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THE GEOLOGY OF BENTON COUNTY.

By Freperic W. SiMonps axp T. C. Hopkins.

CHAPTER L

ToroGrRAPHIC FEATURES.

The rocks of Benton county, like those of Washington
county, are limestones, cherts, sandstones, and shales, lying for
the most part in horizontal beds, in consequence of which there
is a continuation of the topographic features already described
in the report on Washington county in Vol. IV of the report
of this Survey for 1888, viz.: gullies and gorges with flint-
covered slopes, valleys, oftentimes with abrupt walls or bluffs,
and flat-topped hills and mountains. West of the St. Louis
and San Francisco Railway the surface is not so broken as it
is in Washington county on the south. Topographically it
may be regarded as a great plain deeply furrowed, on the
north and west by valleys tributary to the Elk and Neosho
Rivers, and on the south by the valleys of the Illinois River
and its tributaries. East of the railway White River and va-
rious streams flowing into it have excavated deep channels,
and the intervening water-sheds are often of sufficient height
to attain the dignity of mountains.

PRAIRIES,

There are a number of small prairies in Benton county, the
more important of which are here briefly described.

Osage Prairie.—In shape Osage Prairie is very irregular, its
longest direction being east and west. Beginning near and
north of Rogers in 19 N., 30 W., section I, it extends west-
ward, passing just south of Bentonville, for ten miles, into 19



2 ANNUAL REFORT 3STATE GEOLOGIST.

N., 31 W,, section 4. From this point it extends in a west of
south direction for three miles or more. Its greatest width,
which is directly south of Bentonville, does not exceed two and
a quarter miles, and usually it is much less. It is traversed by
the Rogers-Bentonville road and also for a considerable dis-
tance by the Bentonville Railway. The level character of this
tract is well shown by the fact that the difference in elevation
between Bentonville and Rogers is less than 100 feet.

Beatie Prairie~Beatie Prairie lies partly within Benton
county, extending from the line of Indian Territory in a north-
east direction across 20 N, 3¢ W, and ending in 20 N, 33 W.,
section 6. Its length, within the state, is about six miles; its
greatest breadth is on the territory line, where it is over two
miles wide. The roads entering Maysville from the northeast
and east traverse this prairie, a portion of which is not yet en-
closed.

Round Praivie—Round Prairie is in the western part of the
county, between Bloomfield and Cherokee City. It occupies
the southwestern portion of 19 N., 33 W.; the northeast corner
of 18 N,, 34 W.; and the southeast corner of 19 N, 34 W.
Its length, in a north of east and south of west direction, is
about four miles, and its greatest breadth, on the range line
west of Bloomfield, is two and a half miles.

Lindsley’s Prairie.—Lindsley’s Prairie is in the southwest por-
tion of the county, adjacent to the state line; it lies north,
northeast, east, and southeast of the town of Siloam Springs,
The larger part of this prairie is in 18 N., 33 W., extending on
the west into the southeast corner of 18 N., 34 W., and on the
south into the northern half of 17 N, 33 W. Its length, in a
northeast and southwest direction, is between five and six
miles; its breadth, in a northwest and southeast direction, over
four miles.

Swmaller prairies.—In addition to the above named prairies,
which include the larger level areas, there are many smaller
tracts; as, for example, one in the southeast quarter of 19 N.,
30 W, a little southwest of Rogers; one in Mason’s Valley,
southwest of Bentonville; and others at intervals along the

TOPOGRAPHIC FEATURES. 3

the Illinois River in the southwest part of the county, near the
Benton-Washington county line,
VALLEYS.

Even in a comparatively undisturbed region, such as North
Arkansas, erosion gives rise to many surface irregularities.
The valleys are, as a rule, deep and narrow, with high banks
and not infrequently precipitous walis. In Benton county the
larger valleys are those excavated by the Illinois and White
Rivers. Among the smaller valleys those of Little Sugar,
Butler, and Honey Creeks in the northern part of the county ;
Spavinaw and Flint Creeks in the western part; Big and Little
Osage Creeks in the southern part; and Little Clifty, Prairie,
Spider, and Indian Creeks in the eastern part, are worthy of
mention, A detailed account of the streams flowing through
these valleys will be found in the chapter on hydrography.

MOUNTAINS.

West of the St. Louis and San Francisco Railway there are
only a few points at which rocks overlying the Boone chert
occur, the most important of which are Big Mountain, Little
Mountain, and the neighboring elevations in the southwestern
part of 21 N,, 28 W. The first mentioned is the sandstone-
capped eminence near Elk Horn Tavern, in 21 N., 29 W., sec-
tions 206, 25, and 36. The name *Pea Ridge” is applied to the
general plateau upon which the mountains rest, and which
embraces the area between Garfield and the town of Pea
Ridge. Northeast of Garfield, the railway runs well up on
the Devil's Eyebrow, a north-south ridge of Batesville sand-
stone lying in 21 N., 28 W, the northwest quarter of section
27, and the southwest quarter of section 22, facing, on its east
side, the deeply eroded canyons of Indian Creek. The view
from this point is extensive and gives an excellent illustration
of the immense erosive action of the White River and its tribu-
taries,

Southwest of Lowell, in 18 N., 30 W, on the line between
sections 14 and 13, there is an isolated elevation known as Cal-
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lahan Mountain. Its height above that station is 170 feet.*
Again, southwest of Robinson, in 17 N., 32 W,, on the left
bank of the Illinois River, there are two peaks, known respec-
tively as Upper and Lower Round Top.

There are also other well marked topographic features not
rising above the Boone chert, such as the hills in the vicinity
of Sulphur Springs, in the ncrthwest part of the county.

That portion of the county east of the St. Louis and San
Francisco Railway is very rugged. Along the line of the
water-shed between the headwaters of Big and Little Sugar
Creeks and the tributaries of White River are several topo-
graphic prominences of the same general character as those of
the Pea Ridge area, of which they may be considered a part.
Blansett Mountain, just south of Garfield, is one of these
it lies on the township line, a part being in 21 N., 28 W,
sections 32 and 33, and a part in 20 N., 28 W, sections 4 and
5. The Batesville sandstone caps its summit, and beneath

this the Fayetteville shale and the Boone chert are exposed. -

The railway skirts its northern and western flanks, as does
also the wagon road leading southwest from Garfield. Directly
east of Blansett Mountain, in 21 N., 28 W, sections 33 and 34,
is another small sandstone elevation, Gentry Mountain, and
two miles south of it and a half mile west, in 20 N., 28 W,,
section 17, the south half, and section 20, the north half,
there is a similar elevation know as Ratcliff or Posey Mountain.
Between the headwaters of Little Sugar Creek on the north,
those of Ventry Branch on the south, and Ford Creek on the
east, is a sandstone area known as Humphrey's or Pond Moun-
tain (sections g, 10, 15, and 16), separated from Rich or Ellis
Mountain (sections 2 and 11) by a narrow exposure of the
chert. Ellis Mountain, while resembling the other sandstone-
capped elevations of this vicinity, lies almost, if not entirely,
within the drainage area of White River, Poor Mountain, in
sections 13 and 14, is the most prominent peak in the county,
and is visible from Eureka Springs and from other high points
in Carroll county. It forms the divide between Ford Creek on the

*Unless otherwise stated the measuremenis given are barometric.
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east, Indian Creek on the north, and Fish Trap Hollow on the
south. Its height is estimated at 1820 feet above the sea-level.
It is 600 feet above White River at Jennings Ford. The view
from the summit of Poor Mountain is obstructed by the timber;
nevertheless occasional vistas open to the east and show in the
foreground the deep valley of White River, with the hills and
mountains of Carroll county in the distance. From Mr. Whit-
ney’s place on the south side of the mountain, just below the
summit, an extended view may be had: to the south and
southeast, in the immediate foreground, are deep hollows
draining eastward into White River; farther to the south the
land appears to rise to the general level of the Benton county
plateau, while the Boston Mountains are visible on the distant
horizon. South of west Ratcliff Mountain is the most promi-
nent feature, and north of west, Humphrey's Mountain.
Between Indian and Spider Creeks, in 21 N., 27 W., section
19, and 21 N,, 28 W, section 24, and 21 N,, 27 W, section 30,
is an elevation known as Little Sugar Mountain, Its highest
point, which is near the middle of section 30, mostly in the
northwest quarter, is estimated at 1770 feet above sea-level.

TOFPOGRAPHY OF SPECIAL LOCALITIES,

In the vicinity of Bentonville—South, southeast, and south-
west of Bentonville lies the Osage Prairie region. To the north-
west is the elevated Pea Ridge region, with the intervening
area broken by the valleys of Little Sugar Creek and its trib-
utaries. To the north and northwest these valleys are more
deeply eroded. From the depth of Little Sugar Creck valley
it will readily be seen that, even though the strata are com-
paratively horizontal, the lateral valleys of erosion give the
country a rugged aspect.

Elevations on the Bentonville-Pineville voad.

Feet below Elevation
Bentonville,  above tide,

20 N, 30 W,, section 10, northwest quarter............... 170 13z
20 N,, 31 W, section 12, ford on Jackson’s Creek.......... 250 1052
21 N., 31 W, section 33, first ford on Little Sugar Creek...310 992
21 N., 31 W., section 23, ford on Little Sugar Creek....... 320 982
Last ford on Little Sugar Creek in Arkansas.............. 330 972

Ford on Little Sugar Creek at Caverna, Missouri. ... . ...... 345 957
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The Bentonville-Maysville road—-by way of Seba post-office
—descends into a ravine 150 fect below the Bentonville level,
about one mile west of Bentonville. Near the east line of
section 34 the elevation is only about 23 feet lower than Ben-
tonville, and the country is a gently rolling one. The road
passes over the edges of arenaceous and limestone strata into
the bed of a creek go feet below Bentonville in the north half
of section 34, and after an ascent of the opposite bank tra
verses a flat area, following the line between sections 28 and
33, and 29 and 32, where the altitude is somewhat higher than
at Bentonville—50 feet at Seba post-office, and 9o feet in sec-
tion 30. At this point the country to the west appears to be
somewhat broken, Continuing now in a general northwest
course for several miles, the road follows the divide between
the headwaters of Spaviraw Creek, and finally enters the val-
ley of that stream over a mile above Patton’s mill. Spavinaw
valley is one of a series of valleys in the western and south-
western parts of the county, having a south of west or south-
west trend.  On the road to Nebo, north of Spavinaw valley,
in 20 N., 32 W, section 20, the west half, there is a rapid as-
cent to the general level of the country, which is 50 feet above
Bentonville. Nebo, in 20 N, 33 W., section 13, the northeast
quarter, and extending into section 2 on the north, is situated
in a valley approximately at the Bentonville level. The ford
of Little Spavinaw Creek, near Bethel Church on the Nebo-
Decatur road, is 120 feet below Bentonville; but in 19 N., 33
W., section 1, the valleys are only go and 70 feet respectively ;
and Decatur, in section 11, the southeast quarter, is approxi-
mately on the same level as Bentenville.

The road from Bentoaville to Decatur has a general course
a little south of west, and for five or six miles it crosses a level
prairie region. Even the valley of the Dry Fork of the Spav-
inaw, 19 N, 32 W,, section 7, is but 35 or 60 feet below Ben
tonville,

Southwest of Bentonville~~The roads from Bentonville to
Bloomfield and Siloam Springs, the last named by way of Ma-
son Valley and Springtown, traverse the county in a general

TOPOGRAFHIC FEATURES. 7

southwest direction from Bentonville. Turning south from the
Decatur road in 19 N., 31 W., section 2, the southeast quarter,
the elevation is about 25 feet lower than that of Bentonville;
a mile to the south, in section 11, it is 45 feet below; at the
southwest corner of the section, 50 feet; and at the ford of
Mitchell’s Branch of Little Osage Creek, in section 15, 80 feet.
South of Bentonville—The region south of Bentonville is
traversed by three roads. On the eastern road in one instance
only are strata encountered occupying a position above the
Boone chert,—at Callahan Mountain, in 18 N,, 30 W., on the
line between sections 14 and 15, which is an outlying hill in all
respects similar to those east and northeast of Springdale on
and near the Benton-Washington county line. Depressions of
course occur, but they never attain sufficient depth to cut
through the limestone and chert. The most marked examples
are the valleys of Big Osage Creek, crossed in 19 N, 30 W.,
section 16, 30 feet below Bentonville; and of Spring Creek, in
18 N, 30 W., section 22, 55 feet below Bentonville. These
figures do not, however, give the depths of these valleys in
their relation to the adjacent country. For instance, the ford
of Big Osage Creek, as above given, is 60 feet below the ad-
joining hill ; and the ford of Spring Creek is 145 feet below
the foot of Callahan Mountain. The other levels noted on this
(Bentonville-Springdale) road, referred to Bentonville as a base,
are as follows: in 1g N., 30 W., at the half section line, on the
east of section 8, 0; at the northwest corner of section 27, 20
feet above ; in the centre of section 34, 50 feet above; in 18
N, 30 W,, section 3, the northwest corner of the northeast
quarter, 50 feet above ; section 3, the northeast corner, 50 feet
above ; near Union School, in section 11, 50 feet above; at
the base of Callahan Mountain, in section 15, go feet above ; at
the north line of section 22, 50 feet above ; at Spring Creek in
section 22, 55 feet below ; at Cross Roads (Washington county),
section 27, 50 feet above; and at Springdale, 35 feet above.
The Bentonville-Elm Springs road passes over a region va-
ryving but little from the Bentonville level until the valleys of
Little and Big Osage Crecks are encountered, where the sur-
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face becomes quite irregular and is usually covered with chert
debris. Adjoining Little Osage Creek are alluvial bottom-
lands, but the sloping sides of the valley are flinty.

The Pea Ridge region—At the level of Elk Horn Tavern,
275 feet above Bentonville, and at the foot of Big Mountain,
the Boone chert prevails, followed, in ascending the mountain,
by the Fayetteville shale, which in its turn is succeeded by a
heavy cap of Batesville sandstone. The highest point is ap-
proximately 380 feet above Bentonville. East of Big Moun-
tain, less than two miles distant, are the smaller elevations
known as Williams, Henry, and Glasscock Mountains, while
Blansett Mountain, at Garfield, is less than three miles away in
a south of east direction, and the Devil's Eyebrow but four
miles, in a direction north of east.

Sulplur Springs and vicinity—Hopkins’ Spring, on the
Bentonville-Sulphur Springs road, is about 120 feet below
Bentonville, while in 21 N., 32 W, section 35, the road is 180
feet below Bentonville. In section 34, however, the surface is
somewhat higher, and the top of the hill overlooking the valley
of Seiler’s Branch, a tributary of Butler Creek, is only about
60 feet below Dickson. After entering this valley the road
descends 200 feet in less than a q{larter of a mile, Mr. Seiler’s
spring, two and a half miles from Sulphur Springs, in 21 N,
32 W., section 30, is over 300 feet below the elevation of
Dickson. This spring is in the Eureka shale at the base of the
Boone chert.  The valley of Butler Creek, which has cut still
deeper into the underlying Silurian rocks, opens towards the
northwest and is so enclosed by hills that it requires an abrupt
ascent to leave it in any other direction. The town of Sulphur
Springs is situated in this valley about the springs which have
given it their name (21 N,, 33 W., section 23, the southeast
quarter). Round Top and other hills in the vicinity of Sulphur
Springs are marked topographic features.

Nebo is estimated to be over 300 feet higher than Sulphur
Springs.

The ford on the West Fork of Butler Creek near the Baptist
church in 21 N., 33 W,, the center of section 15, is 75 feet be-
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fow Sulphur Springs. On the hill west of the church tlTe
Eureka shale occurs I5 feet above the creek, and is overlain
by limestone and chert fragments, which continue as far as
Crump post-office (2t N., 33 W, section 21), over %00 feet
above Sulphur Springs. From Crump the road running west
to South West City, Missouri, crosses a plateau region under-
lain by the Boone chert. From Crump to Beaty™* post-office, on
the headwaters of Honey Creek, the descent is nearly 100
feet. The valley of the creek from Beaty to the Missouri line
is not of sufficient depth to cut through the chert formation.

Between Nebo and Maysville.—Nebo lies in a valley some-
what below the adjacent plain, approximately at the level of
Bentonville. The Nebo-Maysville road ascends to the plain in
20 N., 33 W, section 12, on which it runs for several miles,
crossing an occasional ravine with chert-covered slopes. The
crossing of Heater Spring Branch, in section g (20 N, 33 W.),
is estimated to be about 50 feet below the Bentonville level,
and 70 feet below the forks of the roads in section 11. In 20
N., 34 W., section 12, a descent is made to Beatie Prairie. The
swampy area between sections 12 and 13 is about go feet below
the Bentonville level.

Maysville, the old site,f which is situated on a tributary of
Spavinaw Creek, on the Arkansas-Cherokee line, in 20 N, 34
W., section 21, the northeast quarter, is approximately 125 feet
below Bentonville.

The Stloam Springs vegion.—The larger part of the town of
Siloam City or Springs lies in 17 N., 33 W,, section 6, the
north half. To the north and east are the level stretches of
Lindsley’s Prairie. In 18 N., 33 W., section 31, half a mile
north of the town, the sandstone which overlies the Boone chert
occurs 30 feet above the springs. In section 30 and in 18 N,,
34 W, section 25, the Fayetteville shale borders the sandstone

*When the name for the post-office was sent to Washington it was misspelled,
hence the post-office is known as # Beasy,” while the prairie is known as © Beatis
Prairie”

1The “new town,” on the line a quarter of a mile south of Maysville, is known
as Rome City.
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area 45 to 50 feet above the same level. The Box Spring near
Hico post-office* is 50 feet, and Lindsley's Prairie, as encoun-
tered on the road to Springtown, 70 feet above Siloam Springs.
Lindsley’s Prairie is so even that over a distance of three miles
the variation in level is probably less than 10 feet.

The road from Siloam Springs to Fisher's Ford traverses
first the prairie region and then the flint ridges bordering the
Illinois valley. 1n 17 N., 33 W, section 17, near the half-mile
line east and west, the altitude is 130 feet above the springs at
Siloam, while the descent from this point to the ford is 260 feet.

Upper and Lower Round Top.—-In the vicinity of Robinson
(17 N., 32 W,, section 11, the northeast quarter) there are two
isolated elevations known respectively as Upper and Lower
Round Top. The former probably lies in the south half of
section 10 and the latter about a mile south of it. Upper
Round Top has an altitude of 400 feet above the Illinois
River. TItis crowned with the Batesville sandstone, and, at
a lower level, encircled by the Fayetteville shale. From the
southern end of its summit an excellent view may be had of
the region lying to the south-southwest in Washington county,
whizh may be compared with the profile of East, Kessler, and
Rief Mountains given in the Washington county report.t

LIST OF RAILWAY ELEVATIONS IN BENTON AND WASHINGTON
COUNTIES.

St. Louis and San Francisco Railway.}

Location. Feet above tide. Location. Feet above tide.
State line (Missouri-Arkansas) ... 1558 Highest point between state line and
Garfield ...... PR e I51Q Gaclield cunssinsiiaieaainy. 1638
Little Sugar Creek....., .... ... L3601  ROBEIE - vinnvwavis i e i i L1385
) 1346 Bentonville, .... .......0 ......1302
Bpringdale . o couvin s i 1325 Clear Creek v icuvisraiaviiins 1174
Fayetteville. .. ,. .. R 1340 Greenland....visevwnans s sesn 1250
West Forke. vvivoasvsnesivinisi . 1340 Woolsey's. .. .... e e e 1377
Brentwood ... covcivianni. -ee.. 1484 Winslow (Summit).........euee.. 1735
Porter, Sebastian county.......... 1092 '

" ¥The old settlement, now a suburb of Siloam City.
TAnnnal Report of the Geological Survey of Arkansas for 1888, Vol. IV, p. 14.
1The elevations on the 5t. Louis and San Francisco Railway are the spirit level
elevaiions checked on the bench-mark of the Coast Survey at Van Buren, Arkansas.
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Rarlway survey in the westeri part of Benton county.™

Feet above tide. Location. Feet above tide.

Locatior- ‘
Sulphur Springs....eev.eciene gos Divide between the Elk River sys-
Spavinaw Creek. ovevnericnnnnns 1012 tem and the Spavinaw........ e 1242
TIECAIIT . s as v rvans rmms sanscnns 1220 Divide between Spavinaw and Flint
Springtown . .....oanias creeneas .1210 Creeks ..... T 1395
Osage Creek, south of Springtown. gg9o Robinson ..,..... . 1016

"—E};;ilway levels in the western part of the county are furnished by Mr. 8. R.
Patterson, Chief Engineer of the Kansas City, Fort Smith and Southern Railway.
They are on the line of a prospective railway ; it is probable that the city directrix
of St. Louis is the bench-mark to which these elevations are referred. In this case
‘each of the elevations given should be decreased by 1 3.6 feet,



CHAPTER 11I.

HyDROGRAPHY.

DRAINAGE.

Benton county is drained primarily by two river systems,
White River draining the portion east of the St. Louis and San
Francisco Railway, and Arkansas River the remainder. While
the former river flows for many miles through the county, the
drainage of the latter is affected through numerous tributaries,
viz.. Illinois River, including Flint Creek, Spavinaw or Wal-
nut Creek, a tributary of Neosho or Grand River, and Honey,
Butler, and South or Little Sugar Creeks, flowing into Elk
River, which in turn is a tributary of Neosho River, with which
it unites in the northeast corner of Indian Territory.

lilinots River drainage*—The lllinois River enters Benton
county in 17 N., 32 W., section 14. After flowing north for
two miles it makes an abrupt turn to the west; keeping a gen-
eral almost due west course for five miles it turns to the south-
west and flows diagonally across 17 N., 33 W., leaving the
county in the southwest corner of the township, which is also
the corner of the county.

Tributaries of Illinois River.—The most important tributary
of the Illinois River in Benton county is Osage Creek, which
unites with it in 17 N., 32 W, section 4, the southwest quarter.
This stream has its origin in the confluence of Big and Little
Osage Creeks, which drain the area south and southwest of
Bentonville. It is also materially increased by the waters of
Wild Cat and Brush Creeks from the northern part of Wash-

ington county. Little Osage Creek has its origin in Mitchell's
Branch, which flows from the Osage Prairie region scuthwest

¥For an account of the Illinois River before it enters Benton county the reader is

referred to the Report on Washington County, Annual Report of the Geological Sur-
wey of Arkansas for 1888, Vol. IV, p. 18.
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of Bentonville. Ithasa general south course to i‘ts conﬂuemj‘e
with Big Osage Creek. Big Osage Creek has its source in
Osage Spring, four miles south of Bentonville, .and h.as a gen-
eral course west of south to the point of union with Little

" Osage Creek. Its principal tributary is Spring Creek. Osage

Creek, from the confluence of Big and Little Osage, flows
south of west to its junction with the Illinois River.

Chamber’s Spring Branch, which empties into the Illinois.
River in 17 N., 32 W, section 7, is interesting on account of
the exposures of Eureka shale near its mouth.

Flint Creek, named from the masses of flint (chert) debris
along its course, rises northeast of Springtown, and has a gen-
eral west-southwest course to near the Indian Territory line,
where it is joined by Little Flint Creek, which drains the
region south of Bloomfield.

Grand or Neosho drainage—Spavinaw or Walnut Creek
heads southwest of Dickson in 20 N,, 32 W, and flows in a
south of west course into Indian Territory. In places the
creek is bordered by high bluffs of the Boone chert, one of
the most prominent being the “ Big Bluff of the Spavinaw,” on
the north side of the creek near the state line, where nearly
200 feet of interstratified limestone and chert are exposed.
Lower bluffs are of common occurrence. The stream fre-
quently “sinks” in the chert gravel for a distance, reappear-
ing as a large creek with water of crystal clearness.

Of the tributaries of Spavinaw Creek mention may be made
of Little Spavinaw, Dry Fork, and Coon Hollow Creeks. The
region about Maysville on the state line is also drained by a
creek uniting with Spavinaw Creek in Indian Territory.

