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Clifty Natural Bridge. Photo by Jerry D. Vineyard.




About
The Author

Someone said of Thomas R. Beveridge that he
was "a character with character” . . . And so
he was. His quick wit and expressions were
unique and this book — an effort covering more
than a decade — is "“pure Beveridge.”

State Geologist of Missouri from 1955
through 1964, Tom Beveridge was noted for his
wit and charm as well as for his considerable
accomplishments in an astonishing range of
activities. He was State Geologist during one of
the most exciting times in Missouri geology —
the decade of exploration that led to discovery
and development of the Viburnum Trend, now
the world's most productive lead mining district.

Following his tenure as State Geologist, Dr.
Beveridge {(Tom to just about everybody) joined
the faculty of the University of Missouri-Rolla

THOMAS R. BEVERIDGE

where he enjoyed a career as a professor who
consistently won awards for teaching excel-
lence from the student body.

A "transplanted Presbyterian” from lllinois,
Tom Beveridge made Missouri his home and
developed a benevolent interest in the his-
tory, folklore, habits, and language of Mis-
sourians, particularly the people of the Ozark
hill country.

Tom's fascination with and respect for Mis-
souri people illuminates his writing with gentle
and subtle wit. A favorite pastime for Beveridge,
and the source of much of the information on
geologic sites in this book, was attending
country auctions. Here he met the people on
their turf, where he obviously enjoyed theair
company, and they, his.



Over the years he developed an outstanding
collection of Ozark "antiques” — furniture,
tools, collectables of all kinds — with which he
and his wife Nan furnished their comfortable
home on "Pea Ridge,” where they had an
inspiring view of Tom's beloved Ozarks.

Geologic Wonders and Curiosities of Missouri
was a labor of love — for the geology that only
another geologist could appreciate, and genuine
respect and admiration for the "home folks"
who are stewards of these things.

For many years, the Beveridge calendar was
crowded with speaking engagements to every
imaginable group with whom he shared his
enthusiasm for Missouri. Thousands saw and
heard previews of this book through Tom's
illustrated lectures, punctuated by the Bever-
idge humor and laced with pungent observa-
tions about religion {or lack of it} as practiced
denominationally. Tom's after-dinner talks at

conventions sent many an out-of-state visitor
back home with pleasant Missouri memories.

So read these pages with a light heart; look
for the "Beveridgisms"” that make scholarly
science a pleasure to read. Enjoy the book, and
better still, visit and wonder about, as the
author did, the places that help make Missouri
unique among statas.

Tom Beveridge amassed information on more
than 400 interesting places in Missouri, and
Jerry D. Vineyard added many others, but there
surely are some that have escaped attention; any
reader who knows of a site not covered herein is
invited to communicate through the Missouri
Department of Natural Resources, Division of
Geology and Land Survey at Rolla.

Jerry D. Vineyard
Deputy State Geologist

This revised edition contains many minor changes. including directions
for reaching some features, ownership, new and/or additional infor-
mation about sites, and other miscellaneous improvements. Jerry D.
Vineyard added numerous new sites that came to his attention after
publication of the First Edition. Those feature descriptions written
entirely by him are noted by the initials JOV after the feature name.

daughters.

1918-1978

Dr. Thomas R. Beveridge died on August 24, 1978 in his home in Rolla, Missouri
after a long struggle against cancer. He was 60 years old. Beveridge grew upon
& farm near where he was born in Sandwich, lllinois in 1918. There he is buried.
His wife, Nan, was killed in a school bus accident in 1982. He is survived by two

The photo of Dr, Beveridge on page v was taken by
his brother-in-law Franklin Newhall.

Vi




Foreword

Missouri is an amazingly varied landscape
that reflects the character of the underlying
bedrock. In the same way that the weather-
beaten visage of a farmer reflects the seasons of
drought, flood, cold, and heat, so the face of
Missouri reflects the ages of time. The land has
been shaped by geoclogic forces as mighty as
continental drift, and as gentle as ground water
dissolving limestone, or wind depositing dusty
layers of loess.

Compared to the human life span, geologic
changes seem infinitely slow. Yet, during the
course of the geologic history of Missouri, many
unusual features — wonders and curiosities, to
be specific — have developed. The writers of
this book have found and described many of
these oddities, some of which, while they
required countless years to develop, have been
obliterated by human activity. Fortunately, most
are still relatively the same, changeless yet
changing ever so slowly.

From the once-molten, igneous rock knobs of
the St. Francois Mountains, to the gentle
mounds and glacial erratics of northern
Missouri, our state is a fascinating land. In so
many instances, unusual geclogy and equally
unusual human history combine to produce
places of extraordinary interest. Graham Cave,

in Graham Cave State Park, for example, is a
geological marvel that also harbors a history of
human habitation dating back over 8,000 years.

Many of the wonders and curiosities de-
scribed and pictured in these pages are in state
parks or on other public lands. Others are pri-
vately owned but shared with visitors in the
tradition of Missouri hospitality. In the rugged
Ozarks region of our state, large areas of public
lands are linked by trail systems that cross state
parks, state forests, and federal lands. The
Departments of Natural Resources and Conser-
vation have established a Missouri Natural
Areas System, that already includes many of
the geologic sites described in this book, set
aside for the enjoyment and wonder of genera-
tions to come.

As you read these accounts of Missouri's
geology, from the pen of one of our most memo-
rable State Geologists, remember that the
stewardship of these and all other natural
resources is the responsibility of all Missouri-
ans. As Dr. Beveridge might have said, "Walk
softly and carry a cameral”

G. Tracy Mehan I, Director
Missouri Department of Natural Resources
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Figure 1

Missouri"s natural attractions are a result of geologic processes that shaped the
landscape. This view of a biuff on Gravois Creek in Morgan County is from Broad-
head, 1873,
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Introduction

66 Were the Elephant Rocks brought by a glacier? Why is Natural Bridge

Road in St. Louis so named? What is a shut-in?” Such commonly
asked guestions as well as inguiries regarding locations and origins of other
unusual geologic features provided the nudge for this publication. Its inception
dates back to a card file of Missouri's natural bridges started in the 1850's; this
file grew to include other geologic features of possible interest to the layman,
and is still growing at publication time.

Missouri has great geologic variety and has long been a world-famous mining
state. Recreation, although a more recent industry, is a major one and many of
the natural recreational attractions which have given Missouri the motto,
"wake up to Missouril” are a direct result of the geologic processes which
have shaped the landscape (fig. 1). The Missouri Geological Survey (now Mis-
souri Department of Natural Resources, Division of Geology and Land Survey)
has published reports on the caves (Bretz, 1956} and springs {(Beckman and
Hinchey, 1944; Vineyard and Feder, 1974) of Missouri and receives many in-
quiries relative to geologic features other than caves and springs. This report is
an attempt to answer such inguiries and to describe a host of both well-known
and little publicized scenic and/or intriguing geologic attractions. To minimize
repetition, the features are categorized primarily by form or origin. Sites are
described in numerical order and are located geographically on plate 1. The
appendix describes how to use topographic maps to locate features.

It is understood that cataloging will be enlarged as additional sites or areas are
submitted; any supplementary information will be appreciated. The compilation
may seem provincial because the Ozarks are especially well endowed with
geologic attractions and are in the backyard of the Division of Geology and Land
Survey. Any slighting of other areas in Missouri is not intentional.

ACKNOWLEDGMENTS FOR THE FIRST EDITION

The Board of Curators, University of Missouri, granted Dr. Beveridge a
sabbatical leave for the spring of 1972 which made this report possible.

Staff members of the Missouri Department of Natural Resources, Division of
Geology and Land Survey have given much assistance in calling attention to
unusual features and special acknowledgment is due to James Martin, Charles
Robertson, and Jerry D. Vineyard for such contributions. Mr. Vineyard con-
tributed a large amount of information on sites, gave freely of his time for
conferences, took most of the photographs, and wrote descriptions of several
locales. C. Helmer Turner of Springfield, retired Missouri State Highway Depart-
ment geologist, provided many data on features in southwestern Missouri,
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William C. Hayes, former State Geologist, has long had an interest in this
compilation and the writer is grateful to him and his successor, Wallace B,
Howe, for their support and constructive criticism.

