from the quarry, this Sandstone is soft, but after exposure
for some time to the air, it becomes indurated. Near Bill’s mill, on
Fox Creek, a thin-bedded Sandstone of light hue occurs, that may also

‘be wrought into grindstones, of tolerable quality.

LIMESTONES,

Suitable for quick-lime, may be obtained from the inferior Archimedes
and the superior members of the St. Louis Limestone.

FIRE-CLAY,

Apparently of good quality, occurs directly under the dark shale of
the Ooal Measures, on Mr. Clarke’s land, in T. 67, R. 7, S. W. quarter
of Sec. 32. We find this substance also on Devance’s land, on Fox
Creek, about a mile below the mouth of Little Fox. It is highly
probable that this important material will be found also at other
localities in the county, when the Coal seams are more extensively
worked.
POTTERS’® CLAY.

At various points where the “ Bluff” exists, a very tenacious Clay
oceurs directly under the subsoil, generally known under the name of
Joint Clay. This possesses all the external characters of a good Clay
for potters’ use, and it abounds in almost every part of the county.

ExrLaNATORY NOTE.—The cuts for this volume, excepting maps, were all engraved
in New York. They were received at too late a day to return those imperfectly exe-

cuted.
G. C. B.



ERRATA.

On p. 28, in No. 2 of See. 50, for * Third Magnesian** read “Second Magnesian.”
On p. 30, in No. 5 of Sec. 59, for ** Third Magnesian *’ read * Second Magnesian.”
On p. 9, in 17th line from hottom, in word ** Drifts,” omit final “s.”

On p. 275—plate—for * Hitheris ™’ read ¢ Delthyris.”
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