Honey Creek, which rises southeast of Beaty post-office,
drains the extreme northwestern corner of the county. Its
general course is northwest,

Butler Creek rises southeast of Sulphur Springs in 21 N, 33
W. From its headwaters to its union with Seiler’s Branch in
‘the.north half of section 25 it flows north, but from this point
its course is northwest into Missouri, where 1t again bears to
the north for three miles or more before emptying into Elk River.
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The valley of Butler Creek is deep and well marked, as the stream
hascut not only through the Boone chert of the Benton plateau,
but down through the Eureka shale to the underlying Si-
lurian magnesian limestones and quartzose sandstones. Expo-
sures of the latter occur on the right bank of the creek along
the line of the Kansas City, Fort Scott and Southern Railway.
The depth of the valley and the outcrop of several kinds of
rock has, of course, a marked effect upon the topography of this
region. The tributaries of Butler’s Creek are Seiler's Branch,
Horse Creek, and West Foik,

South Sugar or Little Sugar Creek, also a tributary of Elk
River, drains a large area west, northwest, north, and northeast
of Bentonville. Its headwaters are in the region enclosed by
Blansett, Rich, Humphrey, and Ratcliff Mountains in the north-
west part of 20 N., 28 W. It has a general west course for 15
miles and thence its flow is north-northwest to the Missouri
border. Its narrow valley is bounded at frequent intervals by
precipitous limestone bluffs, Its tributaries are Dunlop’s
Branch, Jackson’s Creek, Otter Creek, and Cash Hollow.

The headwaters of Big Sugar Creek are the numercus
small branches flowing from the western half of 21 N., 28
W. The water-shed between them and the White River
system is approximately indicated by the line of the railway.
From the region about Garfield their general course is north-
west; from the region west and north of the Devil’s Eyebrow
more to the west,

White River drainage—The course of White River in Ben-
ton county is very tortuous. It flows through a narrow, wind-
ing valley bordered by precipitous slopes. In most instances
an abrupt, occasionally overhanging, bluff occurs on the out-
side of the curves, and a narrow strip of alluvium bordered by
a less precipitous slope on the inside of the curve. The gen-
eral course of the river through the county is north of north-
east; for the first ten miles the general course is north, then
east for eight miles and north for over five miles to where it
finally leaves the county. Although the distance in a straight
line between the points where the river first enters and finally
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the county is about seventeen miles, the distance foilovstr-
!eave; siver would be four or five times that far, so winding is
'tng tT}t:e river first enters the county in 18 N., 29 W,, section
# n thé south side, and winds across sections 24 and 13,
::;:ﬁowing across the corner of Washington county re—tlanters.
Benton county in 18 N., 28 W, section 7. On the cast side of
section 24 White River approaches so close to War Eagle
Creek that a person standing on the divide sces bot.h streams
within a few hundred yards of him, yet it is four miles to the
confluence of the two streams by White River and nearly half
that far by War Eagle Creek. One of the sharpest Ioo.ps on
the river is that at the mouth of Silver Spring Crecek in the
southeast part of 19 N., 29 W, where, after a sweep of nearly
three miles, the stream returns within 200 yards of itself. On
the north side of this graceful bend is a bold precipice of
Boone chert, known as Devil's Head Bluff, from the top of
v}hich one looks down into the low area inside of the curve as
into a pit surrounded on all sides by rugged hills, A Somc_.
what similar but shorter curve occurs in the southwest part of
20N, 27 W. As may be seen by the map there are othf:r
.longer and more complex curves, such as those along township
line 19 N., between Prairie and Big Clifty Creeks. . .
Tributaries—The principal tributaries of White River in
Benton county are War Eagle and Little Clifty Creeks on the
east side; Silver Springs, Prairie, Ventry, Ford, Indian, and
Spider Creeks on the west side. Other smaller tributaries are
Rocky Branch, Esculapia Hollow, Pulham Branch, and Fish
“Trap Hollow.
The course of War Eagle Creek is almost wholly in Wash-
ington and Madison counties. It makes a long sharp loop to
the north in the southeast part of Benton county. Ithasa
- course of seven or eight miles in the county, but leaves it less
than two miles from the point where it entered. It joins White
?i'he part of the War Eagle Creek valley that lies in Benton
county is comparatively narrow and bordered by steep rocky
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slopes. The most prominent bluff is the one just north of War
Eagle Mills.

SPRINGS.

The springs of Benton county are noted for their size and
purity. With the exception of those at Sulphur Springs, they
flow from the Boone chert, in almost every instance. About
some of the finest springs, towns have been built, and attempts
have been made to build them about others. The reputation
of Eureka Springs, in Carroll county, as a health resort, has
undoubtedly encouraged the building of these towns for simi-
lar purposes.

Stloam Springs.—In Siloam City, better known as Siloam
Springs, and its vicinity there are the following springs :

I.  Three quarters of a mile northeast of Hico, a suburb, in
18 N., 33 W,, near the centre of section 32, is a large spring,
known as Box Spring, which is the source of Sager’s Creek.

II. At Hico, on the left bank of Sager’s Creek, and near
the township line, several springs known as the “ Seven Sisters,”s
have been walled in.

III. At Siloam City, in 17 N., 23 W., section 6, the south-
west quarter of the northeast quarter, two small but excellent
springs, known as the Twin Springs, issue from the limestone
on the left bank of the creek.

IV. Farther down the stream, in the northeast quarter of
the northwest quarter of the same section, is the *“Old May-
field Spring,” now known as the “ Siloam Springs,” the most
noted of the springs in this locality, This spring is also on the
left bank of Sager’s Creek, where it flows from a small cave in
the chert and limestone. The mouth of the cave has been
neatly walled up, so that the water may be delivered through
three conduits, The following is an analysis of the water of
this spring, made by the Geological Survey of Arkansas, Dr.
A. E. Menke, analyst:
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Analysis of the water of Stloam Spring.

Grains Per cent.

Constituents. per U. S, of total

gallon. solids.
Silica (S102). cvve vrrecineiiairi i i Br 9.99
Chloride of soda (NaCl) ..........cuuae. cereaes 08 8.38
Carbonate of lime (CaCOs).....ovvvuvvvininnnnn 5.1%7 63.75
Carbonate of iron (FeCOs) ..... ...ovioenn. ... .02 24
Sulphate of soda (NagS8Oy) .......... R 1.43 17.64
Total. ....... e SaEsettaeibaae 8.11 100.00

Found.

Silica (Si02). veuevvveraerssarasssnnnnacnnns o W81 9.97
Sodium (Na}....... e P 8.99
Lime (Ca0)..0vuernnnranni e i i 2.90 35.71
Tron (Fe) . ...t S5 e s men s P .01 12
Sulphuric acid (8O4)........... e L .97 11.094
Carbonicacld (CO8)vuiasivviiiganitaiiivaids 2.20 28.20
Chlorine (Cl) couaansiiiiaaini. GRS 41 5.07
Total isic s Sas vaidindRuiaine vers BiI2 100.00

Water collected by A, E. Menke.

Temperature of air, 41° F.; of water, 60.8° F.

Total solid material in solution, 7.41 grains per U. S. gallon.

It is estimated that fully one half of the town of Siloam

Springs derives its water supply from this and the Twin

springs.

V. Farther down the creek and in its bed is a chalybeate

spring, from which there is a good flow.

- VI. There issues from the left bank of the creek another

spring, known as the Spout spring, the water of which is said

f-bbe more readily affected by rainfall than those mentioned

above.

The big spring at Springtown.—The big spring at Springtown

is the exit of an underground creek, flowing with a strong cur-

- rent from beneath a bed of limestone. The limestone is ex-

sed for a considerable distance below the spring and in

ces is several feet thick. Just above the outflow is a sink-

ole in which the stream is visible. The location of the spring

18 N,, 32 W, section s, the southwest corner. This spring
!

2B
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is one of the principal sources of Flint Creek, and gave the
name to the village of Springtown.

Springs at Cherokee City.—There are several springs at
Cherokee City, all flowing from the chert and limestone. From
one of the best, on the south side of the town, pure water is
forced by a hydraulic ram into the business portion of the
village.

Eldorado Springs—Pactolus post-office.—Some years ago
the water at Pactolus acquired quite a reputation for its me-
dicinal properties, and an attempt was made to build up a
town. This failed, and now the spring is surrounded by only
a few dilapidated buildings. Its location is in 20 N, 33 W,
section 31, the southeast quarter,

Schooler's spring.—In 20 N., 34 W, section 24, the north-
west quarter, is a remarkable spring. Ifs waters gush up with
such violence that the surface of the pool is in several places
elevated, as if in a state of ebullition. An examination of the
region about this spring shows that it is near a fault, the Boone
chert abutting in the immediate neighborhood against a sand-
stone escarpment. While large springs along the line of a fault
are not infrequent, this is the only well marked instance in
Benton county, a region noted for the abundance of its springs.

Springs at the town of Sulphur Springs.—-There is a thriving
town about the springs on Butler Creek, in 21 N,, 33 W, sec-
The
several springs have been neatly boxed in and are surrounded

tion 23, the southeast quarter of the southeast quarter.

by ample grounds. The waters contain sulphuretted hydrogen
in varying proportions, and have their origin in the magnesian
limestones of Silurian age which underlie the valley at this
point, The water is much used for drinking purposes and for
bathing. The popularity of these springs as a health resort is
shown by the constantly increasing number of visitors,

The following is an analysis of the water from one of these
springs, made by the Geological Survey, Dr. A. E. Menke,

analyst:

&
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Analysis of the water of Sulphur Spring.
Hypothetical combination.

Grains Per cent.
Constituents. per U. 5. of toral
gallon. solids.

Silica (Si02) . vreeecvnarrnenn e eaees e .. 72 3.17
Chloride of soda (NaCl) ............ R 9.34 41.13
Carbonate of magnesia (MgCOs)............ 4.48 19.73
Carbonate of lime (CaCOg)................. 6.51 28.66
Carbonate of iron (FeCOg)................. 12 .53
Sulphate of soda (NasSO4). ..... e BRI 1.33 5.86
Alumina (AlOs) ...o.vaenina R .21 .92

Tetalyen waiivrmnwssarnngs deet 227I 100.00

Found

Silica (5102).vue v iree i i i e s g2 3.17
Bodinm (Na) ol eiiiiee vridiiatiorine,ian 4.10 18.05
Magnesium (Mg).......... S Tl AR 1.28 5.64
Lime (CaO)...... .. SRS PSR 3.64 10.03
A T .06 .27
Aromning (AleOs) <o e vivrowimn wnivviman v v .22 .97
Sriphric acid (SO0, e cvw crmmvamswmmsss .90 3.96
Carbonic acid (SOs)....ovvieniiii oo oo 6.13 26.99
Chlorine (Cl).......ovvtviiinn iviiniinnn, 5.66 24.92

2 L] O g R 22.71 100.90

Bample collected by A. E. Menke, November 16, 1891.

Temperature of air, 28.4° F.; temperature of water, 61.7° F.

Sulphuretted hydrogen gas in solution, 0.0002 grains per United States gallon.

Chalybeate spring.—On the West Fork of Butler Creek, just
below the new stone dam in 21 N., 33 W., probably near the

‘walled in. It first appeared on the bank of the creek, but in
blasting the Silurian limestone it ceased to flow, and finally
‘broke out at a lower level in the bed of the creek.

Anderson's spring.—In 19 N., 31 W, near the line between
ections 20 and 29, just off the Bentonville-Siloam Springs
d, is a magnificent spring, from which flows a stream ten to
lve feet wide and four to six inches deep, forming one of
sources of Little Osage Creek. It flows from the Boone

1ert.
- Bluff spring.—In 19 N., 31 W., section 34, the northeast
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quarter, a stream of water issues from the bluff bordering
Osage Creek. It flows from beneath a limestone stratum over
chert, forming a miniature cascade ten feet high.

Osage spring.—The Osage spring is in 19 N,, 30 W., section
16, the southeast quarter of the southwest quarter. It is
usually regarded as the source of Big Osage Creek. Several
underground streams, evidently from the same source, burst
forth from a flinty bank, forming a stream of clear, cold water
four feet wide and six inches deep, with a very rapid current,

Cave spring in 18 N., 31 W., section 1.—Near the center of
this section a large volume of water issues from two cavernous
openings beneath a limestone bluff 40 feet in height, It was
once used to run a mill. '

Spring near the Missouri line—In the valley of Little Sugar
Creek, a quarter of a mile south of the Missouri line on the
Pinville—Bentonville road, a fine spring flows from beneath a
limestone bluff, near the level of the Eureka shale.

Cave spring in 20 N., 30 W., section 1.—A large spring issu-
ing from a cavern and known as Cave spring, is reported in
20 N., 30 W, section I, near the center of the north half, about
four and a half miles from Bentonville.

Bentonville springs.—Of the springs at Bentonville mention
may be made of the following : Crystal spring in the northern
part of the town (20 N., 30 W, section 29, the southwest quarter
of the northwest quarter); the springs in the park, less than
half a mile from the public square in a direction a little east of
north; and a spring at the mill a few blocks east of the square.

Morvison’s spring.—In the valley of Otter Creek a large
spring flows from beneath a limestone ledge in the chert form-
ation. It is about a quarter of a mile north of Pea Ridge post-
office in 21 N., 30 W, section 35, the southeast quarter.

Diamond spring—The town of Rogers receives its water
supply from Diamond spring, situated in 19 N., 29 W, section
7. The clear, sparkling water issues from the Boone chert in
a little valley less than one mile from the town. The water
is forced by a steam pump into the stand-pipe in the town.

HYDROGRAPHY, 21

Several fish-ponds have been constructed along the stream be-
low the spring.

The following analysis of the water has been made by the
Geological Survey of Arkansas, Dr. Albert E. Menke, analyst :
Analysis of the water of Diamond spring, neav Rogers.
Hypothetical combination.

Grains Per cent.
Constituents. per U. 8. of total
gallon. solids.
Silica (510} ciwessivissivsiviorsianaanas .520 3.80
Chloride of soda (NaCl)......... R 010 o7
Carbonate of lime (CaCOs3)...... e sesasee. 13120 95.06
Carbonate of iron (FeCOa)..ovvrvearannans 020 5
Sulphate of magnesia (MgSOy)......... wren .003 02
Total s i T AR U 1 1+ 100.00
Found
Silica (Si0z).v.vvvvnn .. R R .520 3.80
Sodium (Na) cueviineeivnrnarrossassacnns 005 .04
Magnesium (Mg). .....oavnnnnnns R 006 04
Calcium (Ca) vavesrvnnnvnanenss veersaasss 5250 38.38
Tron {F&) cunmeerasnmspnsmmmnss 010 Kelrd
Sulphuric acid (504)...... sraresseanireans .002 02
Carbonic acid (COs).......... R e L 7.880 57.61
Chlorine (Cl) ..........unn RS TEEE 006 .04
Total..ouuunns R - 13.679 100.00

‘Water collected by assistant T. C. Hopkins.

Temperature of air, 29.3° F.; of water, 57.2° F.

Electric springs.—The most noted medicinal springs in the
eastern part of Benton county are those in 19 N., 29 W,, sec-
tion 8, a little northeast of Rogers. Here there are a dozen
springs within a single quarter section, of which the Electric
springs are the most noted. This name is given to three small
springs, or perhaps one with three openings. The following is
an analysis of the water, made by Messrs. Potter and Riggs of
St. Louis, Missouri, in 1881, a copy of which has been kindly
furnished by Professor W. B. Potter, of Washington University,
St. Louis::
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Analysis of the water of Electric springs, near Rogers.

Grains
Constituents. per U. S.

gallon.
Bilica (S108) wovssurisnir ey rae T R e ol 552
Iron and aluominum (Fe, Al}, .00 v i o irnenss .025
Chloride of soda (NaCl),........... R R 174
Chloride of potash (KCl).cviiuwiveansminvassavinvives 008
Sulphate of potash (Ka8O04)... ..ovvuviniinnnnnnn.. S -397
Sulphate of lime (CaSOy)..... R —— L T e .328
Bi-carbonate of lime (CaCOj, COy). ...... s BEAESEN v 20.488
Bi-carbonate of magnesia (MgCOg CO2).. vvvvrrrvernnnns 488
Total ........... ¥ e e T T 22.460

Temperature of the air, go® F.; of the water, 55° F.

“The water belongs to the calcic or lime class of waters
with small quantities of the alkalies. There is no free gas in
the water and the mineral matter is not sufficient to give a
taste to it. In general character it is not unlike the Bethesda
water of Waukesha, Missouri, and the Yellow Springs water
of Ohio.” (Potter and Riggs.)

These springs are a little over 200 feet lower than Rogers,
and about a mile and a quarter from the town, There are now
(1891) three hotels at the springs and another on the hill near
by. A line for a street railway has been surveyed from the
town to the springs, and it is hoped that the road will soon be
in operation.

Of the other springs in this vicinity mention may be made
of ““mossy spring ” and “ bath rock spring,” the latter so named
from a natural cavity in the rock shaped much like a bath tub.
There are also two springs which are slightly chalybeate. The
remainder are clear, odorless, and tasteless. All of these springs
flow from the Boone chert and its accompanying limestone.

Esculapia springs.—In 1g N., 20 W., section 16, the south-
east quarter, are two small springs noted for their medicinal
properties. They are known as Esculapia springs, and flow
from the chert formation at the bottom of a small ravine about
200 yards north of the wagon road from Rogers to Van
Winkle's mill./ A few years ago several houses were built near
the springs, which for a time, were the resort of a number of
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invalids, but the property was in litigation, and the houses have
;ngen abandoned. The springs are now rarely visited. The

following is an analysis of the water from the larger spring
made by the Geological Survey, Dr. Albert E. Menke, analyst:

Analysis of the water of Esculapia springs.
Hypothetical combination.

Grains Per cent.
Constituents. per U. S of total
gallon. solids.
Chlaride of soda (NaCl)............. ey B4 6.80
Chloride of potash (KCl} ......ocoieinnnnn 23 1.86
Carbonate of soda (NasCOg)....... SR 6.29 50.93
Carbonate of lime (CaCOg)........... T .1 28..6
Sulphate of magnesia (MgS04) vvvvvvvvnnns 08 b5
Sulphate of iron (FeSO4)..o.ovviviiinns, L42 I1.50
Tetal soeiuas Y e i S 12.35 100.00
Found
Silica (Si02). vececrncarnnnrinssirsianns 75 5.72
Sodium (Na) ...... PSR e e aivaee 3000 23.34
Potassium (K)........ S R AR s W11 k.71
Magnesium (Mg) .....coviviinannaas e .0t .08
Calcium (Ca)...coenvvnannnn e 1.40 10.68
TN (Fe) cucvncrersnnosnnrersnesanaaes .. .40 3.05
Sulphuric acid (SOg)........... P ] 8.32
Carbonic acid {CO8) . uvuennrcenereennnss 5.66 43.17
Chlorine (Cl)..ovieiiiianninne comensnnns .63 4.80
Total.eeuvunnn, P 512 8 | 100.00

Water collected by assistant T. C. Hopkins.
Temperature of air, 27.04° F.; of water, 52.7° F.
Total solid matter in solution, 15.00 grains per U. S. gallon.

The Silver spring.—Silver spring, near the center of section
28 (19 N., 29 W.), is one of the largest and most beautiful
. springs in the county. It emerges from the base of a small
bluﬁ' of the Boone chert in a crystal stream two or three feet
deep and from six to ten feet across. The water is used to
run a flouring mill, a distillery, and a sawmill situated a short
distance below the spring.

Frisco'spring.—Frisco spring is in 19 N., 29 W., section 33,

the southwest quarter. It has considerable reputation locally
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for its healing properties. It issues from the head of a ravine
65 feet below the top of the hill and 340 feet above White
River. The analysis of the water of the spring, given below,
is by the Geological Survey of Arkansas, Dr. Albert E. Menke,
analyst: :

Analysis of the water from Frisco spring.
Hypothetical combination.

Grains per  Per cent.

Constituents. U. s. of total

gallon. solids,
SIHEE - (BIO0). v mimms somweviemeaninis o siss 41 3.49
Chloride of soda (NaCl)....ovvuvnnennnnen .86 7.52
Chloride of potash (KCI) ...... R o 14 1.22
Carbonate of lime (CaCOg) ..vuuuvvivrnnnn. 8.77 76.66
Carbonate of iron (FeCOg)...0vuvnvrcnnnn 84 7.34
Sulphate of magnesi‘a (Mg804) vevvnrnnnnns 42 3.67
Total ivee viie iiiiiaei i 11.44 100.00

Tound

Silica (5i09) ...... Vi A e s T 41 3.58
Sodium (Na)........... Ceeeiesmsesaneaas .34 2,29
Potassium (K)........... Cerraeaeeaaes . .07 .61
Magnesium (Mg) .o.ocviinnrieiinnsnnnns .08 o
Calcium (Ca)...........c..0s sesravesnans 3.5 30.65
Iron (Fe) cusvinmasiaiyvig T 41 3.58
Sulphuric acid (SO4).svesvensnrnnnn s .34 2.97
Carbonic acid (CO3) ..ovvvenvnnnnss Ceevas 5.70 49.78
Chlotine {Cl).vmwie onvvssvessvin e .59 5.15
Totalcurnrmismnaueaeiva e 11.45 100.00

Water collected by assistant T. C. Hopkins, March 18, 1892,
Temperature of air, 38.3° F.; of water, 53.6°F.

Cross Hollow spring.—There is a large spring at Cross Hol-
low, section 31 (19 N., 29 W.), the northwest quarter, flowing
from the base of a limestone bluff belonging to the Boone
chert formation. Its basin is five or six feet across and eighteen
inches deep. The stream flowing from the spring is probably
five feet wide and six inches deep.

WELLS.

From the foregoing it will be seen that Benton county is
well watered. The numerous springs afford, as a rule, most
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excellent water for drinking and household purposes, while
-that obtained from wells is as good as is usually secured
{fom such sources. In some instances the use of well water
has been the cause of ill health, In most cases j:he mischief
could probably have been avoided by the exercise of proper
jprecaution. The site of a well should be carefully selected, and
every effort made to reduce to a minimum contamination by
surface drainage. Shallow wells should be avoided. Occasion-
ally families are found using water from wells so shallow as to
be little better than wet weather holes. This is dangerous. A
well that fills up with every rain is certainly liable to contami-
nation. The various strata through which water percolates act
as filters, and it is reasonable to believe that, other things being
equal, the water which has been the least filtered will contain
Again, the location of wells in towns is
The liability to contamina-

the most impurities.
 a matter of serious importance.
tion of the water supply in a town, it must be borne in mind,
'i;r much greater than in the country, for sooner or later the soil
For this
reason there is much greater safety in a system of waterworks,
supplied from a proper source, than in using well water. There

becomes saturated with impurities of various kinds.

“are now many wells in Bentonville which are not in a good
sanitary condition. That sickness from this cause has not been
“more widespread is due to the general healthfulness of the
country rather than to the care of the well owners. Itshould be
temembered though, that as the town grows older the chances
for corruption increase. Itis especially advised that all sources
of impurity, such as privies, barns, cowpens, and other neces-
ary outbuildings, as well as stableyards, be as far removed as
ible from the well.
f this precaution will suffice.
ot be unmindful of the fact that even rain-water may become
menace to health if the cistern be allowed to become filthy.
In a few localities it is difficult to obtain water even in wells
y or sixty feet deep. Such is the case, for instance, along
he road traversing the northern tier of sections in 19 N., 33 W,

But in many instances it is doubtful
Those who use cisterns must



CHAPTER 1IV.

THE Rocks orF Benton County.

The rocks of Benton county are included in three systems,
viz.: the Silurian, the Devonian (?), and the Carboniferous,
They are all of sedimentary origin, and are made up of cherts,
Of the limestones there
are two general classes: those containing magnesia, known as
magnesian limestones, dolomites, or dolomitic limestones; and
The

limestones, sandstones, and shales.

those composed almost entirely of carbonate of lime.

chert (flint) occurs as nodules or interstratified bands in some

of the limestones.

The sandstones also vary somewhat lithologically ; one kind,
known as saccharoidal sandstone, is so pure, clear, and white
that a fresh sample of it resembles loaf sugar; under weather-
ing influences it becomes loose in texture, and resembles gran-
ulated sugar. Ordinarily the sandstones are cemented with a
ferruginous cement, and are therefore of a reddish or yellowish
brown color. Weathering sometimes brings out on some of the
sandstones remarkable concentric iron-stained bands.

The shales of the various ages are usually dark or black,
with now and then brownish stains produced by the presence
of iron.

The various sediments contain in themselves evidence of the
conditions under which they were deposited. The limestones
must have been formed in a clear sea, free from mud, and in
which there was a profusion of animal life, especially of the
lime-secreting forms; while sandstones are shore deposits and
shales are mud deposits.