Others with the Missouri Department of Natural Resources, Division of
Geology and Land Survey who provided assistance include Barbara Harris,
editor, who was responsible for final editing, layout design, and publication
while staff geologist Arthur W. Hebrank served as technical editor. Copy was
typeset by Barbara Miller and illustrations were prepared by Gary Clark, Susan
C. Dunn, Billy G. Ross, and Randal Rinehart,

George C. Schowengerdt of the University of Missouri-Rolla (UMR) faculty
gave assistance on locales in the Irondale area and students at UMR, especially
John Baz-Dresch, David Butherus, and Anita Williams, supplied information on
nearly a dozen natural bridges. Mr. Eugene Degenhardt of the U.S. Army Corps
of Engineers, 5t. Louis District, furnished data on the Mississippi River channel
and Grand Chain. Albert J. Krueger of the Missouri State Highway Department
assisted with information regarding central Missouri sites. Special thanks are
due Richard Gentile of University of Missouri-Kansas City (UMKC) and Harry
King, formerly of Southern Missouri State University (SMSU), for descriptions of
sites 108, 287, and 370, respectively.

Of the many citizens who cooperated with information and hospitality, the
following were especially helpful and merit acknowledgment for their
contributions: C.E. Boulson and Allen Conrad of the Sho-Me Power Corporation,
Marshfield; Perry Bryan of Round Spring; Gordon Collett of Kirksville; the late
J.J. Connelly of lronton; George Crighton of Springfield; Ray Doerhoff of 5t
Elizabeth; George F. Hellmuth of St. Louis; Elmo Ingenthron of Kirbyville;
George Kastler of Lebanon; William Royce of Doniphan; Elmer Tiemann of
Fredericktown; and Cleo Yancey of Steelville. Mrs. Bruce Rau and Mrs. Kenneth
Myers of the UMR Graduate School Research Office expedited completion of the
manuscript by retyping the first draft. Mrs. Charles Deloach of the School of
Engineering also transcribed dictation and retyped first drafts.

The late Professor J.B. Butler of the Missouri School of Mines and Metallurgy
was a pioneer in compilation of county maps {now out-of-print) showingunusual
natural features of the Ozarks and his work was both an inspirationand a founda-
tion for the present work. The Missouri Department of Natural Resources,
Division of Geology and Land Survey reports, Springs of Missouri{Vineyard and
Feder, 1974) and Caves of Missouri(Bretz, 1956) make numerous refarences to
geologic features of interest associated with spring and cave systems.

The idea for this report on unusual
geologic features dates back to a
card file on natural bridges started
inthe 1950%s. . ...
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ACKNOWLEDGMENTS FOR THE SECOND EDITION

This edition of Thomas R. Beveridge's Geologic Wonders and Curiosities of
Missouri contains many new entries and improved information on features
previously described. Jerry D. Vineyard, who wrote parts of the first edition,
contributed many illustrations, and collaborated with Dr. Beveridge in publish-
ing the book, compiled the information for the second edition. Mr, Vineyard is
Deputy State Geologist of Missouri. Like Dr. Beveridge, he has maintained a
career-long interest in unusual geologic features of Missouri. As Dr. Beveridge
did, he frequently gives illustrated lectures on Missouri’s natural features
and
is ever on the lookout to add more sites to the nearly 500 features recorded
in this book.

As with the first edition, numerous citizens contributed information and
illustrations to make the book more complete. Membears of the Missouri
Speleological Survey, Inc., documented several natural arches and tunnels in
their work of compiling information on Missouri caves. Mr. Scott House was
especially helpful. Other members of the Survey are acknowledged with the text
associated with their contribution. Mr. Don Kurz of the Missouri Department of
Conservation sent information on several sites. Mr. Gary Reese provided a
photo of “The Pinnacles” in Boone County. Mr. Dickson Stauffer, formerly a
staff artist with the Department of Natural Resources, provided several
pen-and-ink drawings. Mr. Walter Solovik graciously guided the author to "The
Candlesticks,” one of the most noteworthy of the features in this edition.
James E. Vandike and Arthur W. Hebrank of the Geological Survey Program,
Missouri Department of Natural Resources, Division of Geology and Land
Survey, contributed information on several sites. Vandike also provided several
of the new illustrations.

Staff of the Geological Survey Program produced the revised manuscript and
illustrations — Keith Wedge, chief of Information Services Section; Gary Clark,
graphics supervisor; Phillip Streamer, Susan C. Dunn, and Billy G. Ross,
graphics specialists; Betty Harris, typesetter; Sharon Krause, typist; Robert H.
Hansman, editor.

Introduction
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Figure 2
Hill-mountain types and terminology.
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Mountains, Hills, Knobs, and Mounds

T he geologist, with his passion for terminology, has wisely (or resignedly)
abstained from defining the difference between a knob, hill, and moun-
tain. The cliché regarding visitors in Rome is applicable to Missouri place names
for heights; if the local residents call a 100-foot-high bump a "mountain,” a
mountain it isl Figure 2 shows the generalized distribution of hill-mountain
types and terminaology.

The naming of heights does have a general, although not consistent, geo-
graphic trend in Missouri. Knobs are the most common names in the Lincoln
Hills of northeastern Missouri in Lincoln, Pike, and Ralls Countias, although an
exception is The Pinnacle at Clarksville. In general, there is a tendency tocall the
rugged areas of Jefferson and Ste. Genevieve Counties hills, whereas the
exceptionally high areas in the vicinity of lronton and Potosi are appropriately
called mountains. The term mounds is most common in the relatively flat areas
of western Missouri south, east, and northeast of Kansas City and balds are
most commeon in Qzark, Douglas, and Taney Counties in southwestern Mis-
souri. The term "Pilot Knob” is rather common in the Ozarks and Moses
would have been busy had he visited all the Mt. Pisgahs and Mt. Nebos in the
state. Probably the origin of the term Pilot Knob dates to the usage of such
promontories for early land navigation (pilotage).

In general, individual hills were not pushed up into their present positions by
some geologic force, but exist as a result of erosion which left them behind as
remnants of a formerly extensive upland surface. Definite exceptions to this
are the loess hills of northwestern Missouri formed by deposition of windblown
silt and clay and, possibly, the hills and mountains of the 5t. Francois Mountains-
Potosi-Eminence area, which were formed by the erosion of sediments of a
massive uplift of once-molten ignecus rocks in the far distant geclogic past.

The Lincoln Hills owe their existence primarily to the erosion of an anticline,
the Lincoln fold, an arch trending northwest from Lincoln County through Ralls
County. The hills of Jefferson and Ste. Genevieve Counties resulted from the
erosion of an escarpment of northeast- to east-dipping rocks. The Benton Hills of
southeastern Missouri, south of Cape Girardeau, are erosional remnants or
“last hills" as discussed in the section on the Southeastern Missouri Lowlands.
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Figure 3
One of several interesting features near Taum Sauk Mountain is Devils Toll Gate. Photo by Jerry D. Vineyard,
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TAUM SAUK MOUNTAIN AND RELATED AREAS

fron County, at terminus of Highway CC, 4 miles (crowline) southwest of

Ironton, in secs. 4. 5, 7. 8. and 8. T. 33 N, R 3 E., fronton 7ii-minute
Quadrangle. (See No. 2, Lead Hill, and No. 3, Seymour Ridge. for their locations.)

An outsider attempting to describe the many unusual and scenic geologic
features of the Ironton-Arcadia Valley area feels frustrated in realizing that he
could do the area justice only were he to live there for many months and explore
the mountains, shut-ins, and many other features on foot. The Taum Sauk Trail,
which extends from the Elephant Rocks south to Shepherd Mountain Lake,
thence southwestward over Taum Sauk Mountain to Johnson Shut-Ins State
Park, is an excellent hiking route for getting both the intangible and tangible feel
of the St. Francois Mountains area. The Graniteville, Ironton, and Johnson
Shut-Ins 7%-minute Quadrangles are modern and invaluable aids for following
the trail. A visit to Taum Sauk Mountain and several of its nearby features(fig. 3)
is greatly enhanced by having the Ironton 7%-minute Quadrangle in hand.

1. TAUM SAUK MOUNTAIN

Taum Sauk Mountain, with an elevation of
1.772 feet above sea level at its crest in the
SWi4 SEV sec. 4. T. 33 N, R. 3 E., is the
highest point in the state.