The various horizons represented in Benton county are given
in the following table in their natural order.
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The formations of Benton county.

Thickness
Formation. in feet.
VII. Batesviile sandstone ... .. 200
: VI. Fayettevilleshale,,...... 25
ferous ,.... ¥ .
Eower Carbonttero V. Wyman sandstone....... 10
U IV PBoonechert coiw ssvisiws 250
pian (N..eriennas vs. III. Eureka shale ........... 50
D:evc: @ s II. Saccharoidal sandstone .. 70
SHUrian . coovex oo { 1. Magnesian limestone ,... 230

SILURIAN ROCKS.

The rocks of Silurian age exposed in Benton county have not
_ peen correlated with formations outside of the state, nor has
enough detailed work been done on them to justify even a
provisional classification ; they are therefore distinguished by
their lithologic characters.
stones, and chert.

Magnesian limestones.—In Benton county the bulk of the
Silurian rocks below the saccharoidal sandstone is composed

They consist of limestones, sand-

of limestones containing variable quantities of magnesia. Some
;&_;-rc true dolomites*® while others contain an excess of lime and
many of them are highly siliceous. The siliceous magnesian
" limestones often have a dark leaden gray color, while the purer
ones are gray and buff colored. Both kinds occur in regular,
'.;jﬁnore or less evenly bedded layers from two inches to two feet
or more in thickness. They are very durable, outcropping in
ominent angular ledges. Sometimes layers offering greater
resistance to the erosive agents than those above and below,
'.’.Project in continuous ledges that may be followed with the eye
for several miles along some of the thinly wooded hillsides,
“The purer of the magnesian limestones have comparatively
smooth, even surfaces on their weathered exposures. At other
places the silica tends to segregate; and as the more siliceous
parts of the bed are more durable than the other parts the rock
‘weathers with an uneven, pitted surface.

The upper limit of the magnesian limestones in the White
River valley is 19 N., 29 W., section 12, possibly extending
nto 19 N., 28 W, section 7. South of this no Silurian lime-

*Pure dolomite consists of 54.35 per cent. carbonate of lime and 45.65 per cent.
carbonate of magnesia.
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stones were observed, but to the north nearly all of the Silurian
area shown on the map is of the magnesian limestones.

Exposures.—Fine exposures of the magnesian limestones
occur at the following localities: On Indian and Spider Creeks ;
in 20 N., 28 W, on the Rogers-Eureka Springs road in the
southwest part of the township; on both sides of the Rogers-
Eureka Springs road in the southeast part of the township ; on
Ford and Cedar Creeks; in Fish Trap Hollow; in 19 N, 28
W, in the northwest part of the township, on the road to Van
Winkle's mill, through sections § and 8; in the northeast part
of the same township in the valleys of Rocky Branch and
Little Clifty Creek; in 21 N., 33 W., along Butler Creek and
its tributaries,

Details—The entire thickness of the Silurian rocks at the
mouth of Indian and Spider Creeks is a little over 300 feet, of
which over 250 feet are magnesian limestone. Their thickness
as exposed in the bluff below Jennings’ Ford, in the southeast
corner of 20 N., 28 W, is at least 150 feet, of which 100 feet or
more are of the magnesian limestone division.

At Caverna, McDonald county, Missouri, a short distance
north of the state line, in 21 N.,, 31 W, section 34, near the
center of the section, the valley of Little Sugar Creek has
been eroded to a sufficient depth to expose the Silurian rocks.
Just below the mill-dam and immediately beneath the Eureka
shale magnesian limestone outcrops.

In 21 N., 33 W., Butler Creek has cut its valley through the
Boone chert and the Eureka shale into the underlying Silurian
rocks. Under a trestle just north of the depot at Sulphur
Springs two feet of compact magnesian limestone are exposed.
There is another and thicker exposure a little further north at
the northern end of a second trestle. Nearly a mile from the
depot, down Butler Creek, six feet of the same kind of rock are
exposed on the right side of the valley, near the railway
track. It is interstratified with a layer of chert (flint) nodules,
and is overlain by a thick bed of limestone.
is a slight syncline, and a little further down the valley an anti-
cline; at the exposure at the anticline, which is about a quar-

At this exposure
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a mile south of the state line, there is a bed of quartzose
ix feet thick. Above the sandstone are arenaceous
some of which have weathered brown, but on a
The quartzose

ter of
sandstone s
" limestones,
fresh surface they are of a light cream color.
'.I\a;'e."s occur again on the edge of the west fork of Butler

Creek, at the Baptist Church, near the center of‘ section 15,
where they are 75 feet below the level of the railway at the
‘Sulphur Springs depot.

~ Magnesian limestones are well shown in the valley of the
west fork of Butler Creek ; they have also been quarried by
‘the stone dam at the base of Round Top, near the line between
sections 21 and 22. South of Sulphur Springs they also ap-
pear beneath the Eureka shale along Horse Creek.
. Silurian chert.—The chert in the Silurian rocks differs in
appearance from the Boone chert of the Carboniferous so
much that where any quantity of either exists there is no dif-
'.ﬁ-{:ul'ty in deciding to which class it belongs: but, in places, the
weathered fragments on the slopes, stained with the surface
waters, so closely resemble each other that it is frequently im-
ﬁoésible to decide from single fragments whether they are
" from the Boone chert, or from some of the Silurian chert beds.
The chert of the Silurian rocks is usually harder and more
compact than that of the Boone chert formation. It also varies
in color, dark gray predominating, with concentric bands of a
j!_aisgh-ter shade in the nodules. In many places it approaches
agate in texture, being then properly an agatized chert. It
can be drilled or dressed only with great difficulty. Many
pieces are so beautifully banded, and have such fine texture,
iat if properly stained and polished they would make attractive
‘ornaments.
- It occurs mostly as irregular concretionary nodules and
sses in the dolomites and siliceous limestones, the nodules
ing from a few inches to a foot or more in diameter. In
me places the chert occurs as irregular layers interstratified
th the siliceous limestones. As a rule the more chert in the
mestone at any place, the more silica is diffused through it,
while the comparatively pure magnesian limestone is almost
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entirely free from the chert concretions. The chert occurs in
varying quantities throughout the entire Silurian area shown
on the accompanying map of Benton county, excepting ip
that part of it south of 19 N., 29 W, section 12, where sac-
charoidal sandstone is the only Silurian rock exposed.

The saccharoidal sandstone.*—The uppermost bed of Si-
lurian age in the White River region is a white, saccharoidal
sandstone, which is commonly massive, but occasionally lami-
nated in its upper part and brecciated at the bottom. It varies
greatly in thickness, in some places being almost, if not en-
tirely, wanting, while in others it is not less than 60 or 70
feet thick, Its greatest thickness is in the southern part of the
area, the bed thinning out irregularly toward the north.

Exposures.—The following is a list of localities in Benton
county where the saccharoidal sandstone occurs: in 19 N,,
27 W, on the east fork of Little Clifty Creek in section 17;
in 20 N., 27 W., section 5; in 18 N, 28 W., sections 7 and 18;
in 19 N., 28 W, in the northeast part, south of White River,
and on the west fork of Little Clifty Creek, in sections 14, 22,
and 23;in 20 N., 28 W., on Cedar and Ford Creeks, in the
bluff down-stream from Jennings’ Ford; in 18 N., 29 W., in sec-
tion 3, on the south side of White River, in sections 12, 13, and
24; in 19 N., 29 W, at the ferry in section 23, at the ford in
section 34; in 20 N., 29 W, section 33, the southeast quarter,
on the east side of the Rogers-Eureka Springs road.

Local details.—In the southern part of 19 N., 28 and 29 W,
and in 18 N., 28 and 29 W., the saccharoidal sandstone is ex-
posed in a series of gentle anticlines along the banks of White
River. In the southernmost one of these anticlines, that in 18
N., 28 W,, sections 7 and 18, and in 18 N., 2g W, sections 12,
13, and 24, is the largest exposure of the sandstone, both in
area and thickness,

*The saccharoidal sandstone here described appears to be one of several very
similar sandstones in the Silurian. The others occur at a greater depth—that is,
below some of the limestones. For example, a saccharoidal sandstone outcrops
on the road down Butler Creek a short distance north of the Arkansas line, but itis
50 or 60 feet below the Eureka shale—F. W. Simonds.
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The finest vertical exposure is in the bluff on the west bank‘ of
hite River, southwest of Mr. Ellis’ farm, 18 N’., 29 W:, section
.whgre the rock is exposed close to the wate.r s e.dge: in 4 mas-
e, perpendicular ledge sixty or seventy feet in thickt‘lt‘ss‘. The
~dstone dips beneath the water level near the half-mile line o
-5afl_d§tost side of section 24, below which it again rises, attain-
;ng.;::maximum thickness in the south part of sec.tion 13. On
'iﬁc east side of the river there is a small sxposu.llre in the north-
west quarter of section 24 (18 N., 29 W.), .and in the southeast
quarter of section 13, in the same township, a l’arger areal C"Xv
L 'ﬁasure which, being on the inside of the curve, is covered with
:"iver drift. At the confluence of White River anfl War Eagle
Creek no saccharoidal sandstone is exposed, as it is b.eneath
he water-level on the east side and concealed by alluvium on
the west. However, a half mile from the river in 18 N, 28 W.,
:ﬁéction 18, the west side, and the southwest quarter of sect‘wn
2, and in 18 N., 29 W., the south part of section 12, there is a
. énge areal exposure, continuous with that in t.he bluff on the
~ south side of section 13. In 18 N., 28 W., section 18, the west
‘ %ﬁfﬂe, south of the wagon road, the outcrop of sandstcfne covErS
an irregular, nearly flat area of several acres which 1s en.tlrely
re in some places, and in others covered with a thin soil.
f[‘he area in 18 N., 29 W, between the middle of the south
ide of section 12 and the ravine in the south half of section 3
not traversed, but the topography indicates an outcrop of
_n_ds‘tone along the base of the river hills between these .two
] oints, though probably more or less concealed by the river
. osit on the one side and the chert debris on the other. On
e south side of the river in section 3 the sandstone outcrops
' a low bluff along the water’s edge, and in places it extends
back from the river 100 yards or more in a low, irregular flat.
Between the south part of section 3 and the east part of
ion 12 (19 N., 29 W.), the saccharoidal sandstone does not
crop at any great height above the river, while in some
s it dips entirely beneath the water-level. A thickness
X to ten feet is exposed immediately above the ford in 19
.y 20 W., section 34, the southwest quarter. At the ferry in
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section 25, the northeast quarter, a half mile south of Key post-
office, a bed from ten to twenty feet thick is exposed.

Down White River from 19 N., 29 W., section 11, the Sily-
rian rocks cover a much larger area than they do up-stream,
but, owing to the thinning of the bed, the saccharoidal sand-
In a few places the marked
local changes in the thickness of this bed suggest an uncon-
formity between it and the underlying rocks, or at least that
the sandstone was deposited on a very uneven surface. Such
a sandstone prominence occurs in 20 N., 29 W., section 35,
the southeast quarter, on the east side of the Rogers-Eureka
Springs road, 300 yards north of the big spring. Other simi-
lar ones occur on the south side of White River in the north-
east part of 19 N,, 28 W,

On Ford and Cedar Creeks in 20 N, 28 W,, the saccharoidal
sandstone forms a layer from two to ten feet thick, but in many
places it is entirely concealed. The thickest exposure at its
northern limit is at the little water-mill in section 14, the south-

stone outcrop is not so marked.

west quarter, where it outcrops as a steep ledge in the bottom
of the valley, forming a waterfall in the creek.

On the west fork of Little Clifty Creek in 19 N., 28 W,,
sections 22, 23, and the south part of 14, it outcrops in the
bottom of the creek. The exposure nearest the head of the
creek is crossed by the wagon road less than half a mile below
Van Winkle's mill. In the east part of section 14 and in sec-
tions 13 and 12 (19 N., 28 W.) it occurs near the tops of the
hills in occasional outcrops from three to ten feet thick. There
are similar exposures on the east prong of Little Clifty Creek,
the upper limit being at the fault in 19 N, 27 W, section 17,
the southeast quarter. It outcrops in a massive ledge in 20 N.,
27 W., section 3.

On Spider and Indian Creeks in 20 and 21 N, 27 and 28
W., an occasional boulder or thin ledge of the saccharoidal
sandstone appears just underneath the black Eureka shale.

THE EUREKA SHALE (DEVONIAN ?).

Position and character.—The Eureka shale is the name given
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he State Geologist to a bed of black shale immediately
ow, or at the base of the Boone chert. As yet some uncer-
nty exists as to whether it belongs to the Devonian or to the
poniferous system.”

Tt is a black, bituminous, arglllaceous and often very pyritif-
us shale varying in thickness from five to fifty feet.
Exposures.—Outcrops of the Eureka shale are common
ng the valley of White River for almost its eatire course
éugh Benton county. The following localities may, how-
be specially mentioned : in 19 N., 27 W, along the road
Big Clifty Creek to Rocky Branch, in section 6; in 20
., 27 W., in section 7, on the road from Garfield to Eureka
rings, and in section 2g; in 18 N., 28 W, along the banks
War Eagle Creek, in sections 3,9, and 10; in 19 N., 28 W.
on 1, and on Little Clifty Creek, below Van Winkle’s mill,
ction 22; in 20 N, 28 W, near the head of Ford Creek,
ections 14 and 23, at the head of Fish Trap Hollow, near
post-office, in section 25, on the road from Jennings’
rd to Poor Mountain, in section 26, and on the Rogers-
ka Springs road, in section 28; in 18 N., 29 W,, in the
thern part of section 3, and in sections 13 and 24; in Ig
29 W, rear the center of section 13, in sections 33 and
and on the Rogers-Van Winkle mill road in section 24,
Key post-office; in 20 N., 31 W, the northwest corner,
» valley of Little Sugar Creek; in 21 N., 31 W., along the
y of Little Sugar Creek; in 17 N., 32 W, near the mouth
sage Creek, in section 4, on Chambers’ Spring Branch,
on 7; in 21 N,, 32 W, at Seiler’s Spring in section 30,
rtheast quarter; in 17 N., 33 W., the southwest part,
he Illinois River; in 19 N., 33 W,, in the valley of the
in 21 N,
«» along Butler Creek and its tributaries; near the state

Fork of Spavinaw Creek, northeast of Decatur;

over a hundred feet above the creek.
al details.—One of the thickest outcrops of the Eureka
n 18 N., 29 W., section 13, on the west side of White

t-note in the Annual Report of the Geological Survey of Arkansas for 1888,
p. 26,
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River, south of the Rogers-Pine Creek road. In many places
even where it occurs in a bed many feet in thickness it is not ex-
posed, owing to the fact that it decomposes quite rapidly, and
to its position bencath the durable chert. The decomposed
shale is often carried away by the surface waters, leaving the
beds above it as overhanging cliffs of limestone and chert,
These in time break down, concealing the shale under the talus,
However, where the force of the water is sufficient to carry
away this talus, as on the outside of curves along watercourses,
the shale is exposed at the base of a perpendicular bluff,
Good examples of this are the bluffs in 18 N., 20 W., sections

13 and 24; and 19 N., 29 W,, sections 33 and 34. Larger areal

exposures appear when the formation is at or near the top of
a hill with but little overlying rock to conceal it. The most
notable examples of this kind are in 20 N, 28 W., section 26,
on the wagon road from Jennings’ Ford to Poor Mountain ; in

19 N., 28 W, section 1; and in 19 N., 27 W, section 6, on the

wagon road from Big Clifty Creek to Rocky Branch, where the
road follows the Eureka shale outcrop for more than a mile,

Among the many exposures in the eastern part of the
county mention may be made of the following: in 19 N, 29
W., section 24, it appears on the wagon road from Rogers to
the Van Winkle mill on the north side of the little branch 200
yards south of Key post-office ; also near the center of section
13, west of the wagon road in the ravine leading from Ozark
school-house.

In 20 N., 28 W., it is exposed in section 23, on the hill at
the head of Fish Trap Hollow; in section 28, west of Ford

Creek on the road from Rogers to Eureka Springs; and in sec-

tion 25, on the same road, about three quarters of a mile
northeast of Larue post-office.

Tt also appears in 18 N., 29 W, section 3, the south part, on:
the east side of the ravine; in sections 12 and 13, on the road
from Rogers, to the mouth of War Eagle Creek. It appears.in
18 N., 28 W., sections 3, 9, and 10, along the banks of War

Eagle Creek.

West of the St. Louis and San Francisco Railway in the re-
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Jn drained by the tributaries of the Arkansas River, the Eu-
. shale is exposed in the valley of Little Sugar Creek two
d a Ealf or three miles from Bentonville. The creek at this
i 'f, 20 N., 31 W, section 12, the northeast quarter, is about
o feet pbelow Bentonville. The shale outcrops beneath the
jone chert above the road on the left bank, 25 or 30 feet
ve the waier. The outcrops now continue along the creek
a5 far as Caverna, McDonald county, Missouri.

’The following localities occur along Little Sugar Creek: in
' N., 31 W,, probably in section 33, the shale on the left bank
creek is in contact with the lowest beds of the Boone
-and limestone formation, which here forms a low bluff;
little farther down the stream, in section 26, the south half,
shale appears on the right bank of the stream; at Mr.
arrico’s place, near the center of section 26 (21 N., 31 W),
Eureka shale is cut in a well; it was noticed still farther
n the creek, probably in section 22; on the state line it
pccurs in a well nine feet below the surface ; near the mill at Ca-
rna there is a good exposure, overlying the magnesian lime-
ones. Based upon the elevation observed at Caverna, the
ickness of the shale at the railway cut in section 22 is
50 feet—probably its maximum thickness.

he next streams in Benton county, west of Little Sugar
, which cut through the Boone chert and expose the
erlying rocks are Butler Creek and its tributaries. The
a shale is exposed on the road from Bentonville to Sul-
Springs (zia Dickson post-office) in 21 N., 32 W, section
the northeast quarter, at Mr. Seiler’s spring-house on the
side of thevalley. It outcrops immediately beneath the
and limestone, about 280 feet below Bentonville.

21 N, 33 W, section 24, the southeast quarter of the
hwest quarter, at Mr. Lewis’ place, eighteen feet of shale
tin a well. Just north of Sulphur Springs the shale is
ed on the hillside 40 or 50 feet above the town, its frag-
.~ being scattered down the slope over an interval of
40 feet. From examinations made elsewhere in this
y it appears that this shale has a thickness of from 30
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to 35 feet. Just south of the town there are good exposures,
especially along the old Chalk Valley or Nebo road, which
passes up the right side of the valley of Horse Creek. In
section 26 the magnesian limestones with their concentrically
banded flint nodules appear below the shale, while above it
The thickness of the

It also outcrops in

are the limestones of the Boone chert.
shale bed is here from 30 to 35 feet.
section 23, along the Sulphur Springs-Nebo road, and is re-
ported on the Cary land in section 30.

Below (north of) Sulphur Springs, near the state line, the
shale outcrop is fully 100 feet above the railway track, and
above it is a heavy limestone bluff. Across the valley of But-
ler Creek and almost west of the last named locality, on the
road to Crump post-office, probably in the east half of section
16 and the west half of section 15, the shale ontcrops beneath
a limestone ledge. The summit of Round Top, in section 22,
the northwest quarter, is capped with the lower beds of lime-
stone belonging to the Boone chert formation ; the shale un-
derlies this limestone.

It was expected that the Eureka shale and probably the under-
lying magnesian limestones would appear in the other valleys.
in the northwestern and western part of the county, but from
Butler Creek to the valley of the Illinois River in the south-
western part of the county no outcrops have been found, ex-
cepting those on Spavinaw Creek and on the Dry Fork of the
same. It has been reported as underlying the limestone bluff
just above the ford of the ““line road” in 19 N., 34 W, section
10, but an examination of the base of that cliff failed to show
it. It may possibly be exposed at this point, however, at
times of very low water. Farther up-stream in section I, the
northwest quarter, it does appear.
rises in a gentle undulation and overhangs the exposed shale,
which has yielded more rapidly to eroding agencies. It occurs
along the banks of the creek for half a mile.

The overlying limestone

Northeast of Decatur, in the valley of the Dry Fork of

Spavinaw, half a mile above the crossing of the road to Nebo,
the black shale again appears beneath the limestone bluff.
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These are the only exposures noted in the region between But-
jer Creek and the Illinois River. In themselves they are in-
significant, yet they serve to indicate the base of that very
widespread and important formation, the Boone chert. Possi-
bly there are other outcrops, but if they exist at all they must
pe small.

In 17 N., 32 W, section 4, the northwest portion, near the
mouth of Osage Creek, large fragments of the black shale
were found in the bed of the stream. A short distance up-
stream the Eureka shale is exposed in the creek bank. The
jointing at this locality is distinctly shown and the dip of the
rocks seems to be southeast. Farther up the creek, in 18 N., 32
W.,section 33, the west half, at the ford of the Springtown-Rob-
inson road, the shale occurs in the right bank, and along the
stream for a short distance above this point, Down-stream it
is undoubtedly continuous with the exposure at the ford.

At Mark Schuck’s spring in 17 N,, 32 W,, section 7, near
Chambers’ spring branch, there is an exposure of black shale
three or four feet thick. Continuing down the Illinois River
there are no more outcrops until about a quarter of a mile be-
low Fisher’s Ford, in 17 N., 33 W, near the line between sec-
‘tions 28 and 29, where in a ravine twelve to fifteen feet of typical
shale appear just below the lowest layers of the Boone chert
formation. There is another exposure at O’Brien’s spring, in
the southwest corner of Benton county, 200 yards above the
27th mile-post on the Arkansas-Cherokee line.
is believed to be a continuation of that below Fisher’s Ford.

This outcrop

~ The same difficulty exists here in tracing the shale outcrop as
‘has been repeatedly noticed elsewhere, viz.: the complete cov-
~ering of the shale with fragments from the overlying chert.



CHAPTER V.

Rocks orF BentoN County— Continued.

THE BOONE CHERT AND LIMESTONE,

Distribution.—The Boone chert with its accompanying lime-
stone is the most conspicuous formation in Benton county,
having both a greater areal distribution and a greater thick-
ness than any other formation. It forms the great plateau or
peneplain north of the Boston Mountains, which in places is
cut through to the Silurian rocks, while above it rise a few
isolated, island-like masses, remnants of higher formations.
These outliers of higher formations for the most part are in the
northeastern portion of the county, and mainly in the region
which is most deeply eroded. In the southwestern part of the
county, southwest of Robinson, are other masses, which are
outliers of the Wedington Mountains, of Washington county.
There is another small area just north of Siloam Springs, in
which higher formations appear, but with no marked topo-
graphic effect.

For convenience the entire formation is divided as follows :

I. Limestone above the chert proper.

II. Limestone and chert interstratified.

ITI. Limestone beneath the chert proper.

The limestone above the chert—The limestone overlying the
chert proper is not a heavy bed in Benton county, probably
never exceeding forty feet in thickness, and generally being
much less. Its exact thickness is difficult to determine, owing
to the partings between it and the underlying chert, and also
between it and the overlying sandstone, being in nearly all
cases concealed by debris. It outcrops in rounded boulders
or prominences through the soil around the border of the
Batesville sandstone areas. It is strongly charged with bitu-
men, and gives off a fetid odor when struck with the hammer
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When freshly broken it has a dark gray color, but when long
exposed it changes to a light gray. Furthermore, it is coarsely
crystalline, slightly fossiliferous, homogeneous in texture,
very tenacious, has a conchoidal fracture, and rarely presents
sharp edges on weathered exposures.

Unless concealed by debris it outcrops around the borders of
the Batesville sandstone areas, being most abundant where the
Fayetteville shale is entirely absent. The outcrop is prominent
on the wagon road from Herd post-office to Spider Creek in
21 N., 28 W., section 14, the south part, and in section 24, the
east part; on Blansett Mountain at Garfield; on the wagon
road southeast of Garfield in section 33 ; also, around the base
of the low sandstone hills west of Garfield; in 20 N,, 28 W,
section 14, on Poor Mountain; and on the Rock House road,
in 19 N., 27 W., sections 29 and 32. In the last exposure the
limestone is from 30 to 40 feet thick with considerable areal
extent. Again, in the Pea Ridge region at the base of Big
Mountain, near Elk Horn Tavern, the upper layers of lime-
stone are overlain by the Wyman sandstone.