This mountain is composed mainly of por-
phyry with a few exposures of granite. Both
of these once-molten rocks are Precambrian
and thus over a billion years old, belonging to
rocks assigned to the oldest geologic era. The
Precambrian rocks are deeply buried beneath
younger sedimentary rocks outside of the Ozark
area, being at the following approximate depths
{in feet) beneath the surface in other areas of

Missouri: St. Louis, 4,000; Hayti, 5,000; Kansas
City, 2,400; Columbia, 2,000; Rolla and Jeffer-
son City, 1,800; Joplin, 1,700; and the northern
part of Missouri, 2,000 to 4,000.

2. LEAD HILL

Taum Sauk is offered stiff competition by
two other exceptionally high areas in Webster
and Wright Counties. Lead Hill, 2 miles east of
Cedar Gap or 4 miles west of Mansfield between
the Burlington-Northern Railroad track and
Highway 60, risesto 1,744 feetabove sea level.lt
is slightly south of the center of sec. 24, T. 28 N.,
R. 16 W., and is named on the Cedar Gap 7 -
minute Quadrangle.



GEOLOGIC WONDERS AND CURIOSITIES

Figure 4
Mina Sauk Falls. Photo by Jerry D. Vinayard,

3. SEYMOUR RIDGE

Mot many miles away from Lead Hill (No. 2},
a rather inconspicuous ridge |7 miles northeast
of Seymour) has an elevation of between 1,740
and 1,760 feet above sea level. The exact
elevation of the crest is not indicated on the
Mansfield NW 7%-minute Quadrangle map.
This ridge is slightly east of the center of the
south line of sec. 1, T. 28 N., R. 17 W. Much
of the upland area along Highway 60 near and
north of Seymour is more than 1,600 feet above
sea level but the elevation is not conspicuous
because of the gently rolling nature of the
country.

4. MINA SAUK FALLS

The Taum Sauk Trail passes a short distance
south of Mina Sauk Falls (fig. 4], a mile south-
west of the crest of Taum Sauk Mountain. The
falls is also called Evangeline Falls because it
is allegedly referred to in Longfellow’s poem of
that name. This site, in the SW¥ NEW NWY
sec. 8, T. 33 N., R. 3 E., holds honors as the
highest waterfall in Missouri with a fall of 132
feet in cascades, the main cascade represanting
a drop of nearly 105 feet. Water does not flow
the year around and the waterfall enthusiast
should time his visit to avoid dry periods. Accord-
ing to the legend of Mina Sauk (the daughter of
Chief Taum Sauk), a spring in the mountain
which contributes to the flow of the falls was
formed by a bolt of lightning sent by the Storm
King. The chief of a hostile tribe who had made
love to Mina Sauk was captured and killed and,
according to the legend:

» ..the young captive was thrown from ledge
to ledge. being caught on the points of up-lifted
spears. His grief-stricken bride, calling a curse
down on her tribe, leaped from the highest
ledge and was dashed to death beside the body
of her slain fover. The Great Spirit invoked the
Storm King, causing a cyclone to utterly destray
the people of Ton [sic] Sauk. A bolt of lightning
striking the mountain top caused the stream of
water to flow over the ledges into the gorge
below, to wipe away the blood of the young
fovers. On the banks of the stream sprang up
flowers of crimson hue, which grow there




today. by the overffowing water and which are
known as Indian Pinks.” {Stevens, 1921, p.
556).

The statement regarding the overflowing
water is a bit charitable and cannot be depended
on for all seasons. The jagged rock in the falls is
a pink porphyry with major vertical fractures
parallel to the face of the nearly vertical falls;
secondary fractures are parallel to the valley.

5. DEVILS TOLL GATE

Three-quarters of a mile farther down the
trail, southwest from the falls, is the Devils Toll
Gate (fig. b}, also shown on the topographic
map. The Toll Gate is an 8-foot-wide gap in a
ridge of orange to red porphyry which is 50 feet
long and 30 feet high. The gap is probably a
vertical fracture system enlarged by weather-
ing. The road passing through this gate is a
historic old military road leading to the South-
west Territory and, according to some, is also a
portion of the infamous "Trail of Tears”
followed by the Cherckee Indians in their forced
migration of 1838-39. The Devils Toll Gate was
aptly named because the Devil collected his toll
by forcing the unloading of long wagon trains
and swinging them around by hand for penetra-
tion of the narrow passage.

Stevens (1921, p. 5566) has preserved the
Piankisha tribe legend of the Toll Gate as
follows:

“Long years ago, before the coming of the
Piankishas, a maiden of a tribe living in the
Valley of Flowers became lost in the Tom Suck
[sic] wilds. A maonster of gigantic size and
ferocious aspect accosted her, and 8s escape
was cut off by the granite wall her capture
seamed certain untif the Great Spirit, with a boft
of lightning rent the granite wall, affording her
opportunity to escape.”

From the parking area atop Taum Sauk
Mountain, the following route leads to Mina
Sauk Falls and Devils Toll Gate: Follow the
Taum Sauk Trail as shown on the lronton 7%-
minute Quadrangle in a southwesterly direction
to a small spring on the right side of the trail.

Mountains, Hills, Knobs, and Mounds

This spring has been partly circled by rocks and
is in a semicleared area where the slope is
gentle. A brisk walk to this spring took almost 50
minutes. A few feet beyond the spring, a faint
trail branches to the right (northwest} and
descends a steep slope to the upper part of the
main falls, about 250 yards from the spring. The
path continues down a steep slope along the
south rim of the canyon with a spur into the
canyon terminating a short distance down-
stream from the falls. The canyon rim trail isthe
one shown on the topographic map.

About a quarter of a mile southwest of the
falls, the trail joins the present-day main trail
which leads to Devils Toll Gate. The return walk
from Devils Toll Gate bypasses the falls trail by
taking a more direct route to the south. This new
stretch of trail is not shown on the lronton 714-
minute Quadrangle.

The falls are difficult to photograph; a
wide-angle lens, a minimum of foliage, and
afternoon timing being desirable. The Toll Gate
is easily photographed at about any time of day
in any season,

Mina Sauk Falls, Devils Toll Gate, and Taum
Sauk Mountain are included in a 3,250-acre
tract recently acguired by the Department of
Matural Resources, to be added to 2,490-acre
Johnson's Shut-Ins State Park, thereby more
than doubling its size. State Park management
is expected to result in an improved and
expanded trail system and an interpretive
program.

RESPECT BTHEIH-:.‘"
Ask permission to wialt i.

i‘i_ private property -}
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Figure 6
Devils Tall Gate. Photo by David Hoffman.
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ST. FRANCOIS MOUNTAINS AREA

6. DEVILS WALL

fron County, 7.5 miles west of Taum Sauk
Mountain crest, on southwest edge of Wildcat
Mountain, in SW SEVisec. 6, T.33N.,R. 3 E.,
Johnson Shut-Ins 7Vi-minute Quadrangle.

Charles Robertson supplied information on
this feature which has been anonymous, prob-
ably because of its isolated location in very
rugged terrain. The name is coined herein on
the assumption that the keeper of the Davils Toll
Gate, 1 mile to the southeast, would consider
Wildcat Mountain a perfect home.

The Wall consists of a jagged wall and col-
umns of jointed rhyolite (actually an ignimbrite
or fused volcanic ash to the purist) which form
a partly ruined wall on the southwest edge of
Wildcat Mountain not far below the crest. The
view from the site is reportedly, as also sug-
gested by the topographic map, one of wild
ruggedness with a minimum of man-made
scenic pollution,

As shown by the topographic maps, the hiker
could reach this area via the Taum Sauk Trail,
leaving it near Mina Sauk Falls or by walking
south for approximately 3.5 miles from High-
way H at the west line of sec. 31, T.34 N.,R. 3E.

7. TAUM SAUK HYDROELECTRIC
PLANT

Reynolds County, on Proffit Mountain and
East Fork Black River, 6§ mifes north of Lester-
ville, in secs. 15 and 27, 7. 33 N, R. 2 E,
Johnson Shut-ins 7V:-minute Quadrangle.

Union Electric's Taum Sauk pumped storage
hydroelectric plant is not at its namesake
mountain but rather at Proffit Mountain, 5 miles
southwest of Taum Sauk Mountain. Despite the
fact that the operation is not a natural feature,
a description is appropriate because the site
would appeal to those with a yen for geology,
engineering, or scenery. The top of the moun-
tain has been levelled off and ringedby adamto
produce one of the few mountaintop reservoirs
in the world.

From this reservoir, a 7,000-foot shaft and
tunnel lead to a powerhouse containing revers-
ible pump-turbine units and thence to a lower
reservoir in East Fork Black River. When elec-
trical power demands are low, as at night and
on weekends, electric motors furnish the power
to pump waters from the lower reservoir to the
upper one, When the energy demand is high,
water from the upper reserveoir flows to the
lower reservoir and the turbines operate the
electric motors converted into generators to
produce power.

The crest of the mountain is composed of
once-molten rhyolite-porphyry and the core in
part of granite porphyry. Those interested in the
more serious aspects of geology should obtain
permission to view the contact of these Pre-
cambrian igneous rocks with the overlying
Bonneterre Formation at the power plant. The
general public should not fail to visit the
excellent museum near the reception center
en route to the upper reservoir. This
museum, which includes exhibits in geology
and a variety of natural sciences, is adjacent
to a picnic area.

m
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Figure &

St. Francois Mountains near fronton, Missouri. Drawing by Susan C. Dunn.

The installation may be reached by two road westward for about B miles, or, turn
routes: Turn west off Highways 21 and 72 off Highways 21, 49, and 72 north onto
onte Highway AA at Hogan, 7 miles south Highway U, slightly over a mile east of
of Arcadia, and follow AA and a marked Lesterville.
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Figure 7

The contrast batwean billion-year-old igneoaus rocks
and the much younger sedimentary rocks that lie
upon them is nowhere more striking than at Taum
Sauk Power Plant. The massive reddish-brown
igneous rocks have a vertical orientation, with the
gray layered sedimentary rock pifed on the uneven
contact with the igneous mass.

8. CATHEDRAL CANYON {JDV)

Madison County., 3 miles north of rrencn
Mills, off Highway E. in Mark Twain National
Forest, insecs. 33 and34. T.33N..R.5E., atthe
commaon corners of the Lake Killarney, Rhodes
Mountain, Rock Pile Mountain, and Des Arc
NE 7% -minute Quadrangles.

Topographic maps show this feature as Dark
Hollow, but hikers and backpackers who visit
the place reverently call it Cathedral Canyon.
It is one of the best places in Missouri to see
the special ruggedness of the St. Francois
Mountains.

Mountains, Hilfs, Knobs, and Mounds

Cathedral Canyon {Dark Hollow) is the steep-
walled valley of Lower Rock Creek, a small
stream that has eroded its way through tough
Precambrian igneous rocks. The 1,400+-foot
summit of Trackler Mountain lies to the north,
and to the south, Black Mountain rises ta 1,502
feet. The elevation at the mouth of Lower Rock
Creek is about 580 feet; at the "Cathedral”
saction of the valley the elevation is about 760
feet. The gradient of Lower Rock Creek from the
Cathedral to the mouth is about 100 feet per
mile, which makes a visually exciting and gene-
rally noisy stream. The streambed, pink and
purple rhyolite for much of its course, tumbles
over rock ledges and around boulders.

A hike up Lower Rock Creek is a journey into
the dim and violent past. The rocks through
which the little creek has carved its valley are
rhyolites and, in the upper reaches, ignimbrites.
These are technical terms for volcanic rocks,
which date from a period when active vol-
canoes erupted lava and ash that covered the
region with wvolcanic extrusives that still
preserve flow structure and other lava-field
and ash-fall characteristics. For a descrip-
tion of the volcanic history of the St. Francois
Mountains, the interested reader should con-
sult Kisvarsanyi (1976) and Kisvarsanyi et
al. (1981).

Cathedral Canyon is partly on private land
and partly in National Forest ownership. Reach-
ing the Cathedral itself, which is a 400-foot high
rock wall at a sharp bend in the creek about
midway up the valley, requires hiking at least
2 miles in, plus the return trip. Topographic
maps show a jeep trail that approaches the
Trackler Mountain summit, which is much
closer to the best part of the canyon; how-
ever, taking the motorized way means missing
the fascinating structure and colorful scenery
of the lower valley.

No one should venture into the canyon with-
out a topographic map, because frequent stop-
ping to study the map gives much better insight
into the topography details, and allows one to
rest while appearing very scholarly. Unfortu-
nately, the area covers the common corners of
four topographic maps, which are very incon-
venient to manage, especially on a windy day,

13
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and somewhat expensive as well. A Forest
Service map is also helpful, because it shows
ownership and is more easily managed. The
trail, simply developed from people visiting the
area, was not designed and laid out according
to a plan.

There are two basic routes into Cathedral
Canyon (fig. B). The first option is to park at a
private home along Highway E, near where the
highway crosses Lower Rock Creek. Be certain
to ask permission; the landowner may charge a
parking fee. Hike up the creek for approximately
2 miles to the Cathedral, where there is a bit
of relatively flat ground and evidence of camp-
fires. According to Todd (1978), there are
"... two shafts of granite [sic]” about 350 feet
up the Cathedral which have been called the
“reigning masters of this beautiful wilder-
ness.” Reigning masters they may be, but they

are not granite; they are rhyolite, an extrusive
(volcanic) igneous rock, as opposed to granite,
an intrusive (magmatic) rock.

The second option is to follow a gravel road
leading off Highway E, about in the center of
sec. 35. Park near the northeastern corner of
sec. 34. Follow logging roads and trails up over
a saddle and down into Lower Rock Creek. From
there, follow the trail to the Cathedral. Should
one feel up to more hiking, the topographic
maps show other trails at the headwaters of
Lower Rock Creek, leading toward Kelley Moun-
tain and up Barren Hollow.

The Lower Rock Creek area can be reached
from Fredericktown, by driving west on High-
way E, approximately 10 miles to the St. Francis
River, then 0.3 mile farther to the road into Wolf
Hollow, or 0.8 mile to the mouth of Dark Hollow.

Figure 8

Parts of the Lake Killarney, Des Are NE, Rhodes Mountain, and Rock Pile Mountain Quadrangles join to produce
8 map of the Cathedral Canyon (Dark Hollow] area. Hikers may approach the "Cathedral” area by alternate

routes shown by dashed fines.
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9. THE ELEPHANT ROCKS

fron County. at northwest edge of Granite-
ville, in EV% NEV sec. 15 and Wie Wi NWis sec.
14, T. 34 N., R. 3 E.. Graniteville 7:-minute
Quadrangle.

A large herd of elephants in lron County,
Missouri, has provided a 12-month hunting
season for those who cannot afford the more
expensive safaris. But, in addition to having
endured thousands of years of exposure to the
elements, this ancient herd has survived
decades of those hunters who, armed with
chisels and hammers, have been bent on
perpéetuating their memories (and romances) in
the thick hides of the herd via the common
American custom of initial carving.

When last sighted, this herd, commonly
known as the “Elephant Rocks,” (fig. 9)
was resting a short distance south of High-
way 21 at the northwest edge of Graniteville
in Iron County.

Since no naturalist or wildlife conser-
vationist has made an official census of the
herd, the exact number of elephants inhabit-
ing the grounds is uncertain. However, some
specific information has been gathered con-
cerning Dumbo, the pink granite patriarch of
Elephant Rocks, who lies atop the granite
ridge to the northeast of the parking area.
Dumbo is approximately 27 feet tall, 35 feet
long, and 17 feet wide. On the basis of a
weight of 162 pounds per cubic foot, this
ponderous paleopachyderm is estimated to
weigh about 680 tons, making him easily the
heaviest elephant on any continent. The next
boulder to the northeast of Dumbo is the
Balancing Rock, safe, thanks to the laws of
inertia, from concerted attempts at toppling.

In conjecturing about the geological birth of
the herd, many adults (perhaps subconsciously
influenced by the myth of the stork) think that
the elephants were "brought by the glacier.”
This hypothesis can be discarded because
glaciers, like {or unlike) storks, didn't get into
the Ozarks; the southern limit of glaciation
in Missouri is approximately Interstate High-
way 70, or a beeline between St. Louis and
Kansas City.

Mountains, Hilfs, Knobs, and Mounds

Elephant Rocks is, in fact, a tor. a prominent
residual mass of bedrock exposed and formed
by selective weathering and subsequent
removal of the weathered materials. The name
{probably cognate with Gaelic torr: heap, pile)
was originally applied to such features in Great
Britain, most notably in Devonshire, on the
Dartmoor granite massif.