That portion of the formation exposed along Flint Creek,
near the state line, is evidently near the top of the chert bed,
as there is quite an area of Fayetteville shale just south of it.
As this shale is somewhat above Siloam Springs that place
seems to be situated near the top of the Boone chert forma-
tion. ]

The interstratified limestone and cheri.—The chert is some-
what variegated in color; yellowish brown is the prevailing
tint, but gray, white, green, black, and drab are also found. It
occurs usually in slightly irregular layers from two to six
inches thick, weathering into angular fragments varying from
a few ounces to several pounds in weight. It is rarely seen in
place except in cliffs along the watercourses, or in well-open-
ings, but the slopes and level areas are always covered with
the loose fragments. In a few places these fragments have
been cemented into a breccia by a carbonate of iron, lime, or
other cement, and are known locally as * made rock.”

The limestone in the chert proper is not a persistent, clearly
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defined bed, but consists of large quantities of limestone very
irregularly distributed through the chert. In some places the
limestone contains so much diffused silica that it is difficult to
determine whether it should be classified as chert or as lime-
stone, In other places the limestone is in quite irregular sheets
intercalated in the layers of chert, while in still others it occurs
in lenticular masses of varying sizes. Again, the chert may
occur as lenticular masses in the limestone; while on the con-
trary the limestone may occur for miles in more or less heavy
beds almost free from chert and comparatively pure. The
lime quarries at Rogers and Garfield are in such beds. Unless
it be on a perpendicular bluff or very steep slope, it is ex-
tremely difficult to ascertain even approximately how much
limestone proportionately occurs in the strata at a given place,
owing to the fragmentary chert covering the surface. Fre-
quently what appears to be a large chert area will on examina-
tion prove to be a limestone area covered with chert frag-
ments. From all the data that could be obtained in a study
of the Boone chert area in Boone county, it seems that there
is considerably more chert than limestone in this formation.
Comparatively speaking, the thickness of the cherty division
far exceeds that of any one of the other divisions, and it con-
stitutes the great bulk of the Boone chert formation, while
chert fragments are more or less abundant throughout the area
of that formation.

The Osage Prairie region west of Rogers and south of Ben-
tonville seems to be underlain by the middle division; while
the same is true of Beatie Prairie in the northwestern part of
the county.

Other exposures of limestone, noted in the Pea Ridge re-
gion, are given without reference to their precise position in
the formation. The road from Bentonville to the ridge in 20
N., 30 W, descends a long, steep, cherty hill to the first ford of
Little Sugar Creek, probably in section 15. This ford is more
than 200 feet below Bentonville and consequently is well down
in the formation. Limestone is also exposed at Mr. Maxwell’s,
in section 12, the southwest quarter, where the road leaves the
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creek and passes up a large ravine in which limestone out-
crops and fragmentary chert occurs. The point on the east
line of section 1 where the road turns north to Pea Ridge is
250 feet higher than the creek at Maxwell's, showing the
Boone chert to be more than 250 feet in thickness.

Otter Creek flows from the neighborhood of Pea Ridge
post-office nearly due north, approximately following the line
between ranges 29 and 30 W. There is limestone as well as
the usual chert debris exposed in the ravine through which it
flows, as for example, at Morrison’s Spring in 21 N., 30 W,,
section 25, the southeast quarter. Limestone also outcrops
along the road leading north from Elk Horn Tavern.

At the ford on Spavinaw Creek above Patton's mill in 20 N,
32 W,, section 22, and again just below the mill, limestone ap-
pears in the bank of the stream. A mile below the mill the
road to Nebo turns to the north and ascends a steep ravine in
which the limestone is exposed. The ascent from the creek
to the general level of the country must be at least 130 feet.
At Nebo, which lies in the valley of a little stream, slightly
below this level, there is an abundance of chert.

On the Decatur road just north of Springtown is an outcrop
of limestone, some layers of which contain remarkable quanti-
ties of crinoid stems and discs, in places the layers being
composed entirely of them. They vary in diameter from a
quarter of an inch to three eighths of an inch, and usually
stand out in relief on a weathered surface. These discs are
cemented together with calcareous matter, and the interstices
are filled with fragments. Some of these layers decompose
very rapidly and in the grayish debris thus formed are thou-
sands of discs completely free from the matrix. Limestone
also outcrops along the Siloam Springs road on the bank of
the creek immediately west of Springtown. It is quite con-
spicuous on account of its light color, sometimes being nearly
white. Of course where the limestone is the lowest rock ex-
posed, as it is in most of the cases mentioned above, there is
the possibility of mistaking the rock of the lowest division for
the limestone in the chert. This is most liable to happen



42 ANNUAL REPORT STATE GEOLOGIST.

when the rock is at some distance from Eureka shale ex-
posures.

On the left bank of the Illinois River above Robinson are
some high bluffs of chert and limestone ; there are also nu-
merous outcrops on the tributaries of Osage Creek. These
outcrops are not, as a rule, so conspicuous as where the denu-
dation has been greater and the valleys deeply eroded. The
disintegration of the chert layers in the many localities drained
by these streams has given rise to great quantities of cherty
debris, which literally covers the surface wherever the slope
is sufficient for the rain to wash out the soil and other lighter
products of rock decomposition.

Below the ford of Spavinaw Creek in 19 N., 34 W., section
10, on the Arkansas-Cherokee line, there is a prominent bluff,
190 feet high, known as the Red Bluff on account of the red-
dish brown stains near the top. The lower layers of chert in
this bluff are white and light gray. There is a similar bluff
above the ford on the right side of the stream in section 2.

Limestone at the base of the chert.—The limestone at the
base of the chert in Benton county is the equivalent of the
St. Joe marble* in the region further east. In the eastern
part of Benton county it is a persistent bed from 15 to 25 feet
thick, resting upon the Eureka shale and graduating into the
overlying chert., Its color varies from a dark, rusty gray
through all intervening shades to a reddish brown or chocolate
As seen on the weathered exposures it is mostly
In a few places it is firm

color.
lumpy, shelly, and full of seams.
enough on the surface to make a fairly good building stone
for rough work ; and small pieces of ornamental marble may
be obtained from it in some localities. The quality doubtless
improves toward the interior of the bed.

Its distribution may be traced on the map by the outcrop
of the Eureka shale which immediately underlies it. In many
places it is concealed by the chert debris, but wherever the
horizon is exposed, the limestone occurs, the chert itself in no

#For full description of the St. Joe marble see Annual Report of the Geological
Survey of Arkansas for 1890, Vol. IV.
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instance being in direct contact with the shale. In most of the
exposures the limestone occurs in perpendicular bluffs, due
partly to its position immediately above the Eureka shale, which
decaying rapidly, causes the overhanging limestone to break
down, and thus leaves the walls perpendicular or overhanging.
In the northern part of Benton county this stone is brighter
colored, more homogeneous and more durable than in the
southern part. In 18 N., 28,and 29 W., it is gray in color and
lumpy and crumbling in texture.
19 N., 29 W,, sections 33 and 34, in the high bluff on the north

West of the wagon road in

side of White River, it occurs in a continuous ledge at the
base of the chert, and just above the black shale. Other promi-
nent exposures in this township are on the lower course of
Silver Spring Creek, south and southeast of Mr. Priest’s mill,
and in the lower part of Esculapia Hollow, at and below the
big spring in section 23. On the lower course of Prairie
Creek, in the northeast part of the same township, and in the
southeast part of 20 N., 29 W,, the limestone forms perpen-
dicular, and in places overhanging ledges, on the north side
the ledges being close to the creek; but on the south side they
swing nearly a mile and a half south of it and bound the little
prairie in sections 1 and 2 (19 N., 29 W.), with a prominent
wall, nearly all of which is visible from the wagon road on the
north side of the creek.

The limestone forms a prominent ledge the greater part of
the way on both sides of the river valley below Prairie Creek.
The most prominent exposures on the south or east side of
the river are in 19 N., 28 W, sections 9 and 8; on the West
. Fork of Little Clifty Creek below the Van Winkle mill, in sec-
tion 22; on the East Fork of Little Clifty Creek, in 19 N., 27
W., section 17; on the hill between Big Clifty Creek and
White River, in sections 4, 5,and 6 of the same township; and
on the hill opposite, in the big bend of the river. On the north-
west side of the river the most prominent exposures are in
20 N, 28 W., section 32, on Pulham’s Branch; on the upper
courses of Ford and Cedar Creeks, in sections 14, 22, and 23 of
the same township; in sections 25 and 26, on the road from
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Jennings' Ford, on White River, to Poor Mountain; on the
Eureka Springs-Rogers road, in 19 N., 28 W,, section I; and
on the hills bordering Indian and Spider Creeks, in the north-
eastern part of the county.

Along the valley of Little Sugar Creek from 20 N., 31 W,
section 12, to the Missouri border, the lowermost division of
the limestone is exposed immediately above the Eureka shale.
Persistent and conspicuous limestone bluffs occur all along this
valley, and as elsewhere in North Arkansas, they constitute
well-marked topographic features, The occurrence of these
bluffs in this valley is so continuous that it is scarcely neces-
sary to give detailed examples, yet one or two may not be out
of place. In 20 N,, 31 W, probably in section I, the west half,
there is a high and picturesque bluff, which ascends far above
the shale into the middle division of the Boone chert.
farther down the creek, at Mr. Carrico’s, in 29 N, 390 W, section
26, near the centre, there is a fine exposure of limestone with a
perpendicular face 25 to 30 feet in height. The close proximity
of the FEureka shale is here shown by its occurrence in a well.

Continuing across the northern part of the county, the lower
layers of the limestone are encountered in the valley of Seiler’s
Branch of Butler Creek, at Mr. Seiler’s spring, in 21 N, 32 W.,
section 30. Well up the sides of the valley of Butler Creek
limestone outcrops above the Eureka shale are of common oc-
currence. A quarry has been opened in the limestone 100 feet
above the town of Sulphur Springs, where the rock is rather
thin-bedded, and at the top of the bluff quite flaggy. Further
down Butler Creek, on the right side of the valley, above the
shale, is a bluff of limestone from 25 to 30 feet thick. About
a mile west of this, on the opposite side of the valley, which
is here widened by the entrance of the West Fork, the lower-
most layers of the limestone are again exposed, resting upon
the shale. This exposure is in section 15, about 125 feet above
the ford, near the Baptist church.

South of Sulphur Springs the lower strata of the Boone
chert formation are well shown in the bluff above the Eureka
shale, skirting the valley of Horse Creek, on the east side of

Again,
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and above the old Chalk Valley or Nebo road. Here the lower
Jayers of the limestone are from three to ten inches thick and
recede to the bluff, which is fifteen or twenty feet high and com-
f layers from three to six inches thick, occasionally

posed ©
ten inches. The summit of Round Mountain,

reaching eight or
* two and a half miles northwest of Sulphur Springs, is also
cappEd with limestone, resting upon the Eureka shale.

The base of the limestone is exposed on Spavinaw Creek, at
and near the Eurcka shale exposures heretofore mentioned in
19 N, 34 W., the northeastern part. From this outcrop, both
up and down the stream, there are prominent limestone ex-
posures, which may belong to the lower division, because of the
pre.domiuance of the limestone, whereas in the middle division
the chert usually prevails. There are limestone ledges along
the road leading to Keith’s Ford, in 20 N., 34 W., section 36,
the south half. Down-stream from the shale outcrop, the bot-
tom of the high bluff in 19 N, 34 W, section 2, is probably
qear the base of the formation; so also is the bluff just above
the ford on the “line road,” in section 10.* At the exposure
" in section 10 a perpendicular cliff rises 25 or 30 feet above the
water. The layers at the bottom are flaggy and thin, and the
creek has washed beneath, but five or six feet from the water
the layers become somewhat thicker, one layer being ten or
twelve inches thick; still higher the layers become thinner.

In the Tllinois River valley, in the extreme southwestern cor-
‘ner of the county, at the O’Brien spring, near the twenty-sev-
enth mile-post, on the Arkansas-Cherokee border, is a low bluff
of limestone, immediately overlying the Eureka shale. The
lower layers of this exposure are very thin. Farther up the
stream at a point 150 to 200 yards below Fisher's Ford,
there are low falls, caused by the river’s flowing over the edge
“of a limestone stratum. Although not exposed, it is quite
probable that the Eureka shale extends to this obstruction.
At Mr. Daniels’ place, in 17 N., 33 W., the northwestern por-
tion, just below the mouth of Chambers’ spring branch, a lime-

*It is reported that shale has been seen beneath this bluff at a time of very low
‘water in the creek. It was not visible when observations were made by this Survey.
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stone bluff rises perpendicularly from the water on the right
bank of the river. The limestone again appears at the water’s
edge, and for some feet above it, along the right bank of the
river, between the ford on the road to Robinson, in 17 N., 32
W., and the mouth of Osage Creek in the same township.
Both of these exposures are at or near the bottom of the Boone
chert formation.

Caves and sink-holes.—As might be expected from the pres-
ence of the Boone chert and limestone, there are numerous
caves in Benton county, the following being the most important:

About a mile east of Electric Springs, that is, two miles
from Rogers, on the right bank of Prairie Creek, is a cave in
the limestone, known as Diamond Cave, which may be entered
in a boat for one hundred and fifty or two hundred yards before
navigation becomes difficult on account of the lowness of the

roof. ‘The cavern seems

—— 7 17 _1__ | 1 to have been formed
= IE —)._/J'Q:_ T .

I W ‘_‘—\ +— 1 —  along theline of a great
- —/ | —:' B crack which appears
1y e N overhead in the center

of the arch. A cross-
section of the cave is
shown in the accompa-
nying cut. It will be
— " noticed that there isa
' ' projecting shelf about

BT R i two feet above the
Fig. 1. —Section across Diamond Cave, Benfon county. yyater.

A quarter of a mile southwest of Logan, in 18 N., 32 W,,
section 33, the northeast quarter, is a limestone bluff beneath
which is a cave from which issues a large branch. There is a
sink-hole a hundred yards above the mouth of the cave, in
which is reported a lake of great extent.

Sink-holes occur at many places throughout Benton county,
but always in the Boone chert and limestone area. Some of
them are connected with caves of considerable size while others

" are the surface openings of underground watercourses.

CHAPTER VL

Rocgks orF Bexton CouNty— Concluded.

THE WYMAN SANDSTONE.

Position.—In the report on the geology of Washington
county* the position of the Wyman sandstone is thus defined :
« The Wyman sandstone in many localities separates the Boone
chert and its accompanying limestone from the Fayetteville
shale. * * * It frequently forms a layer from two to three
feet thick, interpolated just beneath the uppermost layers of
the limestone.” In that county the maximum thickness of the
sandstone does not exceed nine feet, while its usual thickness
is about three feet. Having been encountered there in widely
separated localities the opinion was advanced that this rock
was of considerable persistence ; yet it is so thin that ils ex-
tent is, in a great measure, undetermined. In extending the
observations of the Survey into Benton county it was ex-
pected therefore, that further light would be thrown upon the
distribution of this formation, and as was anticipated, it ap-
pears in several localities, but in some instances in places so
widely separated that its distribution is shown to be much
greater than the results heretofore obtained indicate.
Exposures.—Back of Elk Horn Tavern, at the foot of the
ascent of Big Mountain in the Pea Ridge region, there are
several feet of sandstone beneath the Fayetteville shale. Mr.
J. C. Cox says there are eighteen inches of shale between this
sandstone and the Boone chert formation. A mile or more to
- the west, at the north base of Little Mountain, more than two
feet of sandstone are exposed, resting directly on the limestone
of the Boone chert formation and overlain by the Fayetteville
shale. Its presence in these mountains leads to the belief that

- *Annual Report of the Geological Survey of Arkansas for 1888, Vol IV., p. 38.
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it probably forms a part of the other isolated sandstone-capped
elevations in this region.

North of Siloam Springs in 18 N., 33 W, section 31, the
Wyman sandstone rests upon the Boone chert formation and
is overlain by a black shale; its occurrence at this place was
unexpected, and its limits have not yet been determined. It
probably covers a large part of the northwest quarter of sec-
tion 31 and extends northward into section 30, the southwest
quarter, eastward into the east half of section 31, and west-
ward into 18 N., 34 W., sections 25 and 36. The presence of
this sandstone area is not only indicated by the character of
the soil and fragments, but by the more substantial evidence
afforded by the opening of temporary quarries, as, for example,
that in 18 N., 33 W, a quarter of a mile east of the center of
section 31, and that on the north side of the railroad in sec-
tion 30, the southwest quarter. Not only does the strati-
oraphic position of these exposures conform to that of the
Wyman sandstone, but the peculiar lithologic characters of the
rock are also shown.

Farther north, on the road from Siloam Springs to Cherokee
City at the beginning of the descent into the valley of Flint
Creek, the strata are disturbed, and the road is here cut
through sandstone, which shows a thickness of about ten feet,
is thin layered and somewhat shaly. This is probably in 18
N., 34 W., section 23, not far from the Cherokee line.

In 20 N., 31 W, section 34, the northeast quarter, near the
east line of the section, an arenaceous limestone in the road
resembles the contact of the Wyman sandstone and the Boone
chert. About the middle of this quarter section is a small
amount of sandstone, immediately overlain by limestone, the
sandstone becoming very shaly as it approaches the limestone.
There are, however, but a few feet of limestone, and this is
followed above by shaly, arenaceous layers. Near the line be-
tween the northeast and northwest quarters of this same sec-
tion, the road passes over sandstone dipping to the southwest,
then crosses a stream and ascends the bank, where there is an

arenaceous deposit overlain by limestone. The occurrence of
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shale at J. M. Woods’ in the northwest quarter of the north-
west quarter of the section leads to the conclusion that the
sandy deposits at a lower level must be those of the Wyman
sandstone, Fragments of sandstone in section 35, the north-
west quarter, seem to indicate its presence in that locality.
Sandstone also occurs at Bentonville. There can be but
little doubt that this town is situated on the very top of the
great chert and limestone formation, and, while there are no
exposures of the Fayetteville shale in the immediate vicinity
upon which to base stratigraphic evidence, the general charac-
ter of the sandstone and its relation to the chert and limestone
beds confirm the belief that the Wyman sandstone again ap-
pears here. On the west line of the corporation a quarry has
been opened, presenting a face with a maximum thickness of
about twelve feet, with an interpolation of two feet of lime-
stone. The deeper layers are of heavy arenaceous calcareous
flagging from three to six inches thick. Again, a quarter of
a mile west of Bentonville, sandstone is exposed in the Mays-
ville road.

In the vicinity of the corporation line in the eastern part of
the town, sandstone having the peculiar tint of the Wyman
sandstone appears in the road. The area of this sandstone
has not been determined with accuracy. It is believed, how-
- ever, that the necessary data could be obtained by the study
of well sections.

In 21 N,, 33 W, section 32, the northwest quarter, a quarry
has been opened in which six feet of rock are exposed, of which
- about four feet are arenaceous shale and two feet thin sand_
stone layers believed to be the Wyman sandstone. The latter
are very useful, as the stone breaks regularly and evenly along
the lines of lamination. When first quarried it is soft, but it
hardens upon exposure. In thisinstance the sandstone is so cov-
ered that neither the stratigraphical relations, except that it is
in close proximity to the chert, nor its extent has been deter-
‘mined. If this is not the Wyman sandstone there must be in
the great chert formation a sandstone strikingly resembling it,

E_S-,uc}‘tgmwever, has not been noted farther to the east in the
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region of White River, where the Boone chert has been studied,
nor, indeed, in the sections exposed along the watercourses
in the northern and western portions of the county. Never-
theless, such may be the case, as the following would seem
to indicate. Nine and a half miles southeast of the quarry
mentioned above, at the town of Decatur in 19 N, 33 W, sec-
tion 11, the southeast quarter, Mr. R. J. Mathis in excavating
a well at the depth of twelve feet encountered four feet of
sandstone resting on chert. Sandstone also outcrops in the
road in the northwest quarter of the northeast quarter of the
same section. Both localities are scarcely more than a mile
from the outcrop of Eureka shale in the Dry Fork of Spavi-
naw Creek and are not at a sufficient elevation to allow the
entire thickness of the chert formation to intervene. But the
shale is brought to view by a disturbance of the strata, and it
may be possible that its magnitude has been underestimated
from the small exposure observed, and that after all the sand-
stone at Decatur is the same as that appearing in the area
north of Siloam Springs and elsewhere.

THE FAYETTEVILLE SHALE.

Exposures of Fayetteville shale——The Fayetteville shale*
so abundant in Washington county, is but sparingly repre-
sented in Benton county. The only exposures of note are:
in 18 N., 29 W, sections 19 and 20, on the slope of French
Mountain, which lies partly in Washington county ; on Blan-
sett Mountain, south of Garfield, where, in 1890, in 21 N., 28
W., section 33, the southwest quarter of the southwest quarter,
J. Y. Grammar, in prospecting for coal, put down a shaft forty-
five feet, passing through twenty-five feet of Fayetteville shale.
Other exposures occur in 21 N., 28 W,, section 13, on the road
north of Roller’s Ridge school-house and on Poor Mountain.
In most places east of the railway the Batesville sandstone
rests directly upon the limestone, no shale intervening. Near
Elk Horn Tavern the Fayetteville shale appears beneath the

#For the character of the Fayetteville shale, see Annual Report of the Geological
Survey of Arkansas for 1888, Vol. IV., p. 42.
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‘heavy sandstone capping of Big Mountain. It isalso exposed
on Little Mountain, south of the west end of Big Mountain,
where if occupies its normal position between the Wyman and
Batesville sandstones. It is probable that the shale occurs in
Callahan Mountain, southwest of Lowell, but its sides are
covered with sandstone fragments derived from the decay of
the sandstone cap. It is reported as outcropping in a field
half a mile west of Lowell, and is exposed beneath the cap of
Batesville sandstone on Lower Round Top, southwest of Rob-
inson ; likewise, on the Benton-Washington county line, at and
in the vicinity of Wedington Gap in the Wedington Moun-
tains.* ‘

North of Siloam Springs the Fayetteville shale covers an
area whose limits have not been determined. A portion of
the western extension of Lindsley's Prairie is certainly under-
lain by it, as fragments of shale were seen by the roadside in
18 N, 33 W, section 30, the south half; and shale was also
struck in digging a well in 18 N., 34 W., section 235, the north-
west quarter. :

THE BATESVILLE SANDSTONE.

Position and character.—~The Batesville sandstone, a ferru-
ginous sandstone, usually of a yellowish brown color, but
occasionally light gray, is the highest formation in Benton
county. It occursonly asa cap on the higher mountains of the
county, being but a remnant of a heavy and continuous for-
mation which once spread over the whole area. It has, there-
fore, long been exposed to the atmospheric agencies, which
have, in some places partly, in others wholly, decomposed it.

On the tops of Poor and Little Sugar Mountains it occurs in
thin shaly layers; while on the slopes of these mountains it is

_ in strata from two to four feet in thickness. In general it is

}mmogeneous, and weathers with a comparatively even surface,
There is, however, a noteworthy exception on the road north-
west of Poor Mountain, where the loose fragments of this sand-
stone contain numerous cavities from a quarter of an inch to

*Annual Report of the Geological Survey of Arkansas for 1888, Vol. IV,, p. 45.
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an inch in diameter, forming a rough, pitted surface. The face
of the quarry opened on Big Mountain, near Elk Horn Tavern,
also presents an unusual appearance. At its top are six feet
of thinly laminated sandstone, followed below by twelve feet
of yellowish sandstone in which are numerous bands or con-
centric zones, which, when viewed from a short distance bear
a remarkable resemblance, though on a far larger scale, to the
graining of wood as shown on a longitudinal section. Beneath
the banded layers are six feet of heavily bedded sandstone,
followed by two feet of rock with the iron-stained concentric
zones. Still lower, two beds of red clay are said to separate
the sandsfone from the underlying shale. Along the bluff on
the south side of the mountain there is a large number of frag-
ments in which iron-stained bands are well shown. In many
instances the sandstone has yielded to atmospheric agencies,
and the edges of the iron-stained zones stand out in relief on
the exposed surfaces. Occasionally the shells of limonite are
in the form of rolls several feet long.