Approximately 1.2 billion years ago — give
or take a few million — molten rock was
intruded into the area from below. This
molten material cooled to become granite
and, as it cooled, nearly wvertical cracks
{joints) developed. These joints were further
developed by strains created in the uplift
which produced the Ozarks. Two major systems
of joints resulted, the most marked trending
slightly north of east and the other northwest.
Jointing of the granite produced huge oblong
blocks subsequently laid bare by erosion and
maodified by weathering which rounded off the
corners and produced the elephants (fig. 10).
Granite typically weathers to rounded shapes
as freeze-thaw action and chemical reactions
cause the granite to spall and crumble. The
efficiency of freeze-thaw weathering is demon-
strated by the shallow birdbath basins on the
granite aerie reserved for Dumbo and his
favorite wives. These basins were probably
shallow depressions in which water could
accumulate and were deepened by spalling as
the water alternately froze and thawed and by
chemical reactions between the water and
mineral crystals in the granite.

‘i GEOLOGIC FEATURES %

TAKE MILLIONS OF YEARS TO

DEVELOP; WE HAVEN'T TIME
% TO MAKE NEW ONES..

il
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Figure 9

This anciemt herd — The Elephant Rocks — may be found in lron County. Photo by Jerry D. Vineyard and David
Hoffman.
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Figure 10

Probable stages in the development of the Elephant
Rocks.

In addition to producing the overall shape of
Dumbo, vertical joints cutting across his body
have been enlarged by weathering to produce
deep indentations which divide his torso into
four parts, just as would three tightly cinched
belts. Why an elephant would wear three belts
is still a mystery.

The various stages of prism weathering are
obvious at the Maze (to the northwest and west
of Dumba) and at the Fissures (to the northeast
of the huge boulder). See figure 11.

The joint system shows as marked grooves
and lineations on aerial photographs of the
area, and the northwest and east-by-northeast
topographic grain is strikingly distinctive.
Further evidence of the topographic and rock
grain is shown by the Graniteville topographic
map. A line projected along the southwest mar-

Mountains, Hills, Knobs, and Mounds

gin of Buford Mountain also trends northwest-
southeast, parallel not only to one joint system
in the Elephant Rocks area, but also the chain
of granite and porphyry mountains in the
general area.

The hard-surfaced Braille Trail is designed
for those with visual and other physical handi-
caps — despite the fabled problems of the
visually handicapped in interpreting the mor-
phology of elephantsl|

A quarry, opened in 1869, furnished part of
the stone for the Eads Bridge piers and cobbles
for St. Louis streets as well as granite for the
lllinois and lowa statehouses. Other quarries
north of the Elephant Rocks supplied granite for
many major buildings in St. Louis, for Washing-
ton University buildings, and for the turned
columns in the front porch of the Governor's
Mansion in Jefferson City. Swallow (1855, p.
134) refers to quarrying at the Elephant Rocks
as early as circa 1845,

The Thomas Allen monument at Pittsfield,
Massachusetts, is of "Missouri Red” granite
and is a worthy representative, being a single
polished column42 feet high and 4 feet 2 inches
square at the base. Granite from quarries in this
area was used in the Marshall Field Building in
Chicago, and in major buildings in New Orleans,
Dallas, Baltimore, San Francisco, Pittsburgh,
and many other cities in the United States.

Missourians are indebted to a geclogist for
the Elephant Rocks State Park. Following his
retirement as Chief Geologist for the 5t. Joseph
Lead Company, Dr. John 5. Brown purchased
the property and presented it to the State of
Missouri.

In 1978, the Elephant Rocks were designated
a State Matural Area (with the exception of
the abandoned quarries), and the State Park
management plan is designed to maintain the
area in its natural condition.

The most convenient access to the park is via
a gravel road doubling back west off Highway
21 at the east edge of Graniteville or 0.45 mile
west of the Highway H (route to Johnson
Shut-Ins) junction. Follow this gravel road for
0.7 mile past an abandoned quarry to the park
antrance.
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Figure 11
Sketch map of the Elaphant Rocks.

10. DEVILS HONEYCOMB

Washington County, 3 miles southwest of
Irondale, atop Hughes Mountain, in NEV SEV
SWv sec. 28, T. 36 N.. R. 3 E., lrondale 7Vz-
minute Quadrangle.

Devils Tower MNational Monument in Wyo-
ming, Devils Post Pile National Monument
in California, and the Giant's Causeway in
Ireland are world-famous scenic examples of
igneous rock which has cooled to form giant
polygonal columns bounded by fractures (joints)
created as the once-molten rock cooled and
contracted. Hughes Mountain contains a
smaller but, by Midwestern standards, a unique
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and scenic example of the same phenomenon.
For this reason, it is hereby christened the
Devils Honeycomb. The columns are a bit short
for fenceposts, but the polygonal pattern as
viewed from above leaves no doubt that the
Devil has apiarian interests (figs. 12 and 13).

Hughes Mountain is composed of rhyolite
porphyry, once-molten rock with contrasting
crystal sizes. The rock is salmon pink but is
colored yellow by lichens along weathered
surfaces., The yellow coloration produced by
these small plants has excited novice uranium
hunters in many areas but, unlike the yellow
uranium ores, it will burn easily and doesn't
cause a Geiger counter to emote.
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Figure 12

The Devils Honeycomb, atop Hughes Mountain, is 8 unigue example of pelygonal jointing in Precambrian

rhyolite. Photo by Jerry O. Vineyard.

The columns have from four to six sides,
are B to 10 inches in maximum diameter,
and from 3 to 4 feet in maximum height. The
site is well worth the easy climb to it. The
mountaintop view is excellent, the top is
devoid of brush, and the stairstep honey-
comb structures are cooperative subjects
for any photographer. The most photogenic
exposures are on the south edge of the
mountain crest indicated by the heavy 1,200-
foot contour line.

Hughes Mountain is most easily reached
from lIrondale by taking Missouri Highway M
to the southwest. From the railroad track

crossing at the south edge of town, follow
the highway for 3 miles to a gravel road
junction on the left (south). Turn left onto the
gravel road and follow it for 0.3 mile to the
top of a hill. The car may be parked in a
pullout on the east side of the road and a
footpath (or jeep trail) can be followed for an
additional 0.6 mile to the southeast to the
crest of the mountain. The walk is easy and
well rewarded|

The Missouri Department of Conservation
now owns Hughes Mountain, The Devils
Honeycomb is part of the Hughes Mountain
State Natural Area.
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Figure 13

Vertical view of Devils Honeycomb. Cofumns are 8 to
10 inches in diameter. Photo by Jerry D. Vineyard.
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THE LINCOLN HILLS AREA

11. THE LINCOLN HILLS

The Lincoln Hills are especially well
developed in the area between Highways 61
and 79 from the Troy-Winfield area north to the
vicinity of Hannibal. Rocks have been folded
into an arch trending northwest between these
two highways and erosion has exposed rocks
ranging in age from OrdoviciantoMississippian.

Steyermark (1951, p. 135} describes a unique
flora in the Lincoln Hills as follows:

"Bordering the Missouri River on the north
and continuing north along the western side of
the Mississippi River is hilly broken country
with chert, sandstone, and fimestone outcrops
weathering into bluffs, and ‘glades.” This region
may be considered botanically, if not also
geologically, as part of the Ozarks. In certain
portions of it eccur what may be considered
‘nunatak’ areas, which, having escaped being
covered by the last Pleistocene ice sheets, have
preserved their original flora. One such locality
is in Lincoln County in an area of 5t Peter
sandstone. Here occur plants known lo grow
elsewhere in this state only south of the Mis-
souri River inthe Ozark region or confinedto the
Ozark area north of the Missouri River... In
another part of this county, on a fimestone
glade, occurs Rock-moss (Sedum pulchellum),
otherwise confined to unglaciated territory to
the south. Finally, in Marion County, along the
bluffs of the Mississippi River near Hannibal, is
the rare species of Shooting Star (Dodecatheon
amethystinum), known otherwise only from the

14 nunatak is an insular hill or mountain surrounded by an
ice sheet.

‘Driftless Area” to the north and unglaciated
territory to the east of Missouri. Throughout the
region bordering the Missouri River on the
north and the Mississippi River between 51,
Charles and Hannibal and slightly northward
and westward many species occur which are
known elsewhere in Missouri only from the
QOzark region.”

12. THE PINNACLE

Pike County, at north edge of Clarksville on
Highway 78, in south part of secs. 8 and3, 7. 53
N. R. 1 E., Clarksville and Pleasant Hill West
7l4-minute Quadrangles.

The Pinnacle at Clarksville, with an elevation
in excess of 840 feet above sea level, is adver-
tised as the highest point on the Mississippi
River. A skylift has been constructed to the top
of The Pinnacle, where excellent concessions
leave the feeling that the price of the lift is a
most reasonable one. Those who fear heights
may not enjoy the skylift to its fullest, but even if
they do not they certainly will be well rewarded
at the top of The Pinnacle. Included among the
developments are excellent reconstructions of
various types of pioneer business and craft
enterprises and fine collections of artifacts and
antigue tools.

The area and concession were willed to
Culver Stockton College in 1969 and the college
has carried on archaeological digs on the hill,
preserving the Indian burials under cover for
public view. An archaeclogy and geology
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museum rewards the serious as well as the
casual observer. The burials were in loess, the
windblown silt and clay which has a peculiar
property of standing vertically when it is in
place, and the geologic cross section in the
museumn shows the rock formations of The
Pinnacle representing four geologic periods
(Ordovician, Silurian, Devonian, and Missis-

22

sippian) as well as the lce Age loess. An
observation tower and deck permit a view of the
knobs of the Lincoln Hills which are followed by
Highway 79 from Hannibal to Elsberry. One can
also enjoy watching river traffic going through
the locks and the panorama of the 5-mile-wide
Mississippi River Valley with the lllinois bluffs
on the opposite side.

Wonder - photographers Law:

The more expensive the camera,
the poorer the natural light will be...

...and the more vegetation

will obscure the geology
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BALDS

Typically, a bald is a mountain with a glade type of vegetation, i.e., a grassy
open area surrounded by timber. Balds are generally composed of Lower Ordovi-
cian dolomites although some are capped by Mississippian limestones. Should
they contain any trees, the cedars (junipers) will tend to predominate because
that tree is best suited to an exceptionally thin topseil and the carbonate rocks.

The Gainesville 15-minute Quadrangle (and the Gainesville, Gainesville NW,
Sycamore, and Udall 7%’s) best shows the problem of naming upland promon-
tories in the Ozarks. It is in Balds country and exemplifies the use of ba/d as both
noun and adjective as in Ludecker Bald and Bald Dave. In addition to balds, this
quadrangle contains hills whose proper names include thetermsknob, pinnacle,
mountain, and hill. Two of the many points in Missouri named Pinnacles,
namely Pinnacle and Little Pinnacle, lie 3 miles northwest of Gainesville.

The Shepherd of the Hills country northwest of Branson is near the western
limit of the Balds and contains one of the very famous ones, Dewey Bald near
Old Matt's Cabin. To the west and north of the Bald country, hills tend to become

more linear and are commonly designated as ridges.

13. BALDKNOBBER MEETING SITE

Taney County, in center Svz sec. 26, T. 23 N.,
R. 21 W., 2.5 miles northeast of Branson and
0.15 mile southeast of Oak Grove Church,
Branson 7V-minute Quadrangle.

Lucille Morris Upton (1939) published a
comprehensive history of the Baldknobbers, a
very readable account of viclence and tragedy
in southwestern Missouri. The Baldknobbers
were a group of vigilantes formed to combat the
lawlessness of post-Civil War days (fig. 14). As
is often the case, these vigilantes became
overactive and murders resulted, culminating
with the hanging of three Baldknobbers on May
10, 1889 at the Christian County Courthouse
in Ozark.

The group organized in 1884 or 1885 and
held its meetings on a knob variously known as
Bald Knob, Big Bald, or Snapp Bald. The location
of this meeting site was verified by Elmo Ingen-
thron (1972), of nearby Kirbyville, who has
made an intensive study of Baldknobber history
and who conferred with Frank Hall, owner of
the land on which the knob stands. He reports
that Mr. Hall pointed out the circle of rocks
where Baldknobbers built their fires and
where a flag visible for miles was hoisted from
among these rocks.

In the past, the Bald contained fewer cedars
and thus was more representative of its name.
Mr. Ingenthron markedthe Bransontopographic
map to show the location of a permanent spring
0.26 mile northeast of the Oak Grove Churchon
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Figure 14

A group of Baldknobbers gathered for a crime-breaking foray. Drawing by Billy G. Ross, based on a photo from

The Ozarks Mountaineer.

the 9B0 contour line where it V's to the south-
east. About 150 to 200 feet north of the spring,
some foundation rock remains, marking the
Oak Grove log school location. At this site
Captain N.N. Kinney, the original chief of the
Baldknobbers, shot and killed Andrew Cogburn
in 1886. Captain Kinney was subsequently shot
and killed by an anti-Baldknobber in 1888,

The site was reached by taking Highway 160
east from Branson to the junction with Highway
T and then north for 1.6 miles where the knob
is on the northwest or left side of the road.
Those using the topographic map will note a
discrepancy in spelling. Upton {1939, p. 53,
reprinted 1970} namedthe bald"Snapp” where-
as the topographic map shows it as part of a
sequence called "Snapp Bald.” This chain of
balds is typical of those in southwestern Mis-
souri which are formed on thin-bedded “cotton
rock” of the Jefferson City Dolomite.
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14. GLADE TOP TRAIL FRACTURES

Ozark County, 4 miles south of Smallett and
17 miles south of Ava, on southwest side of
Glade Top Trail in NWl4 SW'4 SEV north
square mile, sec. 4, 7. 24 N.. R. 16 W., Smal-
lett 72-minute Quadrangle.

Major fracture systems can be expressed in
a number of manners. Bluff lines may be abnor-
mally straight, sinkholes may be elongated and
trend in preferred directions, cave passages
may be very geometric in pattern, or vegetation
may show a marked lineation where it follows
fracture systems. The last situation is well
exemplified along Glade Top Trail in Mark
Twain National Forest. Aerial photographs in
sec. 4, T. 24 N, R. 16 W., Ozark County (fig.
15} show a marked lineation of trees forming
northwest-trending stripes across the bald-
glade hills where fractures cut dolomites of the



Mountains, Hills, Knobs, and Mounds

Figure 15

Trees form northeast-trending stripes where fractures cut Jefferson City dolomites along Glade Top Trail
in Mark Twain National Forest. Aerial photo courtesy U.S. Dept. of Agricufture.

Jefferson City formation and vegetation finds a
foothold in crevices as well as a bit more water
than is available atop the bare dolomite. C.E.
Boulson, of the Sho-Me Power Corporation,
recognized and described this lineation in
1960 (p. 16). He photographed one of these
stripes on the ground at an optimum siage of
vegetation development to show the line of

trees cutting across the dolomite ledges at
right angles. The casual observer might con-
fuse this lineation with trees following a fence
row, but the many parallel examples trending
N 55° E leave no doubt that this is a natural
phenomenon and field inspection shows the
relationship of vegetation to crevices in the
dolomite (fig. 16).
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Figure 16

Marked lineations of trees along Glade Top Trail occur where fractures have cut dolomites and created crevices
where vegetation can find more water than is avaifable atop the bare dolomite. Phato by C.E, Boulsan,

From Ava, the following route was taken:
Miles

0.0

3.7

7.0

7.4

87
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Junction of Highways § and A, 5 miles
south of Ava; bear right on A,

Turn left off "A" onto gravel road
marked by sign saying "Glade Top Trail”
at west edge of Smallett.

Glade Top Trail sign, bear right staying
on trail.

Pullout on right with large map of Glade
Top Tour.

Smoke Tree puflout en left (east) side of
Glade Top Trail. Park at pullout and look
in a southerly direction across valley to
row of trees climbing hillside at right
angles to valley. The lineation is very
conspicuous, but a color sfide taken in
the spring of 1974 was not as dramatic

as Mr. Boulson's photagraph taken circa
1960 when vegetation was less profuse.
At the pullout, the exposure of Missis-
sippian limestones directly overlying
Ordovician dolomite forms a bench on
the north side of the parking area. The
limestones are fossiliferous, containing
many button-like remnants of crinoids
which grew in seas that once covered
the area.