Exposures—The following is a list of localities where the
Batesville sandstone may be examined: in 19 N, 27 W, sec-
tions 29 and 32; in 21 N., 27 W., on Little Sugar Mountain,
in sections Ig and 30; in 20 N., 28 W., on Rich Mountain, in
sections 2 and 11; on Humphreys Mountain, in sections 9, 10,
15,and 16; on Poor Mountain, in sections 13 and 14; on Ratcliff
Mountain, in section 17; in 21 N., 28 W, in the northeast part
of the township; in section 22, the northwest quarter; on the
Devil’s Eyebrow ; on Blansett Mountain, at Garfield ; on Gen-
try Mountain, east of Garfield; in 18 N., 29 W., on French
Mountain, in sections 19 and 20; in 21 N., 29 W, on Big Moun-
tain; on Little Mountain; in 18 N., 30 W., on Callahan Moun-
tain; andin 17 N., 32 W., on Upper and Lower Round Top.

Local details.—The largest areal exposure of the Batesville
sandstone in Benton county is in the northeast part of 21 N,,
28 W., where it covers parts of nine sections, and which is but
the southern end of a larger exposure to the north in the state
of Missouri, The sandstone at this place is very much de-
cayed, that part of it enclosed by the dotted line on the map
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in sections 13, 14, 15, 22, and 24 being entirely decomposed
into a bed of red sand with no solid rock except an occasional
poulder. In section 14, along the St. Louisand San Francisco
Railway, this bed of sand is from ten to fifteen feet thick—the
bottom is not exposed. A large quantity of the sand has been
shipped from this point by rail. Around the eastern side of
the sand area there is an outcrop of solid sandstone, some of it
being firm enough for good building stone. In many places
through sections 13, 24, 23 (21 N,, 28 W.),and in 21 N., 27 W,
section 19, the sandstone terminates in a steep ledge of solid
rock, or a line of large solid boulders. The probable explana-
tion for the solid rock on one side of the area and the sand on
the other side is in the topography of the region, as the exposure
on the east side terminates in the narrow ridges indented by the
deep ravines of Spider and Indian Creeks, the drainage carrying
away the decomposed fragments as rapidly as they are formed ;
while on the west side, the drainage is through the shallow,
comparatively sluggish, watercourses of Sugar Creek, which
are not able to remove the decomposed product.

Two small exposures of the Batesville sandstone occur on
Little Sugar Mountain; one in 21 N, 27 W,, section 1g, the
southwest quarter, and in 21 N., 28 W, section 24, the south-
east quarter; the other in 21 N., 27 W, section 30, near the
middle of the section, mostly in the northwest quarter. In the
latter place the brown and shaly sandstone, which is 140 feet
thick, weathers into a black soil, and it forms a small, conical
hill, the top of which is 1770 feet above sea-level. *

In 21 N., 28 W, section 22, the northwest quarter, a short
distance southeast of New Prospect Church, there is a small
island of Batesville sandstone, covering but a few acres. Just
south of this, in sections 22 and 27, between the railway and
the wagon road from Herd post-office to Garfield, there is a
larger exposure, which forms a prominent hill, known as the
Devil's Eyebrow, named probably from its shape and the
rough, frowning, abrupt slopes on the side next to the railway.
The western slope, drained by the shallow ravines of Sugar

* Aneroid barometer measurement from Garfield.



54 ANNUAL REPORT STATE GEOLOGIST.

Creek, is comparatively gentle, but the eastern slope is quite
abrupt, and the ravines of Indian Creek cut deep into the side
of the mountain. The railway follows closely the parting be-
tween the sandstone and the underlying limestone and chert.

A chert-covered area intervenes between the south end of
the Devil’s Eyebrow and the mountain nearest it on the south-
west—DBlansett Mountain. The sandstone exposure on the
latter elevation covers parts of sections 32 and 33, in 21 N.,
28 W., and in 20 N., 28 W, parts of sections 4 and 5.

In 21 N., 28 W, section 33, near the middle of the south
half, the wagon road to Poor Mountain and Eureka Springs

crosses the divide between the headwaters of Indian and Little
Sugar Creek, passing over the cherty limestone in a narrow gap
between Blansett Mountain on the west and Gentry Mountain
on the east. Gentry Mountain, which extends through section
33, the southeast quarter, and section 34, the south half, on the
same divide, is also capped with the Batesville sandstone. West
of Garfield, in sections 30, 31, and 32, there are three small is-
lands of Batesville sandstone, known as Williams, Henry, and
Glasscock Mountains.

South and east of Little Sugar Creek, in 20 N., 28 W, on
the dividing ridge between the creek and the streams flowing
into White River, are several prominences covered with Bates-
ville sandstone. The westernmost of these exposures, Ratcliff

or Posey Mountain, in sections 17 and 20, is crossed by the
road from Garfield to Blackburn’s mill (the old Van Winkle
mill), and is not so prominent as on some of the mountains to
the east.

One of the largest areal exposures of the Batesville sand-
stone is in 20 N., 28 W., sections 9, 10, 15, and 16, forming the
summit of Humphrey’s or Pond Mountain. The greatest thick-
ness of the sandstone on this mountain measures 50 feet; the
average thickness, however, is much less, and most of it is
greatly decomposed. A narrow chert area intervenes between
this exposure and that on Rich or Ellis Mountain, in sections
11 and 2, which is likewise a thin and much decayed bed. The
maximum thickness of the Batesville sandstone in the bluff on
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Poor Mountain is 200 feet.
shaly layers; while in places on the slopes it is in layers from
three to four feet thick.

There occurs between the railway and White River but one
other exposure, and this forms the summit of a mountain va-
riously known as French, Butcher, Fitzgerald, Farr, or Osage
Mountain,* lying for the most part in Washington county, but
extending into Benton county in 18 N., 29 W., sections 19 and
20.

There are small exposures of the Batesville sandstone on
the east side of White River in 19 N., 27 W., sections 29 and
32, where it occurs in and on the “ Rock House road.” Here
as in the other areas described the sandstone is much decom-

On the summit it occurs in thin,

posed.

West of the railway there are few exposures of this forma-
tion in the county, the largest being that forming the summit
Elk Horn Tavern, to which refer-
ence has already been made. The character of this formation
‘as it occurs in this mountain is well shown in the exposure at
the quarry. The top of Callahan Mountain, southwest of
Lowell, is covered with this sandstone, much of which is new

of Big Mountain, near

in a fragmentary condition.

A mass of the Batesville sandstone crowns the summit of
Lower Round Top, one of the two isolated outliers of the Wed-
ington Mountains. The exposure is in the form of a bluff, as is
usual in the case of these isolated island-like elevations, and is
twenty feet high. The slope is so covered with talus that the con-
tact with the Fayetteville shale, which is also sparingly shown,
‘cannot be determined. It seems probable, however, that the
‘sandstone is much thicker than the exposure alone suggests.
The same sandstone is exposed on the Benton-Washington
county line near Wedington Gap, and it is also said to occur
' on Upper Round Top.

#See map of Washington county in Vol. IV. of the Annual Report of the Geolog-
ical Survey of Arkansas for 1888.



CHAPTER VIIL

WATERWORN MATERIALS—FAULTS.

Waterworn materials, —Waterworn boulders and pebbles oc-
cur in many places on the slopes along White and King’s
Rivers and War Eagle Creek far above any modern high water
mark, being in some instances as much as 100 or 200 feet
above the present level of those streams. The following are
some of the localities in which this waterworn material is abun-
dant: in Madison county on the hill east of the McCloud Ford
of War Eagle Creek where many boulders occur, some of the
larger ones weighing from 10 to 25 pounds; in 18 N., 27 W,,
sections 15 and 16, on the road from Clifty to Fayetteville; in
Benton county in 19 N., 28 W., sections I, 2, 3, and II; in 20
N., 28 W, section 35; in 20 N., 27 W,, sections 29 and 30;
and again in Madison county on King’s River,in 18 N.,25 W.,
section 28. At all of these places the pebbles occur on what
are now the immediate slopes of the larger watercourses, with
the exception of that in 18 N., 27 W., sections 1§ and 16,
which is on the divide between War Eagle Creek and Stanley
Branch, one of its tributaries from the east,

The question arises as to the origin of this waterworn ma-
terial so high above the beds of the present streams. It is ev-

ident that this area has been eroded on a grand scale—that "

the whole region, now so scored by the many winding water-
courses, was at one time a continuous plain or plateau as shown
by the continuity of the different strata. That the streams
have not cut their channels vertically down to their present
level is also evident. The deeper they have been eroded, the
more crooked they have become; in short they have changed
their stream beds and courses just as rivers and creeks are do-
ing to-day. Inthese changes the waterworn pebbles and boul-

ders have been left behind on the slopes of the watercourses
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where they originally accumulated on the inside of the curves of
the streams just as gravel banks and bars are formed nowadays.
It may be asked, considering the long period which must have
elapsed while the streams were lowering their channels 150 to
200 feet, whether these pebbles would not decay. Doubtless
many of them have decayed, but when we consider the extent of
the deposits and the durability of waterworn fragments as com-
pared with angular fragments, it does not seem impossible or
surprising that many of them should be preserved. At the
present time there occur along the streams in this area beds of
gravel from ten to twenty feet thick and several acres in ex-
tent which, except during freshets, are entirely uncovered by
water. While the size of these deposits is now increasing
they are gradually but constantly being left farther and farther
behind by the stream. These deposits on the hills serve to in-
dicate in many places the former bed of the stream. Inasmuch
as the waterworn materials are collected on the inside of the
curves of the streams, the more crooked the stream the
larger the number of these deposits becomes. But the most
crooked stream will tend to straighten itself, if its erosive
power is sufficiently great, wherever two of the outward curves
meet. Thus, in time, the confluence of War Eagle Creek and
‘White River will be changed to a point a mile or more south
of their present junction, and in 19 N., 29 W., White River
will cut through the narrow hill in the north half of section
35 and flow directly through sections 35 and 36, instead of
through the loop in section 26, as at present. In this case
two or three miles of river deposits will be left to mark in fu-
ture ages the former course of the stream. White River for-
merly flowed in 19 N., 28 W, through the southern portion of
sections 2 and 3, instead of through the bend to the north as
at present, This is shown not only by the waterworn debris
left on the surface, but by the contour of the hills.

The source of the waterworn materials on the divide between
War Eagle Creek and Stanley Branch, in 18 N., 27 W, to which
- reference has been made, is the same as that on the slopes in the
- immediate vicinity of the creek. The presence of this mate-
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rial to the west on the north side of the creek, and its absence
on the south side, show that at this point the creek has been
cutting its way to the south. While, then, it is true that these
deposits of pebbles occur on the top of a divide, they are no
higher above the present water-level than other deposits in
the immediate neighborhood ; hence it is not necessary to im-
agine a greater erosion by the stream in the one case than in
the other. If, in connection with these facts, it is assumed that
the shallow valley of Stanley Branch has been eroded subse-
quent to the deposition of the gravels, the occurrence of the
gravel here is only a slightly modified condition of its occur-
rence in other places.®

The observer cannot fail to be impressed with the remark-
able regularity of the strata in this county. Faults are almost
wanting, and there are comparatively few well marked folds.
It is true that some of the exposures of the Eureka shale, as
on Spavinaw Creek, result from slight undulations of the
strata, but even these are rare. '

Fault —There is a small fault, the extent of which is not
known, on the east prong of Little Clifty Creek, in 19 N,, 27
W., section 17, the southeast quarter, about a quarter of a mile
below the big spring. The line of fracture is clearly visible on
the southwest bank of the creek, opposite the mouth of a
small tributary which enters it from the northeast. The dis-
placement is estimated at fifty feet, with the downthrow on
the south side. On the north side the saccharoidal sandstone
is exposed, dipping ten or fifteen degrees to the southeast.
Abutting against the sandstone on the south side of the fault
is the limestone at the base of the Boone chert formation, dip-
ping from five to eight degrees in the same direction. The
line of fracture can be traced a shott distance up the tributary
by the saccharoidal sandstone exposure on the northwest side,
and by the limestone’outcrop close to the watercourse on the

southeast side. In less than half a mile, however, the fracture

#The localities mentioned in this description on War Eagle Creek and King's:
River are shown on the Eureka Springs sheet of the map accompanying Vol. IV.
of the Annual Report of the Geological Survey of Arkansas for 18g0.
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is concealed by the broken chert. The dip too is noticed for
only a short distance up-stream (above the fault), the rocks soon
regaining a comparatively horizontal position. Down-stream
from the fault the sharp south dip continues for nearly a mile,
the Silurian rocks reaching a height of 100 to 125 feet above
the creek in section 17 (19 N., 27 W.), the west half, but again
falling, on account of a bend in the creek, to fifteen or twenty
feet in section 18, the south half. In the west half of section 18,
the Silurian rocks are exposed to a height of over 200 feet, and
the creek flows northward against the dip of the rocks. On ac-
count of the presence of the chert debris, which almost com-
pletely conceals the strata in places, it is impossible to trace so
small a displacement through the hills. Gentle folds occur on the
west prong of Little Clifty Creek to the west, and on Big Clifty
Creek in Carroll county, to the east, but no displacement has
been observed at either place.




CHAPTER VIIL

Ecovomic GEOLOGY.

BUILDING STONES.

Good building stone may be obtained in Benton county from
the Batesville sandstone, from the limestones of the Boone
chert formation, and from the magnesian limestones.

Sandstones.—The Batesville sandstone is a good, durable,
and easily wrought stone for building purposes, and is espec-
ially valuable for local use in the building of chimneys, founda-
tions, and similar structures. That quarried on Big Mountain
near Elk Horn Tavern, was used by the St. Louis & San Fran-
cisco Railway in the construction of culverts, abutments, etc.
Although not distributed over a large part of Benton county,
each outcrop is available to a comparatively large neighbor-
hood, as it occurs on the tops of hills, thus giving a down grade
in every direction for transportation. As already stated, this
rock is in places much decomposed, yet in nearly all the area
shown as Batesville sandstone on the accompanying map,
good building stone may be found. This is especially true of
the heavier outcrops on Poor Mountain and Little Sugar
Mountain. No building stone-will be found inside the dotted
line enclosing the large area adjoining the state line in 21 N,
28 W., as the rock is completely decayed. The resulting sand,
while not the best for the purpose, may be found useful for
making mortar or plaster.

A sandstone is quarried half a mile north of Siloam Springs,
in 18 N., 33 W., section 31, which occupies the position—just
beneath the dark Fayetteville shale—of the Wyman sandstone
in Washington county. This soft sandstone is easily worked,
and is said to harden upon exposure.

The saccharoidal sandstone at the top of the Silurian rocks
is generally too friable and too massive for good building stone,
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ot in a few places, where it is thin-bedded and has long been
subjected to the action of waters carrying iron, it makes a fairly
good building stone. In most places it can be easily crushed
into sand, which from its cleanness and sharpness is valuable
for plastering and similar purposes. In the northwestern part
of the county, where there is a great excess of chert and lime-
stone, sand for mortar and plaster is obtained in this way.
Small pits have been opened for obtaining sand from the sand-
stone along the line of fracture, near the eastern edge of Beatie
Prairie, east of Maysville.
Jimestones.—Limestone for building may be obtained from
any of the three kinds described in the Boone chert. The area
of the upper bed, that immediately underlying the Batesville
sandstone, is more limited than the others, and in many places
it is too thin to quarry profitably ; in all the outcrops its greater
density and tenacity render it more difficult to work than either
of the others. It is doubtful if it could be quarried in dimen-
sion stone with profit.
The limestone at the base of the chert, while strong and du-
rable, is full of seams, which mar its value for fine work. It
occurs in layers from a few inches to two feet in thickness, and
is easily worked.
~ The limestone in the chert bed, where it occurs in sufficient
' thickness and free from chert, is a more valuable building stone
‘than either of the others, being more evenly and not so heavily
‘bedded as that at the top, and more nearly free from flaws than
‘that at the bottom. In places it furnishes a marble suitable for
tombstones or for architectural purposes. It is easily wrought,
~and takes a fine polish, looking well with either a rock face, a
‘tool-dressed, or a polished surface.
The magnesian limestone (popularly known as *‘cotton rock”),
where it occurs free from chert, is the most valuable building
‘stone in the eastern part of Benton county. It occurs in reg-
ular, evenly bedded layers of convenient thickness for quarry-
ing (from three inches to two feet), takes a good finish, and is
more easily dressed than any of the other stones in this area.
It is soft and easily cut when first quarried, but hardens on ex-
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ock, Arkansas; and Wichita, Newton, Hutchinson, Dodge
ity, Emporia, Mulvane, Winfield, Wellington, Halstead, and a

posure. Its remoteness from the railway and from the towns

has so far prohibited its use.
mber of smaller towns in Kansas. The quarry, which now

éiongs to the heirs of H. S. Dean, has not been in operation
since the fall of 1888.*

No other kilns are reported in Benton county; but small
suantities of lime for local use have been burnt in many
.pla
.a log heap and firing the mass.

About a mile north of Bentonville, on the road to Little

and shipped to various points in Arkansas and Indian Territory, ".u-gal‘ Creek, there is an old kiln, now in disuse, which was
The stone in the quarry is quite bituminous, coarsely crystal- :

LIME.

The Rogers lime-kiln.—Lime has been burnt near Rogers, in
19 N., 29 W, section 7. There is one kiln now in operation
the top of which is 110 feet below Rogers, and another smal]
one which has fallen into disuse. The proprietor at the present
time (March, 1892) has controlled the kiln about three months,
During one month of this time 3000 bushels of lime were burnt

ces by the primitive method of piling the broken stone on

plied from the limestone of the Boone chert formation.

line, and fossiliferous. The largest face exposed in the quarry ) Any of the limestones in the Boone chert will make good

is eight feet, in which occurs from four to six inches of chert e. The economy of producing it varies with the facilities

" for quarrying the rock and the time used in burning, the more
| crvstalline varieties requiring more heat to calcine them. The

in small lenticular masses and irregular layers. An analysis of
the limestone shows it to contain ¢8.02 per cent. of carbonate
of lime and 0.13 per cent. of carbonate of magnesia. The sam- magnesian limestones when burnt would, of course, make a

ple analyzed is the average of numerous specimens chipped pagnesian lime, which at present is not in favor in this

from various parts of the quarry. atry.t
The Garfield lime-kiln.—One mile northwest of Garfield on

a tributary northwest of Sugar Creek is a quarry at which

CLAYS.

Clays suitable for brickmaking occur in different portions of
county. At Rogers two brick-kilns use the residuary
y from the decomposed chert. Much of the alluvial deposit
ng White River and clay from the decayed Fayetteville
ale furnish good brickmaking material. The clays derived
“decomposition from the argillaceous shales and the argilla-

much lime was burnt a few years ago. The kiln is on the
north side of the creek and the quarry on the south side. A
tramway was used to convey the stone from the quarry to the
kiln, and another was used to carry the lime from the kiln to
the railway at Garfield. The limestone, which belongs to the

Boone chert series, has a quarry face of 40 to 60 feet with ous shales themselves are available for the manufacture of

rified bricks—an industry which has lately become impor-
- on account of the demand for such bricks for road pave-
s in cities. The Eureka shale could also be used for the
inufacture of common a\lum.

some intercalary and nodular chert. No analysis has been
made of the limestone, but it probably varies but little from
that at Rogers. -

From February 1884 to November 1886, the quarry at Gar-
field was operated by Peel and Benn, who sold during that
time 86,300 barrels of lime and 50 car-loads of bulk lime. In
1887 the propertv came into the possession of H. S. Dean,
who in 1887 and 1888 shipped 15,000 barrels of lime and a
few car-loads of bulk lime. The principal shipping points
from this quarry were Fort Smith, Van Buren, and Little

SOILS.

Benton county there are several varieties of soil, resulting

he statistical information regarding the Garfield lime-kiln the Survey is in-
Hon. J. B. Lamkin of Garfield.

r further particulars on the lime industry, see Annual Report Geological Survey

sas, Vol. IV,, 1890, Chapter XI.
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from the decomposition of the different rock formations. The
soil from the Batesville sandstone covers rather limited areas,
mostly between the railway and White River in the eastern
part of the county. The Batesville sandstone is the upper-
most formation of the county and consequently occurs on the
summits of the hills and mountains. In these places the soil
formed from the sandstone alone is light and not very fertile,
but around the borders of these elevations, where the sand is
mixed with the decayed limestone and chert of a lower forma-
tion, a remarkably fertile soil is formed. The soil from the
Batesville sandstone would in most places have its fertility in-
creased by the addition of lime.

By far the larger part of Benton county is covered with the
soil derived by disintegration from the Boone chert, the fertil-
ity of which depends in a great degree upon the presence of
limestone. A very fertile soil composed of the remnants of
the Batesville sandstone, the underlying shale, and possibly the
Wyman sandstone, mingled with the decaying chert, occurs in
the flat or rolling country near the top of the chert formation.
In many places in the county, where the declivity is sufficient,
the finer ingredients of the soil have been washed away by the
rain, leaving the steep slopes covered with angular chert frag-
ments. While many such areas are fertile, they are too rough
to be farmed with profit. However, when the slope is suffi-
ciently gentle to permit the retention of the bulk of the decom-
posed rock, the chert areas are quite fertile. In some of the
prairies there still seems to be defective drainage, and in con-
sequence the soil is cold and unproductive. When the drainage
of such places is remedied the land will be greatly improved.

The soil resulting from the decay of the saccharoidal salld- }
stone is practically barren, as this sandstone is almost pure sil-

ica and has no elements of fertility. However, but little of

this soil occurs, as the sandstone outcrops in perpendicular

ledges along the steep-sided watercourses where the sand is
carried away as fast as it is set free.

“The magnesian limestones make a productive soil. How=
ever, there are but few areas of it in the county suPﬁciently._
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| for agricultural purposes. Of these, mention may be
of the prairie at the mouth of Prairie Creek in 19 N., 29
he northwest part; and the rolling country about Rocky
nch in 19 N., 28 W., the northeast part. Small areas
le for cultivation also occur on the magnesian limestones
ng the White River hills; on Indian Creek and Spider
"'k, in the northeast part of the county; and along Butler
k, in the northwest.

The Fayetteville shale and the Eureka shale which are so
: pgly represented in Benton county do not contribute
h to the formation of the upland soils, both on account of
thinness as formations and their stratigraphical position.
ever the Fayetteville shale appears, with a single excep-
, it forms a slope receding from beneath a sandstone-
ped hill ; and in these limited areas the soil is a result of

posed shale. Just north of Siloam Springs there is a small
ot far above the great limestone formation, where this
seems to have contributed largely to a thin and not very
luctive soil, closely resembling that in the valley south of
stteville.

Eureka shale contributes but little to the upland soils,
outcrops are usually along the margins of streams or at
s of limestone bluffs. In the first situation the frag-
‘are borne away by the water, comminuted, and their
ty lost in the great mass of silts and alluvial deposits ; in
_\x':ond case they are usually buried beneath an accumu-
of chert and other fragments of less soluble materials
_the overlying formations.

he soil in the river bottoms is very productive, and con-
7 remains so, owing to occasional overflows.

LEAD AND ZINC,

ccurrence of lead and zinc has been reported at sev-

ties in Benton county. As yet, however, none of the
s indicate valuable deposits. However, there is no
al reason why both lead and zinc should not be found,

ommingling of the disintegrated sandstone and the de.

———
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as they are both well-known limestone mineralsand the Boone
chert is of the same age as the rocks in which these minerals
occur so abundantly at and about Joplin, Missouri.

i ROAD-MAKING MATERIALS.

With the exception of the Eureka shale and the Fayetteville
shale, all of the rocks found in the county furnish good road-
making materials. First in order of merit stands the chert,
which, when crushed, forms an excellent top dressing for roads.
Then, too, it is so widely distributed that it can be readily ob-
tained in almost every part of the county. Next may be men-
tioned the limestones, which broken to the proper size furnish
excellent materials for the bottom of macadamized roads, but
they are not suited for top dressing (though often so used), and
should always be covered with some siliceous rock.

0IL AND GAS—THE DEEP WELL AT FAYETTEVILLE,

Inquiries are often made of the Geological Survey regarding
the chances of finding oil and gas in Benton county. But one
answer can be given such questions and that is an altogether

unfavorable one. The same questions have been asked and

answered regarding Washington county, of which the geolog-
ical structure is practically the same as that of Benton county.
But notwithstanding the Survey’s advice,* an expensive deep
well (1480 feet) was put down at Fayetteville in 1891 in the
hope of finding oil or gas, or both, or artesian water at least.
Neither was found, and though water appeared at various
levels it always failed to reach the surface.

Inasmuch as the succession of rocks in Benton county is.
the same as in Washington county the record of the Fayette-
ville well is given here. This record furnishes valuable and
interesting detailed information regarding the order and thick-

ness of the various formations passed through. The results of
the venture should also be of value to those who are disposed

%See Annual Report of the Geological Survey of Arkansas for 1888, Vol. IV., =

pp. xiv. and 126.
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- to disregard opinions based on geological structure in favor
. of the advice of those who depend on “ indications.”

The Fayetteville deep well was sunk by the Washington

- County Mining Company to a depth of 1480 feet. The site

chosen was in 16 N., 30 W,, section 15, the southwest quarter

" of the southwest quarter, on a lot forming a part of block 3

of the Nathan Combs Addition to the city.

Through the courtesy of Messrs. I. W. Duncan and J. W.

IMayes. President and Secretary of the company, the Survey
. had an opportunity of examining the record kept by the com-
~ pany and nearly all the samples originally collected. Fortu-
-'"nately the drillers were instructed to make note of every
* change in the character of the rock encountered and to save

specimens, nearly all of which were kindly furnished the Sur-
‘vey. No mémberlof the Survey was present while drilling was
going on and the samples were examined a year after the drill-
‘ing was done. In the meantime some of them had become

. altered in their appearance through rust,

Record of the deep well at Fayetteville.

~ Feet Thickness

.~ below in Character of the rock.
* surface. feet.
20 Soil.
44 Disintegrating shale.
64 1l4 Black shale, partly calcareous.
178 7 Black shale, containing carbonate of lime; the record says
this shale is very hard.
185 6 Limestone and black shale, the latter probably from a higher
point in the boring.
191 7 Gray and white limestone together, with fragments of black
shale from a higher level.
198 90 Flint and gray limestone; some fragments of ‘shale.
288 24 Flint and light gray limestone, rusty from oxidized iron pyrites,
312 36 Chert and carbonate of lime, light-colored, almost white, con-
taining minute fragments of oxidized pyrite.
348 38 Chert and carbonate of lime, like the preceding.
386 20 Limestone, very light-colored, about 50 per cent. chert.
406 14 Limestone, now rusty; original color probably much lighter.
420 40 Limestone of a light drab-gray color; the record says it is

very hard.

v
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Feet
below

surface.

460
484

506

512

558
370

700

740
810

854
865
870

875

885
895
905
910
915
925
935
950
970
975

985

1000
1025

1040
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Thickness
in
feet.

24
22

46

Iz
3o

100
40

70
44

15
25
15

20

Cﬁaracler of the rock.

Principally chert with oxidized pyrite.

Compact chert, with calcareous streaks and containing numer~
ous crystals of pyrites.

Limestone, dark gray, almost black, with reddish brown tinge ;
base of the Boone chert and limestone, :

Black Eureka shale with crystals of copper pyrites; the record
says it “smells of oil.”

Siluro-carboniferous parting.

Light gray limestone with fragments of shale.

Coarse-grained, quartzitic sandstone, resembling the Sylamore
sandstone.

White sandstone, homogeneous, fine-grained, saccharoidal
sandstone (Silurian).

Cream-colored (from rust) sandstone; original color probably
white.

Sandstone, somewhat lighter in color than the preceding.

Limestone (the powder is of a rusty white or cream color) with
grains of sand probably from a higher point in the boring ;
very pyritiferous.

Gray limestone, pyritiferous, magnesian (?), shaly.

Pyritiferous siliceous dolomite.

Dark gray limestone, with grains of sand and fragments of
shale probably from a higher level; much pyrite.

Magnesian limestone, less pyrite than stratum immediately
above.

Light gray, now rusty, limestone.

Gray limestone.

Light gray, nearly white, limestone.

No sample; the record says « white, hard lime.”

Light gray limestone, now with much iron-rust.

No sample; the record says ¢ lighter lime.”

Light gray limestone, now somewhat rusty.

Light gray limestone, less rusty than the preceding.

Light cherty limestone.

Light gray cherty limestone with bright green particles—
copper carbonate from decomposed copper pyrite.

Light gray cherty limestone.

No sa'i_nples; record has “#lime and flint.”

Light gray limestone with chert (7).

Light gray limestone with chert (?), the latter less abundant
than in the preceding.

Limestone and flint, as in stratum immediately above.
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_Feet  Thickness _
below in Character of the rock.
surface. feet.
1060 10 No sample; recorded as % lime and flint.”
1070 5 White limestone.
1075 10 Light gray limestone.
1085 5 Light gray limestone with flint, somewhat rusty.
1090 10 Similar to those preceding, but with less flint.
1100 10 Very light gray limestone.
1110 15 No sample; recorded as * while lime.”
1125 15 Very light gray limestone.
1140 20 Light gray limestone.
1160 40 Light gray limestone with some chert and pyrite.
1200 Gray limestone and flint.
1210 ¥ Gray siliceous limestone; 22.31 per cent. of insoluble matter-
1220 Gray siliceous limestone ; 1 3.57 per cent. of insoluble matter®
1230 Magnesian limestone, dolomite; 17.64 per cent. of insoluble
matter.
1240 Light gray limestone, now somewhat rusty.
1250 Limestone; 14.52 per cent. of insoluble matter.
1275 Light gray limestone with a little flint, rusty.
1285 Limestone ; 8.74 per cent. of insoluble matter.
1310 Light gray cherty limestone, containing oxidized pyrite; 21.24
per cent. of insoluble matter.
1325 v Limestone; 22 per cent. of insoluble matter.
1360 40 Gray limestone, darker than in second stratum above.
1400 10 Brownish gray or drab limestone; 4.06 per cent. of insoluble
matter. <
1410 10 Light gray limestone with some flint,
1420 15 White or very light gray limestone with a little flint.
1435 10 Limestone, slightly darker than the preceding, with a little flint.
1445 5 Drab-gray limestone, somewhat rusty.
1450 10 Light drab-gray limestone.
1460 20 Drab-gray limestone with very little fiint.
1480 Drab-gray limestone, now very rusty. Bottom of the well.
Summary.
Formation. Thickness
in feet.
oo | I S s e s R ya ANy 20
Payetteville shale - oou i s i tob e i slevins SNy 165
Boone chert and limestone ...... Rt i T 327
Fureka shale ....... T L Pt IR At i o e 46
“Sylamore sandstone, .
Saccharoidal sandstone, } AT TS RO T B G =i aee 22
Magnesian limestones, etc., cdi




CHAPTER IX.

GeENERAL INFORMATION REGARDING BENTON COUNTY.

Organization—Benton county was originally a part of
Washington county, from which it was separated by act of the
Legislature in 1836. It occupies the northwest corner of the
state, being bounded on the north by McDonald and Barry
counties in Missouri; on the east by Carroll and Madison
counties ; on the south by Washington and Madison counties
and on the west by the Cherokee Nation of Indian Territory.
It embraces about 877.40 square miles or 561,542 acres,™ of
which 382,040,70 acres appear as taxable lands on the record
for 1890, and 392,597.74 acres on that for 1891.

Resources—The reésources of Benton county are exhibited
in the following table, compiled from the assessment books for
18go and 1891 :

Assessed value of the property of Benton county.

18g0. 1891.
Value of 1and . uevs .. ot ) Lo ...$ 1,581,203  § 1,600,390
Value of cityortown lots, ............. 440,450 471,805
Value of railroads. . ...ocvinicunns P e i 7 53] 200,912
Value of personal property...... ... ... 1,355,674 1,399,715
oAl oot s Uy S Lt g T «.$3481,607  $ 3673712
Population of Benton county,

g R N T v E3,831

U -1 NP R ER S R NS S S TS 20,328

T 1800, i sinnnnnases somasuns tisass tawbaniai, 27,716

Cities and towns—Bentonville, the county seat of Benton
county, was founded in 1837, and has now a population esti-
mated at 2500, It is on the northern border of the Osage
Prairie region in 20 N., 30 W., the southwest corner, and occu-
pies a portion of sections 29, ‘30, 31, and 32, It is connected

*From note accompanying 5. B. Robertson’s map of Benton county.
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. with the St. Louis & San Francisco Railway at Rogers by

the Bentonville Railway, a branch six miles long. Amnother
road giving a north and west connection is in process of con-
struction. This town is in the fruit region of North Arkansas.
It maintains two large evaporators, and from it 350 car-loads
of fruit of various kinds were shipped in 18g0. >

Rogers, a town‘six miles southeast of Bentonville, rivals
Bentonville in thrift, business enterprise, and general impor-
tance. It is a new town, established as late as 1881, on the
line of the St. Louis & San Francisco Railway, which was then
building. The principal part of the town lies in 19 N., 30 W,,
section 12, and in 19 N., 29 W., section 7. Its population is
' estimated at 2000. At the present time Rogers is the most
important railway station in Benton county, receiving freight
from, and distributing ‘it to places even more remote than
Siloam Springs.

Siloam Springs (Siloam City) is situated in the southwestern
part of the county, adjoining the old Hico settlement, 27 miles
southwest of Bentonville, The greater part of the town is in
17 N., 33 W, section 6. The springs were at one time thought
to equal those at Eureka, and in 1879 a town, called Siloam
City, was established. 1In 1881 its population is said to have
‘exceeded that of any town in the county, having been esti-
mated at 3000. Now, however, it is doubtful if it has half that
number. The town is upon the proposed line of the southern
extension of the Kansas City, Fort Smith & Southern Rail-
way.

Sulphur Springs is also a new town, the first survey for
which was made in 1885. Itis on Butler Creek in 21 N,, 33
W., section 34, the southwest guarter, seventeen and a half
miles by wagon road northwest of Bentonville. Besides its at-

. tractive scenery and the springs, it has the advantage of being

connected by rail with Neosho and Joplin, Missouri. At
present (1892) it is the terminus of the Kansas City, Fort
Smith & Southern Railway. Its population is estimated to
be between 500 and 600.

Springtown, situated on Flint Creek near a very large spring,
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from which it takes its name, is eighteen miles southwest of
Bentonville on the road to Siloam Springs. Its population is
estimated at 210.

Other places of importance in Benton county are Garfield, on

the St. Louis & San Francisco Railway, thirteen miles north-
east of Rogers; Avoca, a station on the same road, six miles
southeast, and Lowell, a station five miles south of Rogers;
Maysville, an old town on the Indian Territory border (twenty-
six miles from Bentonville), which was almost annihilated by a
conflagration on March 11, 1891 ; Rome City, a new town a
quarter of a mile south of Maysville ; Nebo, on the Maysville
road sixteen miles from Bentonville ; Decatur, Bloomfield and
Cherckee City in the western part of the county between
Spavinaw and Flint Creeks; Pea Ridge, nine and a half miles
northeast of Bentonville and a few miles west of the Pea Ridge
battle ground; Robinson, on the Illinois River, southwest of
Bentonville and near the Washington county line ; Osage Mills
and Wager’s, on Little and Big Osage Creeks respectively ;
and War Eagle Mills, southeast of Rogers and east of White
River. :
Railways—The St. Louis & San Francisco Railway crosses
the county east of the center, following the divide between the
White and Arkansas River systems. It enters in 21 N,, 28 W.,
section 14, the northwest quarter, and runs in a southwest
course to Rogers, thence south to Springdale and into Wash-
ington county. This railway was built in 1881,

Bentonville, the county seat and principal town, having been
thus left six miles from the railway, felt the need of a closer
connection than the county roads afforded. Accordingly the
Bentonville Railway Company was organized and in 1883 a
branch line was built to the town of Rogers.

The Kansas City, Fort Smith & Southern Railway, of
which fifty-five miles have been constructed, from Joplin, Mis-
soutri, to Sulphur Springs, Arkansas, will undoubtedly be ex-
tended at least to Fort Smith.
county to the distance of only a mile and a half.

It now penetrates Benton
The route
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..pr.opOSEd will take it nearly due south across the county from
_Sulphur Springs.

Post-offices—The following is a list of the post-offices in
Benton county in 1892 :

Post-offices in Benton county.

1. Avoca, 14. Gallatin. 26, Parn.

2. Beaty. 15. Garfield. 27. Pea Ridge.

3. Bentonville. 16. Herd, 28. Puckett.

4. Bloomfield. 17. Hico. 29. Robinson.

5. Brightwater. 18. Larue. 30. Rogers,

6. Buttry. 19. Logan. 31. Seba,

7. Cannon, zo. Lowell 32. Siloam Springs.
8. Cherokee City. 21. Mason Valley. 33. Silver Springs.
g. Colville. 22. Maysville. 34. Sulphur Springs.
10. Creech. 23. Nebo. . 35. Trident.
11. Crump, 24. Osage Mills, 36. Wager.
12, Decatur. 25. Pactolus. 37. War Eagle Mills.
13. Dickson.

Climate.—The climate of Benton county is remarkably fine
and healthful, the effects of altitude and the barrier imposed
by the Boston mountains, being as marked here as in Washing-
ton county.

There is a great difference between the climate north of the
. mountains and that south of the mountains—a difference due
. chiefly to the great difference in altitude. For example, Van
: - Buren, on the Arkansas River, is but 439 feet above tide, while
. Winslow, the highest point on the St. Louis & San Francisco
. Railway, thirty-five miles distant, is 1735 feet; Fayetteville,
fifty-seven miles north, 1340 feet; Rogers, seventy-seven miles,
- 1385 feet; and Garfield, ninety miles, 1519 feet,
‘and the vegetation of northwest Arkansas are pleasant combi-
- nations of those of both the northern and southern states. The

The climate

summers and winters are comparatively short and the springs

. and autumns long and delightful.

" Rainfall—There is usually an abundance of rain in Benton
county, the rainfall occasionally being very heavy, but seldom

50 great as to cause destructive freshets. The topography is

- such that the surplus water runs off rapidly; as a result the
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rivers and creeks are liable at times to become very much
flooded, but whatever damage is done by freshets is confined
to the bottoms.

Timber.—The eastern part of Benton county is not heavily
timbered, many of the slopes in the Silurian area being almost
bare, having buta scanty covering of black-jack, persimmon,
and post-oak. The ridgesin the chert area are mostly covered.
with a growth of black-jack, or scrubby post-oak trees. A
heavy growth of hard wood timber occurs on such parts of the
White River bottoms as are not under cultivation. Thereisa
growth of large white oak, black oak, walnut and hickory on
Humphrey Mountain in 20 N., 28 W., sections 10 and 15, and
around the heads of some of the terminal ravines on other
mountains; this is especially the case on Poor Mountain, in the
same township. There is much cedar on the river bluffs and
the bluffs along some of the larger creeks. Yellow pine occurs
on the ridges in 19 N., 28 W.

West of the St. Louis & San Francisco Railway are the
prairies of the county, along the borders of which in many
places a growth of young timber has sprung up. There are
also good growths of trees at various points along the Illinois

River and other streams. As a rule, however, this portion of

the county is not heavily wooded.

Farm products.—In Benton county the more important crops
are Indian corn, oats, and wheat. Some attention is given to
tobacco culture. Vegetables, too, are easily, grown, and the

grasses and forage plants do well.

Fruits.—Apples are the principal fruit grown in Benton

county. The fact that the county was awarded the highest

prize at the exhibitions at New Orleans, St. Louis, Riverside,
California, and Boston, for the finest display of apples, is strong. =
testimony of the excellence of its fruit. Next in importance ;
are the peaches, of which there are occasionally enormous
crops. In 1891 the crop was so large that much of it was not

even gathered, the evaporators having become overstocked.

The smaller fruits, as the strawbérriea. blackberries, and rasp-
berries, find here a climate adapted to their growth. With the 3
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. j_;.i}ﬂcrcased facilities for reaching the markets which the railways
now building, or in contemplation, will afford, there will un-
" doubtedly be a greater demand for this class of products.

3 The following statistics of strawberries were furnished by
. Mr. S. B Wing, of Rogers, Secretary of the Washington and
.,-B'enton Counties Fruit Growers’ and Shippers’ Union. In the
& spring of 1891, twenty-nine car-loads, averaging 600 crates to
| the car, were shipped from Garfield, Avoca, and Rogers, in
‘Benton county, and Springdale, in Washington county, to Kan-
.~ sas City, Sioux City, St. Paul, Omaha, and Denver. In 1892,
| when the season, on account of the prolonged rains, was unfa-
f.-yorable to small fruits, the shipment was nineteen car-loads.

Strawberries shipped from Benton county in 1892.

Station. Crates

Garfield. o ox o o dinmitees L LN R T i 2i532

ey T 2’ 32z
T e e N, e i "

T OYS e  ow sy s i o b0 m S imcm & i g o g o 2,800

Total shipments....ovuieans sareessbsnsrnnnssssvanas 9,064

_ .‘These figures indicate only the shipments in car-load lots.
" To them should be added the shipments by express, for which
_no statistics have been obtained.

Ed?emz:'mzal advantages.—There are in Benton county 137
 school districts, in which school is taught on an average four
months in each year. In Bentonville there is an excellent
L school building; Rogers also is provided with a good public
hool building.” In addition to the public schools there are
\n the county two academies or colleges maintained by private
enterprise, one at Pea Ridge, northeast of Bentonville, and nine
'Q'r ten miles by wagon road from Avoca, the nearest railway
&:t:ation; the other at Rogers. The first is under the auspices
the Christian .Church, and the second under the Congrega-
tional Church.




By Joun C. BRANNER, State Geologist.

The important purposes which accurately determined eleva-
" tions serve or may serve are sufficient reasons for the publica-
tion of all the spirit levels that the Survey has been able to
" determine, and to compile and refer to mean tide level.

I. They often aid in comprehending both the details and
. the general features of geologic structure, and thus throw
light upon important economic problems,

1T They are essential as furnishing the basis of accurate
topographic representation.

. I11. They are available for use by engineers in road and
_ railway building, in seeking water supplies, in draining and in
| hydraulic engineering generally.

" IV. They may serve to detect and to determine changes
_in the elevation on the crust of the earth.

There are times when the accuracy and value of geologic
work depends very largely, indeed it may be said, almost en-
#Etirely upon the element of vertical distance, or difference of
level. These differences of level are measured by methods
which vary, or should vary, according to the degree of accuracy
required in each case. Sometimes the aneroid barometer is
sufficiently accurate ; at other times measurements by the use
of vertical angles answer; in other cases lines of flying levels
will serve, while in still others the highest degree of accuracy

- obtainable with the spirit level is needed: The elevations

===
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given in the present report are therefore grouped according
to the degree of accuracy with which they have been de-
termined under the following heads:
I. Precise levels.
II. Railway or ordinary spirit levels.
11I. Elevations determined and checked by barometer.

I. PRECISE LEVELS*

Where geologic and topographic work is planned with an
view to its unity over the whole state, as it has been here in
Arkansas, it is necessary that all elevations be referred to a
single datum, and that this datum be the one which is used by
common consent the world over, and which will therefore be
most useful in the long run, namely the mean or average level
of the ocean along its shores, usually called “mean tide.”
‘Inasmuch as all side lines must depend upon the accuracy of
the primary line by which the precise elevation is brought up
from tide water, it is of the highest importance that this line
be run with the greatest possible care, and that it be as near
as possible to absolute accuracy. The use of the mean tide
datum makes available for reference and comparison all work

of a similar nature done in adjacent states and in other parts '

of the world. It was therefore determined that all the topo-
graphic and geologic work of the Survey should be based
upon the most trustworthy and most useful data. In order to
establish the required bench-marks, or points of reference, it
was necessary to carry up a line of levels from the Gulf of
Mexico to some point or points in Arkansas, The railway
levels along lines entering the state from tide water are run
with the degree of accuracy demanded by railway work, but
" and are
therefore available as secondary, but not as primary lines of
levels. The running of a line of precise levels must be done
with all the care and refinement of the most accurate methods

#For a description of the methods and instruments used in running lines of pre-
cise levels, see reports of the United States Coast and Geodetic Survey for 1879
and 1880,

they are not what are known as “precise levels,

LR =
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known, and is necessarily a slow, tedious and expensive piece
of work ; to carry it up from the Gulf of Mexico and to estab-
lish bench-marks across the state from east to west and from

. porth to south would require a large sum of money, and one
& which the State Geologist has not felt warranted in spending
- ypon work entirely preliminary to the immediate objects of
. the Geological Survey.

In July, 1887, Gov. Hughes asked the co-operation of the
United States Coast and Geodetic Survey in the determina-

' tion of elevations in this State under the provision made by

Congress for the determination of points for State surveys.
The superintendent wrote in reply to Gov. Hughes’ request
that the whole of the small appropriation for * furnishing points
for State surveys ” for the current fiscal year, except a small
amount reserved for contingencies, had already been allotted
to work in other States, so that no funds would be available

" for use in Arkansas until Congress should have made another

appropriation for ** furnishing points for State surveys.”

In view of the urgent necessity for these elevations the State
Geologist conferred in perso}l with the superintendent of the
United States Coast and Geodetic Survey, who wrote under
date of August 2oth * that an amount sufficient for the purpose
indicated (the determination of an elevation at Little Rock)
will be allotted from funds available, and as soon as the season
and the exigencies of present work will permit, an officer of
this Survey will be assigned to establish in altitude the desired
point at Little Rock.” This work was therefore begun in
October, 1887, and the elevation established at Little Rock in
February, 1888, the line having been run from Arkansas City
to this place along the line of the Little Rock, Mississippi
River and Texas Railway. Upon my request, and after rep-
resenting to the Superintendent of the Coast and Geodetic
Survey the utility and necessity of such work to this Survey,
another party was sent in August, 1888, to carry the line from
Little Rock to or toward Fort Smith along the line of the
Little Rock and Fort Smith Railway.

By means of precise levels elevations above mean tide have




80 ANNUAL REPORT STATE GEOLOGIST.

thus been determined and permanent bench-marks established
along a line from Arkansas City, Desha county, to Fort Smith.
Another line is also being brought from the transcontinental
line in Missouri by way of the St. Louis and San Francisco
Railway to Fort Smith. The cost of this work has amounted
to many thousand dollars, an expense, however, of which the
State has borne no part. The descriptions, locations and ele-
vations of the bench-marks thus established are given in the
following tables.

If lines of levels run for any purposes whatever in the neigh-
borhood of any of the bench-marks mentioned in this list be
based upon these elevations, we shall gradually accumulate in
the State data of great value to geologists and to engineers,
and to the people and the enterprises of the State generally.

In the list of precise levels only the permanent bench-marks
are mentioned ; such descriptions are given of each bench-
mark as will enable any one to readily find it,

II. RAILWAY OR ORDINARY SPIRIT LEVELS.

Next in importance after the precise levels are the spirit level
‘lines usually run in the course and for purposes of railway con-
struction. These lines have been run by enginecers at great
expense, and if made available and accessible might often be
of general utilitv to the people.

It is not of course essential to the purpose for which these
lines were originally run that they be referred to tide level so
long as they showed the relative elevations of points along the
lines surveyed. Many of them have therefore been based
upon some convenient assumed datum. For the purpose of
having them all directly comparable these elevations have been
collected and the elevation of the assumed datum has been
determined and the entire lines thus connected into one com-~
mon and uniform system, that is, all referred to mean sea level.
The importance of such connected lines of levels in engineer-
“ing operations of various kinds, such as hydraulic engineering
and railway building, need not be pointed out here,

The great importance of elevations in geologic work, for to-
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pographic representation, and for comprehending both the de-
3 i_ta_iis and the general features of structural geology, has already
peen referred to. A couple of illustrations of the practical

applications of connected lines of levels over the state to geo-
: ';']ogic investigations will not be amiss here. The State Geolo-
ist is frequently called upon to express an opinion regarding
the possibility of obtaining artesian water in the eastern part
. of the state. The decision of this question must be based
upon two things:
. 1st, the structural geology of the region in which it is pro-
posed to sink the well, and the geologic relations of the Teginn
in question to adjacent areas.
2nd, the differences of elevation over the region affecting the
. water supply.
Let us suppose by way of illustration that Lonoke is the
| point at which it is proposed to put down an artesian well. Lo-
noke is in a region of soft beds of clays, sands and gravels of
'Pleistocene, or Tertiary age, with possibly Cretaceous below.
-:'Now the geologic beds on which Lonoke stands end to the
west along the low foot hills that lie just west of the main line
" of the St. Louis, Iron Mountain, and Southern Railway. Along
; that line there is a complete change in the nature of the rocks
_and in the relations of the rocks to the water supply over East-
~ ern Arkansas. If the relations of the two regions to each
" other were such as are shown in the cut below, the chances for
. getting a flow of water at Lonoke would be excellent.