A visit to the area would not be complete
without continuing on the Glade Top Trail
southwest to Highway 125. The Mark Twain
Mational Forest map of the area, a very useful
guide, can be obtained from the Forest Service
in Rolla. Geology students would be especially
interested in the Ava Quadrangle which shows
further evidences of lineation in the form of
northeast-trending ridges in sec. 33, T. 26 N.,
R.16'W.
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Mountains, Hills, Knobs, and Mounds

15. BREADTRAY MOUNTAIN

Stone County, on northwest side of Highway
H, 3 miles northwest of junction with Highway
13 at Lampe, inEVe sec. 35, T. 22 N, R. 24 W,
Lampe 7%2-minute Quadrangle.

This knob, rising to 1,354 feet above sea level,
deserves recognition for its associated legends
(fig. 17). Rayburn (1941, p. 304-306) recorded
this lore as follows: :

“The name was applied by es
because of the peculiar topograp
montory. Breadtray has a leg
seldom paralleled. It is
incident and hillfolks .

wedding took place and the mh
tunes came to an end The girl was gre
respected by everyone except the medicine
man who had profited by the people’s mis-
fortunes. He cursed the young woman and Figure 17

she immediately left the village, saying that  Numerous legends exist about Breadtray Mountain.
the Great Spirit would banish the tribe from  Drawing by Susan C. Dunn.
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the face of the earth. Legend says this pre-
diction was carried out and that the curse
even extended to the land on the top of
Breadtray Mountain. That is the reason
nathing grows on the top of the mountain to
this day.

"One of the most popular Breadtray
legends has a Spanish origin. The conqguis-
tadors mined silver in the vicinity and hid it
in a fort on the mountain top. They enslaved
the Indians and forced them to waork in the
mines. When a large gquantity of the ore had
been mined, the Spaniards decided to leave
the country and take fifty Indian girls with
them. But the redmen thwarted their plan
and kiffed all but three of the Spaniards, who
escaped into the hills. These men returned to
look for the treasure, but they were killed by
sentries. Since that time many adventurers
have sought the lost hoard. which was sup-
posed to be secreted in sealed vaults below
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the site of the fort, but no trace of it has
been found,

"The fourth legend has its setting in the
fatter part of the ninetesnth century. The
notorious Baldknobber gang operated in
Stone and Taney Counties in the eighties. It
is thought that they used Breadtray as a base
for their operations and that they cached
their loot there. In 1889 the entire gang was
captured and executed except one man. He
escaped from the jaidl at Ozark, Missouri,
and fled the country. Oldtimers think that
he returned to the cave later and recovered
the loot.”

Randolph (1955, p. 51-63) also cites a
legend of the Osages being friendly to the
Spaniards, the Spaniards being toe friendly
with Osage belles, and the Osages then
becoming unfriendly and exterminating the
Spaniards.
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MISSISSIPPIAN MOUNDS

The major mounds in western Webster, northern Greene, southern and
western Polk, southeastern Cedar, and northeastern Dade Counties are
typically erosional remnants formed by siltstones and shales of the North-
view Formation, which is Mississippian in age. In some cases, they are
capped by still younger Mississippian limestones and in others by sand-
stones and conglomerates of Pennsylvanian age.

16. FAIR GROVE MOUND

Fair Grove Mound is an example of a Mis-
sissippian mound. It is south of Fair Grove, on
the east side of Highway 65 in Greene County,
in sec. 32, T. 31 N., R. 20 W. (Bassville 7V:-
minute Quadrangle). This mound is approxi-
mately 200 feet high and is capped by Pennsyl-
vanian conglomerates.

17. KARLIN MOUND
18. KING BUTTE

Karlin Mound, a Northview mound in SW
sec. 25, T. 33 N., R. 23 W. (Bolivar 7V2-minute
Quadrangle), is several miles south of Bolivar at
the edge of the Bohemian community of Karlin.
King Butte, another very famous Northview
mound, is noted as a collecting locality for small
fossils preserved as pyrite (fools gold) and
limonite, a form of iron oxide. Itis 10 miles north

of Springfield on the east side of Highway 13 in
the NE% sec. 27, T. 31 N_, R. 22 W. (Pleasant
Hope 7%:-minute Quadrangle).

19. DOVE MOUNTAINS

A lonely outpost of Northview that forms
conspicuous elevations is Dove Mountains,
located on the east side of Highway 95 between
Mountain Grove and Dawson. The highest of
these three mountains, all in NE'4 sec. 7, T. 29
N..R.12W., is over 1,600 feet above sea level.
Other exceptionally high hills in southwestern
Wright County are also composed primarily of
Northview siltstones and shales. The Northview
Formation is named after the town of North-
view, south of |-44 between Strafford and
Marshfield. This formation contains a siltstone
with many fossil worm burrows and is collo-
guially called “worm rock”™ in its area of
outcrop. It tends to case-harden upon weather-
ing and has been a popular building stone.

29



GEOLOGIC WONDERS AND CURIOSITIES

b B S S B e g B M = L B B T B oy iy gl e e i)

e S s

T

u
1 s

b, i

i

.
e
e
Fi
o
4
%

1

4

Figure 18 :

Bluff and steam mill befow Weston. Limestones and shales of the Upper Coal series crop out on the slopes. 3
From Swallow, 1855, J
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Mountains, Hills, Knobs, and Mounds

PENNSYLVANIAN MOUNDS

The mounds and knobs of west-central Missouri are similar in origin to previ-
ously described erosional remnants but are younger in age, being composed of
Pennsylvanian shales, limestones and sandstones, and generally owe their
existence to a resistant caprock of limestone or sandstone (fig. 18). In extreme
western Missouri, these knobs tend to cluster in the counties included in the
infamous Order Number Eleven of the Civil War; they extend from Kansas City,
south through Barton County, into the extreme northern part of Jasper County
and are especially conspicuous along Highway 71 from Harrisonville, south
through Lamar. The mounds extend eastward into western St. Clair County,
west of Osceola; Henry County, northeast of Clinton; and western Lafayette and
eastern Johnson County. The town of Knob Noster and the state park ofthesame
name between Warrensburg and Sedalia represent a fascinating combination
of English and Latin to show pride of ownership of local Pennsylvanian knobs.

20. BLUE MOUND

Vernon County. northeast of Nevada and
west of Harwood, bounded by Highways M, C,
and 00, insecs. 22,27, and28, T.37N..R.30W.,
named onthe Harwood 7V2-minute Quadrangle.

Blue Mound is an exceptionally impressive
mound standing 200 feet above the surround-
ing prairie and extending 2 miles long in its
highest part. It was used as a burial ground by
the Osage Indians, including Chief White Hair,
and is still attractive despite the white man's
building activities.

21. THE MOUND

Nodaway County, just southwest of Hopkins,
inthe center of N\Wh sec. 11, T.66N. R 35W.,
named on the Hopkins 7':-minute Quadrangle.

The Mound is an isolated hill on the floodplain
of the Hundred and Two River, just north of
where the river forks into two branches called
West and East Forks. The Mound is nearly
circular and stands about 40 feet above the
surrounding floodplain. Channel straightening
along the Hundred and Two River has oblit-
erated the ancestral meandering of the river
that led to isolation of The Mound; right-angle
bends and long, straight stretches now confine
the river's tendency to wander across its
floodplain.
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22. MOUND BOGARD
23. LONG TATER HILL
24. ROUND TATER HILL
25. STOKES MOUND
26. BLUE MOUND

Similar Pennsylvanian mounds are well
developed in Carroll County north of the Mis-
souri River. They are exemplified by Mound
Bogard in the N¥: sec. 25, T. 54 N, R. 24 W.
(Bogard 7%:-minute Quadrangle); Long Tater
Hill in the NE'4 sec. 36, T. 5656 N., R. 24 W.

(Coloma 7Vv:-minute Quadrangle); and nearby
Round Tater Hill; and by Stokes Mound in the
SEY% sec. 9, T. 656 N.,, R. 23 W. (Tina 74-
minute Quadrangle); all are on the west side
of Highway 65 from the central part of the
county to the north line. Highway 65 is at the
foot of Stokes Mound between Chillicothe
and Carroliton, 0.8 mile south of Highways U
and J. Blue Mound, whose crest is in the
SEY sec. 26, T. 56 N., R. 24 W, (Utica East
7¥-minute Quadrangle), in southern Living-
ston County, to the west of Highway B5, is a
similar cousin.