JqU'SIIH

Patleoroce rocks

- Profile ff:am west of Austin to Lonoke on the theory that Longke is lower than
Austin. -

But if the conditions are those suggested by the second
illustration, if there is little or no eastward dip to the beds that

6 B

.
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IoNO}’E

Pazeoroce 70ckS

Profile from west of Austin o Lonoke, an the theory that the two places have the
same elevation.

must necessarily carry the water, in other words if there is no
“head” there can be no stream. ‘But over such distances as
that from the foot-hills to L.onoke, whether there is or is not an
important difference of elevation, can be satisfactorily de-
termined only by a line of levels. The levels along the Iron
Mountain Railway when connected with the line along the Lit-
tle Rock and Memphis Railway show that the country in ques-
tion is so nearly flat that a free flowing well cannot be expected
at Lonoke, while the structural geology suggests that at great
depths a supply of good water may be had for the pumping.
In other words the actual conditions are those shown in the
second illustration. This conclusion is made possible by the
lines of levels and without these levels it would not be possil?le
to arrive at any satisfactory conclusion on this subject either
for Lonoke or for any of the towns located in the ancient and
immediate drainage basin of the Mississippi.

No doubt many other spirit level lines have been run in the
state, but those given in the present volume are the only ones
the Survey has found available. Some of the lines have been
referred to an arbitrary datum and have never been tied to any
point of known elevation and cannot therefore be given here.
It will be noted that the railway elevations given are not the
same in all cases as those furnished by the railways themselves.
‘This is due to the fact that the line of precise levels carried
across the state has enabled the Survey to refer most of the
levels to mean tide with much greater precision. This has
made it necessary to change the absolute elevations of the
former somewhat ; the relative elevations however remain un-
ch'ang.cd.
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It is hoped that future lines of levels will be based upon
these, so far as may be practicable, and that the list of accu-

rately determined elevations in the state may thus be greatly
increased,

IIT. ELEVATIONS DETERMINED BY BAROMETER.

Elevations determined by means of the barometer are of
value for all kinds of reconnoissance, and when these observa-
tions are checked by the use of a barometer stationed at some
point whose elevation is determined by spirit level these meas-
urements become available for the construction of topographic
maps, if no great degree of accuracery is required.

It must be understood, however, that in all cases measure-
ments by barometer should be based upon some established
datum, and that their readings should be corrected for the di-
urnal and other variations to which they are subject.

In constructing topographic maps the Geological Survey has
made use of the barometer, and the elevations of a large num-
ber of points have been determined in this way.

While the barometric elevations cannot be accepted as per-
fectly trustworthy, they serve to give an approximate idea of
the relative elevations of many points over the state, and
within rather wide limits these determinations may be regarded
as correct. They will be found useful for purposes of recon-
neissance, and topographic maps based upon them will often
do away with preliminary surveys for roads and railways.

The United States Geological Sutvey in the course of its
topographic survey, has made a large number of determina-
tions of elevations by the use of the aneroid barometer. A list
of the more important of the points measured has been kin.d]y
furnished by Mr. Henry Gannett, the chief topographer, and

their elevations are given in the final list.



PRECISE LEVELS.

Locations, descriptions, and elevations of bench-marks on a line of
precise levels between Avkansas City and For? Smith, along
the line of the Little Rock, Mississippi River and Tevas Rail-
way, and the Little Rock and Fort Smith Railway, determined

by the United States Coast and Geodetic Survey.

List of the pevmanent bench-marks.

Bench-mark.

Arkansaz City, Desha County.caveeiaiiiiaonens e re sy pom Sl ey RS
McGehee Station, Desha county............ o e e e Y PRI L S
Tillar, Drew COunty.. seeessansss oL Hiasia i
Walnut Lake, Desha county.. A e
Varner, Lincoln county ...... . $ s Frlyny
Noble Lake, Jefferson cﬁu.nty ......... v | AR
Pine Bluff, Jefferson county, J. Bell’s house...... ooivaeees oo . SR
Pine Bluff, Jefferson county, Normal School building............. Tived o
Near mile-post 85, south of Jefferson Springs, Jefferson county.... W AR
Redfield, Jefferson county ... . .... B
Wrightsville, Pulaski county...... SR 2R
Section House No. 2, Pulaski count_v,\ .......... ST o 1A, ¥
Little Rock, east face of the U. 5. Custom House and Postoffice.. A ...
Little Rock, U. 5. Custom House and Post-office granite coping of

the wall (see description) ... v.ooiiciiicanrinnes S i Bl wiarre
Little Rock, stone to the west of and near the main entrance to

the State HOUSE. vevervnernsmrarrraosnronnsns e P45 DL
Argenta, Polaski county, West Base Munum ent, U. S. B........ WestBase
Four and 2 half miles from Little Rogk on'Little Rock and Fort

Smith Railway.....-..- SRR R "o P e ] o
Marg_he,Pu]aski COUDEY . i \oonnrmmnidsinsnsnn ) e c
Palarm; Fanlkner county ....: e oot N = e WV &

Mayflower, Faunlkner county.....
Preston, Faulkner county ..
Conway, Faulkner county.......
Section House No. 5 on L. R, & F. 5. Railway, Faulkner county..

Bridge over Cadron Creek.....oooo-vveniiauiiaes AT S . By
Menifee, Conway COUNLY —..oiiorerns s

Plummerville, COnWay COUREY. v ivsssuasussmriiionannscas
Morrillton, Conway county .. ......

Germantown, COnwWay COUNLY ... .ivrevmarsaranesnrsreamsurenarns

Blackville, Conway CoOunty.......... e e e e e

P.4 § PPN
KHIL s

Height

above ave-

rage level
Gulf of
Mexico

in feet. Page.

137.73
148.86
151.94
162,65
178.17
201.49
223,32
228.94
#3911
306.59
256.85
266,22
297.85

296,54

287.06
255,06

314.47
257,57
268,79
986,08
274.63
210,20
82942
282,50
255,18
200,34
386.02
304.70
82368

86
86
86
%6
86
87
§7
87
87
88
88
88
88

89

89
89-

B9
89
90
90
a1
ﬂl.
9
9

g2

92
&
93
i

o
ELEVATIONS. 85
Height
above ave-
rage level
Gulf of
Mexico
Bench-mark. in feet, Page.
Atkins, Pope county ....-o.es R AR P s IV . 85417 93
Galla Creek, Pope county .. .... ....ovas RS A eres XV...0... 88054 93
Russellville, Pope eounty ... .o 0 eein i Tl o LR B48.56 W
Ouita Coal Company’s store, near Oulta Station, Pope county .. XVIL.... 35413 94
Railway bridge over Illinois Creek, Pope county.............. vy ¥ 1L 325.79 94
Railway bridge over Mill Creek, Pope county........ ... el BRI © 32308 96
London, Pope County .o covoicamees ciivssmass AR et PR . oy 378.16 95
Rdilway bridge over Piney Crr:ek johnson COTARE. . S v aine s XX1, ... 33%4d 9B
Knoxville, Johnson County....oeereerin oovanmnn e s P .3 § SR 593,70 96
Cabin Creek, Johnson county . ... woueiveranacuiin s .. XXIL... 409,04 96
Spa‘dt’a Creek, Johnson county, railway crossing . --. P, 5, 4 SR 37411 96
Clarksville, Johnson county ... ..-... 2w XXV,.... 86797 97
Clarksville, Johnsen county ... .. ... e : XXVI .. 36652 87
Spadra, JOROSON CONBEY ..oviooreivrrivan toniascaaiinnies e RXVIL 87612 97
Hartman, Johnson county ..... HXVILL.. and.64 98
Coal Hill, Johnson connty ....... ..o XXIX.... 47257 98
Altus, Franklin county ....... XXX, 54090 99
Ozark, Franklin county - FRET .. 208.86 99
Poepping, Franklin county SR A e sk ROChL ey - SB1LEE 00
White Oak, Fraoklin county .............. ver ..., XXXIIL. 33488 9D
Little Mulberry Creek, railway crossing, Franklin county ... ... XXXIV.. 383.18 100
Dyer, Crawford county ... .. e e e LY Lo XXXV 42774 100
Alma,; Crawford €ounty <. ooviimsiciimeny o cemrrennaeny KXKVI, . 48363 100
Van Buren, Crawford colnty . iiiihen coi vnaimahieinnnarstien XXXVIIL. 409.50 . 101
Van Buren, Crawford county ....... b s S o i e o e 8 SRR T L R ) |
Van Buren, Crawford county ... . ooooveeveianinsernnee oo REXIX | 41294 101
Van Buren, Crawford county St L R & gt ,412.80 102
Fort Smith, Sebastian connty ... BT O ) i S 445,26 102
Fort Smith, Sebastian county . ..coeves cones st PGEE 4927.26 102

Descriptions of the permanent bench-marks.
Wilkerson's Landing, Miss.; (Bench-mark 84.) elevation
137.93 feet.
This is the United States permanent bench-mark of the Mis-
sissippi River Commission. (See report of the Mississippi
River Commission for 1882, page 76.) It is the top of a brass

bolt in a stone post on Mr. Rigby's plantation, 1400 meters -

below Wilkerson's Landing, Bolivar county, Mississippi. The
stone is just outside of the fence, 15 paces back of levee and
10 paces northwest of the house occupied by Benjamin Cole.
It is about six inches square, projects six inches above the
surface of the ground, and has the letters U..S. carved on its
upper surface.
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Arkansas City, Desha county; (Bench-mark F.) elevation
137.73 feet,
The bottom of a square cavity cut in the top of an 8 by 8

inch granite post set in the ground about 2 meters south of

the west corner of a small house which is occupied by the
engineers of the Little Rock, Mississippi River and Texas
Railway. This house is the first one southwest of the railway
station. The letters U. S. B. M. are cut on the top of the
-stone. '

McGehee Station, Desha county,; (Bench-mark G.) elevation
148.86 feet,

The centre of the cross cut in the head of a copper bolt
which is leaded, horizontally, into a brick of the chimney on
the north side of a small whitewashed house, west of the line
of the Little Rock, Mississippi River and Texas Railway.
The brick is in the ninth course from the ground. The house
may also be described as the first one south of the road Cross—
ing south of trestle No. 575, and the seventh one north of A,
McGehee's store, used as the station and postoffice.

Tillar, Drew county; (Bench-mark H.) elevation 151.04 feet.

The centre of the cross cut on the head of a copper bolt
leaded horizontally into a brick on the south side of the chim-
neyat the back of ‘H. L. Henry & Bro's, store. The brick is
in the eleventh course from the ground and third one east of
the side of the house,

Walnut Lake, Desha county; (Bench-mark 1.) elevation 162.65
feat: <

The centre of the cross cut on a 2i-inch copper bolt, leaded
horizontally into a brick on the west side of the chimney on
the north end of Mr. R. H. Pichen’s dwelling house. The
brick is in the eighteenth course from the ground.

Varner, Lincoln county; (Bench-mark J.) elevation 178.17 feet.

The bottom of a square cavity cut in top of granite post, set
about two feet west of the extreme east corner of the front
yard of R, R. Rice’s residence. The house is a large white
frame structure about 200 yards southeast of Varner Station.
The bench is marked thus:

ELEVATIONS. 87
U. S,
&
B. M.
Noble Lake, Jeffersou county; (Bench-mark K.) elevation
201.49 feet.

The bottom of a square cavity cut in the top of a 6 by 6
inch granite post set at the southeast corner of the north ex
- tension of the platform of the Little Rock, Mississippi River
. & Texas Railway station. Marked thus :

U. S.
|
= B M.
Pine Bluff, Jefferson county; (Bench-mark N.) elevation

. 223.32 feet.

The bottom of a square cavity cut in the top of a 6 by 6
inch granite post, which is set in the front yard, at the south-
.~ east corner of a house belonging to Mr. John Bell. This
house is at the intersection of Oak street and West Fourth
Avenue, and is No. 803 on West Fourth Avenue. The top of
the post is marked thus :

U. S.
n
B. M.

Pine Bluff, Jefferson county; (Bench-mark L.) elevation 223.24

feet.

: Centre of cross cut on head of copper bolt, leaded horizon-
~tally into a brick on the south side of the State Branch Normal
School, The brick is in the fourth course below the sill of
the first window, east of the piazza. The scheol is situated
~ just west of the city limits.

‘s Near mile-post 85 of the Little Rock, Mississippi River and
- Texas Railway; (Bench-mark E.) elevation 330.11 feet.

The bottom of a square cavity cut in the top of a granite
b post set about six paces west of the track of the Little Rock,
i -?Hissismppi River and Texas Railway, and about 23 paces south

. south of mile post 85. The post is dressed down to 6 by 6
~inches, and its top marked thus :
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]

U. S,
U
B. M.
Redfield. Jefferson county; (Bench-mark D.) elevation 306.59
feet. '
The bottom of the square cavity cut in the top of a six by
six inch granite post set in the northeast corner of a small front
yard, between J. Converse’s blacksmith shop and store. The

post projects about four inches above the ground and its top
is marked thus:

U. S.
(]
B. M.

Wrightsville, Pulaski county; (Bench-mark C.) elevation
256.85 feet.

Bottom of square cavity cut in limestone block which is set
in the ground near the southeast end of the platform at the
Little Rock, Mississippi River and Texas Railway station.
The stone is just west of the flight of stairs leading up to the
platform from the south. The top is beveled and has the
letters U. S. B. M. cut in the sides.

Wrightsville, Pulaski county; (Bench-mark II.) elevatio
265.22 feet. :

This is a secondary bench-mark between Sweet Home and
Wrightsville. The bench is the top of a brass nail almost in
the center of an equilateral triangle formed from three copper
nails in the top of the southwest block which supports the
platform, immediately in front of section house No. 2 of the
Little Rock, Mississippi River and Texas Railway. This
section house is between mile-posts 106 and 107, and is the
one occupied by the section foreman.

Little Rock, Pulaski county; (Bench-mark A.) elevation 297.85
feet. .

The center of a cross cut in the granite substructure of the
east face of the United States Custom House and Post-office.
It is beneath the water table course of niason_ry, and its center

-is about 1334 inches north and about 514 inches above the
upper corner of the north line of the basement'window, nearest
Second street.

. ) o
e e 2 B P

S ——

"
¥
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Little Rock, Pulaski county; same place as A; (Bench-mark
B.) elevation 296.54 feet.

A rectangular cavity cut in the north side of the granite
coping of ‘the wall enclosing the small sunken area, immedi-
ately in front of the basement window referred to above. The
bench is designated by the letters U. S. B. M.

Little Rock, Pulaski county,; (Bench-mark O.) elevation 287.06
feet.

The bottom of a square cavity cut in the top of a6 by 6
inch granite post, set near the main entrance of the State
House. This post is about 2914 inches south and about 33%
inches west of the southwest corner of the stone porch.

Argenta, Pulaski county; (West Base ) elevation 255.06 feet.

On the north bank of the Arkansas River in the east end of
Argenta. A square cut on the extreme south end of the west
monument of the United States Engineer’s base line, and is
marked with the letters U. S. B. M.

Little Rock and Fort Smith Railway,; (Bench-mark 1.) eleva- -
tion 314.47 feet.

A granite post about 30 inches long and about 8 inches by
8 inches, rough, except 6 inches of the top which is dressed to
6 inches by 6 inches, buried 27 inches in the ground was used
as this bench-mark. Tt is situated on the north side of the
Little Rock and Fort Smith Railway between 'mile-posts 4 and
5 (from Little Rock), 4 paces from the track and 1.6 meters
west of sixth telegraph pole west of trestle No. 12. The bot-
tom of a square hole cut in the top of the post is the bench-
mark. The top of the post is marked as follows :

) U. 5
&
B. M.

Mavche, Pulaski county; (Bench-mark II.) elevation 267.57
feet.

A granite post about 30 inches long and about 8 inches by
8 inches, rough except 6 inches of the top, which is dressed to
6 inches by 6 inches, buried 27 inches in the ground was used *
as this bench-mark. It is situated in the southwest corner of
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the yard in front of Mr. C. Chonoske’s residence at Marche,
Pulaski county, (Little Rock and Fort Smith Railway). This

house joins the store and post-office. The bottom of a square
hole cut in the top of the post is the bench-mark. The top of

- the [:iost is marked as follows :

U. 3;
]
B. M.

Palarm, Faulkner county; (Bench-mark II1.) elevation 268.7g.
feet.
A granite post about 24 inches long, and about 8 inches by
8 inches, rough c.xcept 6 inches of the top, which is dressed to
6 inches by 6 inches, buried 21 inches in the ground was used
as this bench-mark. It is situated on the west end of the yard
owned by Daniel Chism, post-master at Palarm, Faulkner
county, Ark., and is close to the‘line of fence about 10 meters
north of the building containing the post-office. It is'also on
“ the line with the south end of the platform of the railway
station at Palarm. Four lines forming a rough square were
cut on top of the post as its center,-and the surface within this

square is the bench-mark. The top of the post is marked as
follows ; U. 5.

B. = M.

Mayflower, Faulkner county; (Bench-mark IV.) elevation
286.08 feet. '

A granite post about 30 inches long and about 8 inches by
8 inches, except 6 inches of the top, which is dressed to 6.
inches by 6 inches, buried 27 inches in the ground, was used
as this bench-mark. It is situated in the southwest corner of
the yard in front of a house belonging to Mr. J. R, Miller at
Mayflower, Faulkner county, (Little Rock and Fort Smith
Railway). This house is almost due east of the station. Four
lines were cut on the top of the _po'-&_t, forming a rough square
at its center, and the surface within this square is the bench-
. mark. The top of the post is marked as follows : '
U. 5.

1

B. M.

— ELEVATIONS, gt

Preston, Faulkner county,; (Bench-mark V.) elevation 274.63
-~ feet.
, A granite post about 30 inches long and about 8 inches by
.8 inches rough, except 6 inches of the top which is dressed to
. 6 inches by 6 inches, buried 27 inches in the ground, was used
- .;s this' bench-mark. It is situated in the west end of the
p - yard owned by J. W. Austin at Preston, close to the line of
;:"Ehe fence and on the line with the north end of the building
~ containing the postoffice and store. The bottom of a square
hole cut in the top of the post is the bench-mark. The top
is marked as follows:
] B8
[
B. M.

Conway, Faulkner county; (Bench-mark VI,) elevation 319.29.
Ricet.
' This is situated on top of the stone foundation at the south-
‘ west corner of the brick record vault of the court house at
Conway. It consists of a square hole cut in a flat stone of
- the foundation. The bottom of the hole is the bench mark,
It is marked as follows: U. S, 0O B. M, The letters are
o roughly cut by an unskillful stone cutter.
Section House No. 5, Faulkner county; (Bench-mark VII.)
elevation 329.42 feet.
A granite post about 30.inches long and about 8 inches by
. 8 inches rough, except 6 inches of the top, which is dressed
} to 6 inches by 6 inches, buried 26 inches in the ground, was.
" used as this bench-mark. It is near the fence to the yard in
%tﬁ-nt of the house where the railway section hands live, and is
“nearly opposite Section House No. g, of the Little Rock and
Fort Smith Railway. The bottom of a square hole cut in the
top of the post is the bench-mark. The top is marked as fol-

U. =i

|
/ B, M.
Bridge over Cadron Creek, Faulkner county; (Bench-mark
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A s.quare hole was cut in the top of the stone abuatment to
the railway bridge over Cadron Creek on the Little Rock and
Fort Smith Railway, and the center of the bottom of this hole
is the bench-mark. It is situated on the abutment on the east
bank of the creek and north of the track. It is marked as
follows, the letters being roughly cut in the soft sandstone :

U.S.0OB. M.

Menifee, Conway county,; (Bench-mark IX.) elevation 285.13
feet.

A granite post about 30 inches long and about 8 inches by
‘by 8 inches, excépt 6 inches of the top, which is dressed to 6
inches by 6 inches, buried 27 inches in the ground, was used
as this bench-mark. It is situated at Menifee, Conway county,
a few feet west of the store-house used as a postoffice, and is
in line with the front of this building. An old well is quite
near the store. The bottom of a square hole cut in the top
of this post is the bench-mark. The top of the post is marked

as follows : U. S,
: Ol
B. M.

Plummerville, Conway county; (Bench-mark X.) elevation
2Q0.34 feet. _

. A granite post 30.inches long and about 8 inches by 8 inches
rough, except 6 inches of the top which is dressed to 6 inches
by 6 inches, buried 25 inches in the ground, was used as this
bench-mark. It is situated in the southeast corner of the yard
to the Sims Hotel at Plummerville. The bottom of a square
hole cut in the top of the post is the bench-mark. The top of
the post is marked as follows:

T Si

O
B. M.

feet.

A square hole was cut in the top of the upper step (stone)
to the west entrance of the Court House at Morrillton, Conway
county, The bottom of this hole which is near the south end
of the step is the bench-mark. It is marked as follows:

Morriliton, Conway county,; (Bench-mark X1.) elevation 386.03 "

ELEVATIONS. 93

’ . 5.
rj
B. M.

Germantown, Conway county; (Bench-mark XII.) elevation

304.70 feet.
A granite post about 30 inches long and about 8 inches by

g inches rough, except 6 inches of the top which is dressed to

6 inches by 6 inches, was used as a bench-mark. It is situated
in the southeast corner of the yard to the Little Rock and Fort
Smith Railway Section House No. 7 at Germantown. The
bottom of a square hole cut in the top of the post is the
bench-mark. The top of the post is marked as follows:

U. 5
i
B. M.
Blackville, Conway county; (Bench-mark X1II.) elevation

323.68 feet.
A granite post about 30 inches long and about 8 inches by

' 8 inches rough, except 6 inches of the top which is dressed to

6 inches by 6 inches, buried 24 inches in the ground was used
as this bench-mark. It is situated in the southeast corner of
the yard of W. H. Jones’ house at Blackville. The bottom of
a square hole cut in the top of this stone is the bench-mark.
The top of the post is marked as follows :
U. S.
t
B. M. \
Atkins, Pope county; (Bench-mark XI1V.) elevation 354.17
feet, ;
A square hole was cut.in the southwest corner of the stone
door sill at the southwest corner of the brick building owned

3 by E. A, Darr at Atkins. The building is at the northeast

corner of Railroad Avenue and Dover street, The bottom of
the hole is the bench-mark. The stone is marked as follows:

U. <H
(B
B. M.

Galla Creek, Pope county,; (Bench-mark XV.) elevation 309.54
feet.
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A granite post about 30 inches long and about 8§ inches by
8 inches rough, except 6 inches of the top which is dressed to
6 inches by 6 inches, buried 24 inches in the ground, was used
as this bench-mark. It is situated in the northeast ‘corner of
the yard to the large frame house owned by J. Potts and J. H,
Ragsdale at Galla Creek. The bottom of a square hole cut in
the top of the post is the bench-mark. The bottom is not
even and the rod was held at the lowest point which is slightly
below the general surface of the bottom. The top of the post
is marked as follows :

U. S.
O
B. M.

Russellville, Fope county; (Bench-mark XVI.)elevation 348.56
feet.

A square hole cut in the stone foundation to the main en-
trance of the Court House at Russellville ; the bottom of the

hole is the bench-mark. It is on the right of the entrance

going into the building and it is marked as follows :
U. Tk

e
B M
Ouita, Pope county, (Bench-mark XVIL) elevation 354.13
feet.
A granite post about 30 inches long and about 8 inches by
8 inches rough, except 6 inches of the top, which is dressed
to 6’ inches ‘by 6 inches, buried 20 inches in the ground, was
used as this bench-mark. It is situated in the southwest
corner of the yard to the dwelling attached to the Quita Coal
Company’s store near Ouita station, Pope county. The bot-
tom of the square hole cut in the top of the post is the bench-
mark. The top of the post is marked as follows :
U. S.
Ll
3 B. M.
Bridge over Illinois Creeck, Pope county; (Bench-mark XVIII.)
elevation 325.79 feet.
A square hole was cut in the top of the stone abutment to
the Little Rock and Fort Smith Railway bridge over Illinois
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Creek for this bench-mark. Tt is an abutment on the west
side of the creek and is north of the track. Tne bottom of
the hole is the bench-mark. It is marked as follows, the let-

ters being roughly cut: g
i
B. M.
Bridge over Mill Creek, Pope county; (Bench-mark XIX.)

* elevation 323.98 feet.

A square hole was cut in the top of the stone abutment to
the Little Rock and Fort Smith Railway bridge over Mill
Creek, near Mill Creek Station for this bench-mark. It is on
the abutment on the west side of the creek, and is north of
the track. The bottom of the hole is the bench-mark. Tt is
‘marked as follows, the letters being roughly cut:

U. <A
|
B. M.

London, Pope county; (Bench-mark XX.) elevation 378.15
feet.

A granite post about 30 inches long and about 8 inches by
8 inches rough, except 6 inches of the top which is dressed to

‘6 inches by 6 inches, buried 24 inches in the ground, was used
as this bench-mark. It is situated in the northeast corner of
the yard to Mrs. Sarah Battenfield’s house at London, Pope
county. The bottom of a square hole cut in the top of the
post is the bench-mark. The top of the post is marked as
follows : G =
O
B. M.

Little Rock and Fort Smith Railway bridge over Piney Creek,
Johnson county; (Bench-mark XXI.) elevation 336.40.

A square hole about a half inch deep was cut in the upper
surface of the stone forming the top of the stone pier of the
Little Rock and Fort Smith Railway bridge over Piney Creek
as this bench-mark. Itis north of the track and on the pier on
the east side of the creek. The bottom of the square hole is
the bench-mark. It was roughly marked as follows:
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U. S.
U
B. M.

This bridge is about one-fourth of a mile west of Berlin Post-
office (Piney Station) on the Little Rock and Fort Smith Rail-
way. ,

Knozville, Johnson county; (Bench-mark XXII.) elevation
393.70 feet.

A cross was cut in one of the stones forming the founda-

tion to the chimney on the west side of Dr. R. M. Osborn’s
residence at Knoxville, as this bench-mark. The center of the
crossis I foot 10% inchesabove the ground and 10% inches from
the outside face of the chimney, and it is on the side next to
the railroad on which the house fronts, The house is a small
frame structure and is west of the railway station near the
track. The stone is roughly marked as follows -
U. S,

+
B. M.

and the intersection of the lines forming the cross is the bench-
mark.

Cabin Creek, Joknson county, (Bench-mark XXIIL,) eleva-
tion 400.04 feet.

A copper bolt was leaded in the south face of the brick
chimney on the west side of the City Hotel at Lamar (Cabin
Creek), for this bench-mark. The bolt is in the third row of
bricks from the ground and in the second brick from the out-
side face of the chimney. A cross was cut in the end of the
bolt, and the intersection of the lines forming this cross is the
bench-mark. The house is one of the oldest in the town, ac-
cording to information furnished by a bystander.

Spadra Crees, Joknson county; (Bench-mark XXIV.) eleva-
tion 374.11 feet, e :

A square hole was cut in the top of a stone pier to the Little
Rock and Fort Smith Railway bridge over Spadra Creek, near
Clarksville, for this bench-mark. The pier is on the west bank
of this creek and the bench-mark is north of the track, near the-
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ﬂ western face of the pier. The bottom of this hole is the bench-
y ﬁark. It is roughly marked as follows :

U. 5.
!
B. M.

Clarksville, Johnson county; (Bench-mark XXV.) elevation

3 367.77 feet.

‘The north monument of the meridian line established in the
Court house yard at Clarksville, by the officers of t_he State
Geological Survey, was used as this bench-mark. This monu-
ment is a stone roughly dressed at the top to 6 inches by 6
inches for 6 inches below the top, planted in the northeast cor-
ner of the Court House yard. It has a hole in the cenll:er of
the top filled with lead into which a small brass pin is driven ;
the top of this pin is the bench-mgrk. The top of the lead
is even with the upper surface of the stone and the stone seems
firmly set in position. : .

. Clarksville, Johnson county; (Bench-mark XXVI.) elevation
366.52 feet. . .
The south monument of the meridian line established in the

Court House yard at Clarksville was used as this bench-mark.

This monument is a stone roughly dressed at the top to 6 inches

: " by 6 inches below the upper surface, planted near the south-
“east corner of the court house yard, just outside of the izon

fence. It has a hole in the center of the top filled with lead,
into which'a small brass pin is driven, and the top of this pin

1'- is the bench-mark, The top of the lead is about even with the

upper surface of the stone and the stone seems firmly fixed in
position. : .
Spadra, fohuson county; (Bench-mark XXVIIL.) elevation

4 376.12 feet,

A stone post roughly dressed to 6 inches by 6 inches for 6
inches below the top, and 2% feet long was used as this bench-

“mark. This stone is planted 2 feet in the ground in the south-

‘east corner of the yard to J. Siegel's store at Spadra, Johnson
«county. It is 22 meters east of the store, about 50 meters

north of the railway,and 150 meters east of the railway station
—B
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The bottom of a square hole cut in the top of the stone is the
bench-mark,

The stone post was made by a local stone cutter at Clarks-
ville, and the work is very roughly done, the letter S being cut
backwards. It is marked as follows:

U. 5.
L3
B. M.

1889 is cut on one face.

Hartman, Johnson county, (Bench-mark XXVIIL.) eleva-
tion 404.64 feet.

A cross was cut on the stone chimney on the east end of
the house owned by Joha Durnham at Hartman, Johnson
county, for this bench-mark. The house is about one-third of
a mile west of the railway station, and the cross is on the south
side of the chimney or side facing the railway, and is on the
fourth stone from from the ground. The house stands about
150 meters north of the raiiway, and the cross and letters are
roughly cut, as follows :

U. S.
_‘l_
B. M. i

The intersection of the lines forming the cross is the bench-
mark,

Coal Hill, Johnson county; (Bench-mark XXIX.) elevation
472.57 feet.

A square hole was cut in the stone foundation of the stone
chimney to the kitchen of the Central Hotel at Coal Hill for
this bench-mark. The hotel is quite near the railway station,
and the kitchen is behind the main building and built as an
extension to it. The bench-mark is about the center of the
outer face of the chimney, which is on the east side of the
chimney. It is roughly lettered as follows :

U. 5.
)
B. M. :

The bench-mark is about 3 inches above the ground, and
the bottom of the hole is the bench-mark.
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.Altm; FEranklin county; (Bench-mark XXX.) elevation 540.99
feet.

A copper bolt was leaded in the south side of the brick
chimney of the large boarding house near the railway station
at Altus for this bench-mark. The house is owned by F. M.
Hammond, and is situated north of the track and a short dis-
tance west of the railway station. The bolt is in the eighth
.course from the stone foundation and the third brick from the
east side of the chimney. The intersection of the lines cut in
the end of the bolt forming a cross is the bench-mark, which
is in the center of the end of the bolt. It was roughly lettered
as follows : L

T v B,

+
B. M.

Qzark, Franklin county; (Bench-mark XXXI.) elevation
398.36 feet.

A copper bolt was leaded in the east side of the brick court
house (near the southeast corner) at Ozark, for this bench-
mark. The bolt is in the row above the ground and in the
brick from the southeast corner. A cross was cut in the end
of the bolt and the intersection of the lines forming the cross
is the bench-mark. It is not lettered, as no stone cutter was
at hand, and it was not desired to deface the building. -

Poepping, Franklin county; (Bench-mark XXXIIL.) elevation
381.56 feet.

‘A small hole was roughly cut in the stone foundation to the
stone chimney on the east end of the ]. H. Bronte’s house at
Poepping, Franklin county, for this bench mark. This is the
only house at the station, which is nothing more than a switch,
‘The bench-mark is only a few inches above the ground and is
at the northwest corner of the chimney. No tools were at

~ hand, and the hole was cut with a railway spike. The bottom

of the hole is in the bench-mark.

White Oak, Franklin county; (Bench-mark XXXIII.) eleva-
‘tion 394.88 feet. _ _

A square hole was cut about half an inch deep in the stone
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foundation- to the chimney on the east end of Dr. W. W.

Rambo’s house at White Oak, Franklin county, for this bench-

mark. The house is about 20 meters north of the railway and
is a short distance west of the station sign. The office is in the
corner of the yard near the house. The bottom of the holé is
the bench-mark. It is roughly marked as follows :

U. S.

O
B. M.

The bench-mark is only a few inches above the ground.

Little Mulberry Creek, railway crossing, Franklin county:
(Bench-mark XXXIV.) elevation 383.18 feet.

A square hole was cut in the top of the stone pier to Little
Rock and Fort Smith Railway bridge over Little Mulberry
Creek for the bench-mark. Itis on the pier of the east bank
of the creek and is south of the track inside the outer line of
the superstructure of the bridge. The bridge is one-third of a
mile west of the railway station at Mulberry. The bottom of
the hole is the bench-mark. It is roughly marked as follows :

U. S
O
B M

Dyer, Crawford county; (Bench-mark XXXV.) elevation
427.74 feet,

" A square hole was cut in the stone foundation to the stone
chimney on the east side of a house belonging to W. W. Larne
at Dyer for this bench-mark. The stone is quite rough and no
attempt was made to cut letters. The bench-mark is only a
few inches above the ground. The house is opposite the cot-
ton platform at this station, and is north of the track and about
80 meters or yards distant. The bottom of the hole is the
bench-mark.

Alma, Crawford county; (Bench-mark XXXVI.) elevation
433.63 feet. X

A copper or brass bolt (one-half inch in diameter) was leaded
in the north wall of a brick store at Alma (belonging to Mr. L.
C. Locke), for this bench-mark. The bolt is in the fifth brick
from the northeast corner of the building and in the seven-
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teenth course from the foundation. A cross was cut in the
end of the bolt and the intersection of the lines forming this
cross is the bench-mark. The building is opposite the railway
station and directly south of it. There are no buildings be-
tween the railway station and this store.

Van Buren, Crawford county,; (Bench-mark XXXVII.) eleva-
tion 409.50 feet.

A stone post 214 feet long, roughly dressed to 6 inches by 6
inches at the top and for six inches below it, was used as this
bench-mark. It was buried 20 inches in the ground in the
south corner of the Court House yard at Van Buren. A square
hole was cut in the top of the post and the bottom of this hole
is the bench-mark. It was roughly lettered as follows :

u. S.
O
B. M.

1889 is roughly cut on one side of the post.

Van Buren, Crawford county; (Bench-mark XXXVIIIL.) ele-
vation 412.97 feet, : _

A copper bolt was leaded in the southwest wall of the brick
CourtHouse at Van Buren, for this bench-mark. The bolt is
in the second course from the foundation and in the second
brick from the south corner of the building. A cross was cut
in the end of the bolt and the intersection of the lines forming
the cross is the bench-mark. The brick cracked when the
bolt was driven in and it should be compared with bench-
mark XXXVII, which is only a few feet distant, before being
used.

Van Buren, Crawford county; (Bench-mark XXXIX.) ele-
vation 412.94 feet. )

A square hole was cut in the stone abutment to the iron
railway bridge over the Arkansas River at Van Buren, for this
bench mark. It is east of the track and on that portion of the
abutment on which the bridge rests on the north bank of the
river. The bottom of the hole is the bench-mark. It is

marked as follows : « . & S.
B.
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Van Buren, Crawford county; (Bench-mark XL.) elevation
412.80 feet.

A square hole was cut in the stone abutment to the iron
railway bridge over the Arkansas River at Van Buren for this
bench-mark. It is on that portion of the abutment on which
the end of the bridge rests on the south bank of the river.
The bottom of the hole is the bench-mark. It is marked as
follows :

U. S.

W]
B. M.

B. M. XL.

Fort Smith, Sebastian county,; (Bench-mark XLI.) elevation
446.26 feet.

A copper bolt was leaded in the west wall of the United
States brick jail for this bench-mark. The bolt is in the first
course above the limestone base stone, about 1 meter above
the ground. Itis in the fifth brick from the jamb formed by
the side of the building and the brick ventilator. The jail is a
new pressed brick addition, with stone trimmings, to the
old United States building. A cross was cut in the end of the
bolt and the intersection of the lines forming the cross is the
bench-mark. The letters U. S. B. M. were cut in the base
stone immediately below the bolt.

Fort Smith, Sebastian county; (Bench-mark XLIL) elevation
427.26 feet, ' -

A square hole was cut in the outer edge of the stone door sill
to the back door of the brick building on the northeast corner
of Garrison Avenue and First street, at Fort Smith for this
bench-mark. The building is owned by Mr. Thomas Rogers
and used as a saloon. It is diagonally across the street from
the old Little Rock and Fort Smith Railway passenger station.
The bottom of the hole is the bench-mark. The letters U. 5.
B: M. were cut immediately below the hole in the door sill,

-

RAILWAY OR SPIRIT LEVELS.

The elevations given below are those furnished by lines of

spiri noissance or construction
spirit levels run for purposes of recon

of railways. In the cases of railways constructed the' eieva.-l
tions, unless otherwise stated, refer to the top of the nigh rai

nger station. -
5 I:;l:ngaz?ethi railway lines were run from a'ssumed data pif
all such cases the lines have been tied and adjusted to thel:'me;
of precise levels brought up for this Survey from ifhe_ Gulf o
Mexico by the United States Coast and Ge(’)detlc Survey.
The elevations given herewith therefore he_wmg been thus
adjusted will not be found to agree exactly with tl'fose_ kept on
file in the offices of the engineers of the several ral_lways.

The elevations along the various railway lines in the State
vary greatly in accuracy and value; and some of them hav.e
been found so at variance with the system as a whole, that it
has not been possible to use them in this list.

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY.
(Main Line.)

Eleva-
tions.
Stations.

297.10

Carming: [, ve; sivass e
COlONY BRKE o o i denss s rred s bR g a0 ga Wb pwh b 13
Btk RINEr i voin ad i pmnwitin s Varsiivn i by cEms e g ey
ROl T3 caniass v Tomir ey et e o
Peach Orchard.eesssisrerarisessciocnes
Delaplaine ..ol hiiersvnsessvesib i ba e e

BRI 2 i bava o pona umain wassEam AT P R S TS S R

SWIlOD ¢ cvevnii i b
Tuckerman ........... R L e e S LT
Diaz (Junction B ille )

NEWPOTE. . ccarsinnasnsis nrsssnmsannsssrrsnneassastnn

i 5 it i known how much. Levels from the
has been raised at Newport; it is not : !
v S.T::nt:::‘arka:n the river bank 400 feet north of the elevator make the top of rail opposite

sonth end of passenger station 288.07.
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Stations,
White River bridge

Baring Cross
Arkansas River bridge ..,.
Little Rock

Ensign

Mabelvale .
Alexander ., .

Saline River bridge ....
Traskwood
Gifford .

Texarkana

ANNUAL REPORT STATE GEOLOGIST.

ELEVATIONS. o5

(]
ST. LOUIS, TRON MOUNTAIN AND SOUTHERN RAILWAY.

(Crowley's Ridge Branch.)

Stations,

Gainesville
Paragould
117 1 1] e L L e CE P L T S e e Oy
Powell . ...ocoianiiiidii,, . casanen ives smavas i
Nettleton®
Ridge ,vcosriccvnininnnssimi i
Harrishurg .. ouveiioniieiieeernnsisins
White-Hall. . .ov vinvnavenannanais

. Cherry Valley,..
Vanndale

WENOe o «oveeianeiaaiavas B e A R B A A B S Ee R
Forrest City (west rail at crossing of L. R. & M. Ry) .. ........ 278.16

L’Anguille River ,...,.... S s R R e e N YA
ReIRON . covrnessasrsssassaressannanns INLEL I et R P

B ETST-1] | P R T e S P P PR PR PR P
PrEStON  ...covsressasrrsssrasas

LaGrange ......... seceviviavanninnes

HIGWE .uuivianissraneniavhrsasanasssiss

Latour.....
EVOEIR o - ittt foriwomsd s e w s S A S b e 8 o
Arkansas Midland Ry, crossing
Helena o iiiiisvmimessvasssabnd s KA ALE duy X anvoe g i T

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY.

(Batesville Branch.)

Stations,
ST b L et
Paroquet ..cue.uaaiin-
Newark .....
Sulphur Rock....
Moorefieldi.....oveiionat
BatESVIIIE . v onennrrerssnsanennnsbicnnsetiaymsassaans spesssspsnns
A e T L e S E e
BRI +n s sad dssind amsnn s samasin vaasannssairs s sansesiiyismses

#Nettleton : The Crowley Ridge Branch elevations have been corrected by K. C., 8. k M.
levels at Nettleton, there being a discrepancy between the Bald Knob levels at Wynne and the®
X.C., 5. &M, The Bald Knob levels agree within 4-10 of a foot at West Memphis,

o
ol
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ST. LOUIS, IRON MOUNTAIN AND

ST.
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(Bald Knob Branch.)

. Eleva-

Stations, " tions,
i T TN ) A T 208.40
Rio Vista

White River (high-water mark)
White River (low-water mark)

................................ 179.40
Augusta . ..., ...

Krums* Mill ...,...., .

Makies zio il vath ematenn,

West bank Cache oyl £ TROTVRSN A i 198 .40
Martin (crossing of White and Black River Valley Railway).... 201,49
e T L R Bl 209,40
By DnVinms gy o L ST oo 207,10
Moptone =i - R LTl <. 22340
e Ol o e o R 217.90
Hamlin

Wynme: Junetion. ... vuve, . vriis.ors
Summit Crowley’s Ridge
Levesque

Eimo
Gavin

(Camden Branch.)

Stations, %ilg ;:.-
Whelen 248.80
Sa_yre ................ « 204,10
Chidester 280,90

[ Camden 143.10

ST, LOUIS, IRON MOUNTAIN

Baxter ...,
Collins., . o7
Munﬁcello._..._ 5

a

(Warren Branch.)

” Eleva-
Stations, ti::s.

187 30
Trippe Junction

Halley
Dermott

Frgs
LOUIS, 1RON MOUNTAIN AND SOUTHERN RAILWAY.

SOUTHERN RAILWAY,

AND SOUTHERN RAILWAY.

— - =
ELEVATIONS, 1.07
NORTHERN RAILROAD.

‘HOUSTON, CENTRAL ARKANSAS AND S

tions,

S v 146.00

MeGBHRE - . s mertisamaaniiims . AR

R e e 140.88

g k] § el N PR b

Hudspeth. ... ... s

Morrell ....... et

Portland .......... e

Parkdale o.vee oo sy

WOEIHGE o onr i vns 2

e = gz
State Line, Arkansas and Louisi

ST.

AY,
LOUIS, IRON MOUNTAIN AND SOUTHERN RAILW

: Fort Smith Branch.)
(Little Rock and e
tions.
e i ABS) i wmsr sl B 261.4
Argenta (Little Rock and Memphis crossing) ..... .

Fort Smith crossing

Reynolds Spur: sooaus blitnatvenaiai wlaimRiddn e e
e e s A
Mayflower ......oooaa .‘..A." ........
Bold-Creek-siinsrie 1 SR bRt s e
PLEREON ot - caimwprrs sy snalsaivs s

Muiifer. . ucmruienfo il s prsames s e 0 s
Plommerville
BMorsilon ... seronssiossss kaaseesvaiaass
Welborne....cvsicesivasnsasssssn
Point Remove ...
Germantown

[T RO U e CE T 2 3
Mill Creek cicauviriisvanmiiagssansas
Lol on = R e

Mixer
Piney ...
Knoxville .....

TOrner. . avsw=+.

Catin Creek
* Clarksville .., - . .oo.s
Spadra ....o00 aaaie :
el et oW AR o 3659
TR ST 2 oy ey » g T e R 0. ek R o
mt vt b L e A e A T , ........... i
A o T S A LT o S S i
R e, e e e ... ol st i
(577 4 S e Rl e AT K e S
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Stations,
Poepping ..... .. ..
White Qak ........
Pleasant Valley. ..

Mulberry ..., . .

ANGEE R e s

Alma ... . .

Van Buren ............. .. .. - :

e L.&SIF'J‘mcﬁon .... .::.“ .......... s T b e vea. 405.6

Fr. Smith.. = sy T e <l i
o e R N 8 woe. 4198

KANSAS CITY, SPRINGFIELD AND MEMPHIS RAILWAY

Stations, i
Mammoth Springs o
Afton ....vui..0. . - ot
Hardy . ........ s
Williford Hioir
Ravenden .. B
Spring River bndge b = e
bl e ) WveNETOE N 289.19
Black Rock. . " e
b Rwerbndge ..... ST woo. 259,10
Portia . Y e
chie_'_‘___ T uagess 268,10
e e e 265,10
Boum“me.”I“““."H B U . ¥, | 1
3 : i A SR DI DN
Cotton BeltRallwaycrussmg SR R el i

EATR e s b S caven, 269,10

Nettleton .
BlgBaySIding.... e s
Hatchie Coon. . ..,
St. Francis River bridge ....... y
Marked Tree o
Tyronza River bridge
Tyronza

Gilmore, ..., .,
Clarketon ....,,.., .
Marion .........
L. R. & M.Ry. crossing .......,..

I P e S e st s G cresna 221,10
Zero of river guage at Memphis........,, e
West Memphis Bald Knob Branch levels. ..... ;::’;‘sg

LINE
OF LEVELS FOR A RAILWAY FROM THE MOUTH OF BULL

CREEK, MO., TO DARDANELLE, ARK.,

Corrected by a .
Pproxlmte compari 5 e
levels at Russellville, Ark. o A Co Rt Suvey

Stations,
ons, Sec. Town. Range.

-Arkansas state line near headwaters of 'I'l.u-key Creek. 10 21N
T E e .2 WL

*Omaha

e,
L1 U T S e

Burlington.....,....
Summit south of Bear Sprmg S

21N, 21w,
20 2N 21w,
vevsn 30 19N, WW,

b AR e e

Elevs.
tions,

13E8.¢
7.
l438.0
15100

. Bear Creek Valley 2% miles below summit ... ...

= B - e e

= "
=t
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Fleva-

Stations. Sec. Town. Range, tions.

Valley east of Harrison ...... oo, i et R 3 18N,  20W. 1100.0

Valley west of BallETOTIPE o wieinssv oo ramanins nispzninn T el 1 19 18N, 19 W. 1036.0

; .32 18N, 19W. 12080

Snnm!t at head of Elm Branch of Hog Creek .

Flats of Clear Fork and Hog Creek at Marshall Branch ...... Wil B
‘gummit Clear and Mill Creeks
summit Mill and Dry Creeks ...
Farm Flats above overflow

17 N. 18 W, 848.0
16 M. 18 W. 1178.00
16 N. 17 W, 800.0
16 N, 16 W. 5830
cesavEvsRrass  wesws 1158.0
1N, 17TW. 1853.0

Symmit of Bear Creek and Middle Fork of Illlnots Creek MR

Jupction East and Middle Forks Illinois Creek. Farm lands above
WN., 18W. 628.0

SR O T R e e e s s S ==y 7]
Junction North Fork Illinois Creek . , 10N, 19W. 485.0
9N, 20W.  448.0

Bacond Bench at DOVEr. ... cua. virssimevmsisaris
tntersection L. R. and Ft. 5. Ry, at Russellville .... ..... Lt ] 7 N. 20 W. 340.0

Arkansas River Flats opposite Dardahelle.......c.ooiireenn..n. 19 TH.,  20W: 314.0
5T. LOUIS SOUTHWESTERN RAILWAY.
“ Cotton Belt.”

Connection made with Coast Survey levels by means of St.
1., I. M. and S., and K. C., S. and M. Ry. levels at Jonesboro

and Paragould.
(From Jonesboro to Mo. State Line.)

Eleva-
Stations. tions.
Jonesboro . Laiaih i il iad i F ot R AT T ciessears 31110
. Brookland oo iirenseens Aflidputaasneeisaisssnanasnnn . 261.50
7 Bethel Josivovicnmninive i He bl s e o vyt RERLD
Paragould ......... PR ) P Ly SRR iy LR S 280,31
Marmaduke. .o eocnicnrsrars A N AL o i 1 e vues 27150
ReCrOr: oo inenanas s s b voiensaias S M A S R A S RS wesiees 28760
GEREEWAY .. .7 s vained i s aahn bom i P S TR D T sivans 28950
Piggott ...... e e i e LR e b L weras 286.50
St. Francis. ... cviiariennas S R Y e Y Ere e gns: 20450
(From Pine Bluff to Aurich Junction.)
Pine-Blnff, &y i LT T e P ol B sl s a
WELINE Locsl ik il v §1a18 331k e S ST g A Sk weiins 208.58
Rob ROy .-vverennas eaereaseeamsesanians caiseabessooas o 208,58
Althelmer .. iiinavivinineis ia neeswoia