Figure 18
The Pilot Knob, narth of lronton, From Swallow, 1855,
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Mountains, Hills, Knobs, and Mounds

OZARK KNOBS

In the central Missouri Ozarks, the knobs are erosional remnants of various
ages but are generally Ordovician, sometimes containing a caprock of resistant
Pennsylvanian sandstone and/or conglomerate. No common terminology is
used for these hills, but Biblical names are quite popular as are nameas
containing the word "Pilot” suggesting their usage in pilotage navigation by

the pioneers.

27.-31. PILOT KNOBS

In addition to the famous Precambrian
igneous mountain, Pilot Knob (No. 27) north of
Ironton (fig. 19), many other less prominent hills
composed of sedimentary rocks have similar
names. Pilot Knobs offer their services as land-
marks in Gasconade County (No. 28), § miles
east of Mount Sterling; in Phelps County (No.
29), 8 miles south of Rolla; in Osage County(No.
30), 6 miles northeast of Freeburg; and in
southwestern Stone County (No. 31}, 2 miles
southeast of Viola.

32. LITTLE PILOT KNOB

33. LOWER PILOT KNOB

34. UPPER PILOT KNOB

35. PILOT KNOB

36. PILOT HILL (SAULS KNOB)
37. CAMELS HUMP

Washington County contains Little Pilot
Knob (No. 32) between Sullivan and Potosi on
the west side of Highway 185, and Taney
County has a Lower Pilot Knob (No. 33} and
an Upper Pilot Knob (No. 34), north of Devils

Den, east of Forsyth. Douglas County boasts
a Pilot Knob (No. 35), 5 miles west of Ava on
Highway 14 and a Pilot Hill (Ne. 36}, also on
Highway 14, in the eastern part of the county
east of Richville. One of the more exotic
names is Camels Hump (No. 37) in south-
western Crawford County & miles south of
Cherryville.
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Figure 20
Loess Bluffs along the Missouri River above St. Joseph, From Swallow, 1855,
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LOESS HILLS

Dune-like loess hills are very well exemplified along the east valley wall of the
Missouri River from Kansas City northward into lowa (fig. 20). Similar deposits
are common along the Missouri River Valley downstream from Kansas City to
St. Louis, but they become less dune-like and less spectacular as traced toward
their junction with the Mississippi River. An exception to the generalization
regarding dune-like characteristics is (or was) Les Mammelles (No. 40) at the
northeast edge of St. Charles.

Loess is a unique type of silt, usually containing some clay and in some cases
fine sand, which has the property of being easily worked, yet being so cohesive
that deep cuts with vertical walls may be made in it. The cohesiveness appears
to be the result of its being composed of exceptionally fine particles so that
maolecular attraction acts in part as a bond as well as the fact that the particles
are angular and tend to interlock. A third factor may be the presence of plant
roots or the filling of the voids left when plant roots rotted. These voids werefilled
by calcite, a form of calcium carbonate, which forms natural reinforcing rods.
Loess of the Midwest was derived from outwash, deposited by meltwater from
glaciers during the lce Age in environments where this meltwater-deposited
material was filling up major stream valleys so rapidly that plant growth did not
have time to get started and thus anchor it. In addition, cold weather near the
margin of the glacier inhibited plant growth. Strong winds picked up this
material and deposited it in dune-like hills on the downwind side of major
valleys and as a flatter blanket extending many miles downwind from the hills.

Those traveling |-29 northwestward from 5t. Joseph will have opportunity to
see excellent examples of such loess hills along much of the route with especially
well developed dune-like topography south of Mound City in the Squaw Creek
Mational Wildlife Refuge near Craig and in the Rock Port area northwestward to
Hamburg, lowa (fig. 21). Thicknesses as great as 70 feet are not uncommeon and
the dune-like nature of these great dust drifts is especially apparent in the
Squaw Creek area (fig. 22).

Deep vertical cuts along roads in the general area of loess hills demonstrate
the ability of the material to resist sliding under such conditions. A cut in loess
on |-70 immediately east of the Missouri River bridge in the Rocheport area also
demonstrates the cohesiveness of this material. One of the disadvantages of
loess is that it loses its cohesiveness once it is reworked, a property which must
be borne in mind if it be used for fill.
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Figure 21

A prehistoric carving? Not at all. This 6-foot elephant was sculpted about 10 feet above the level of Route 36
near Rock Port. Loess is a good medium for *highway art” because it frequently stands in vertical sfopes to
great heights. Photo courtesy Missouri State Highway Department.

38. THE PINNACLES AND
DEVILS BACKBONE

Saline County, 13 miles north of Marshall,
in Van Meter State Park area, Miami Station
7¥-minute Quadrangle.

The Pinnacles in Saline County consist of
serrated ridges of dune-like loess extending
from sec. 18, T. 54 N., R. 21 W., southward
through the eastern part of sec. 24 and to the
center of sec. 25, T. 52 N., R. 22 W. The Devils
Backbone is an unusually sharp ridge in the
southern portion of The Pinnacles lying in the
5% sec. 24 and the N4 sec. 25.
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At the south end of The Pinnacles in Van
Meter State Park, the hiker can easily climb
onto Devils Backbone and follow it northward
aver more of The Pinnacles area if he takes the
Centennial Trail starting at the northern part at
the main picnic area. The northern extremity of
The Pinnacles within the State Park was the site
of an Oneota (Missouri) Indian fortress dating
back to about 1000 to 1500 AD and has been
the object of archaeological studies of the
University of Missouri-Columbia.

The photographer might consider driving
onto the floodplain of the Missouri River for
shots of The Pinnacles and Devils Backbone
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Figure 22

Large loess mounds near Squaw Creek Wildlife Refuge in Holt County resemble a sleeping dinosaur {top)
while others nearby (bottom) look like giant haystacks. Photos by Jerry D. Vineyard,

looking east during the winter. During the
summaer, much of the rugged relief is covered by
timber. Time should also be allowed to visit the
archaeological exhibit.

39. DEVILS BACKBONE (ST. JOSEPH)

Buchanan County, in St. Joseph, north of
Highway 36 and east of Highway 58 (bounded

by Duncan and Pacific and 13th and 17th
Streets), in Wi SWia NWi4 sec. 16, T. 57 N, R.
35 W., 5t. Joseph South and North 7%%-minute
Quadrangles.

This site is located by oral descriptions from
several sources, According to topographic maps
it is north-trending, about a quarter of a mile
long, and 100 feet high. Because of its loca-
tion on the east side of the Missouri River,
an assumption that it is composed of loess
is logical.
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40. LES MAMMELLES

St. Charles County. at northeast edge of St.
Charles, 1 mile southwest of junction of High-
ways 94 and B farea not sectionafized). St
Charles 7V:-minute Quadrangle.

Wryoming has its Grand Teton but Missouri
has Les Mammelles. They were formed as twin
conical hills of windblown loess and were the
object of great admiration by early explorers
noting them from the floodplain of the Missouri
River and also admiring the view from them as
well as of them.

De Finiels fcirca 1798), on his map of the
Missouri-Mississippi Rivers, labels this site
with the biologically paradoxical name "Les
Trois Mamelles [sicl.”

Campbell (1874, p. 2B4) gives usaview of Les
Mammelles and environs in a more primeval
setting as follows:

"At this point, where the main body of the
bluffs is covered with timber. two smooth
mounds, of regular surface. without trees or
shrubs, but covered with grass, project into the
prairie some distance from the main bluffs.
These were named by the early French pio-
neers, Les Mammelles --. These mounds have
an elevation of about 150 feet, and afford an
extensive view of a most beautiful country.
Many years ago a clergyman was conducted by
a friend to Les Mammelles, by the hill route
leading through the woods. A beautiful fevel
plain spread out before him for miles, east,
west, and north, dressed in living green, varie-
gated with many-hued prairie flowers; the
whole encircled by the biuffs of the two rivers,
whose crags and peaks, reflecting the rays of
the evening sun, presented the appearance
of towns and villages and ruined castles. To
the north lay the Marais Croche Lake like an
immense mirror set in emeralds. For a few min-
utes the clergyman stood in mute astonishment.
When he recovered his speech, he exclaimed, '/
have never before seen anything that gave me a
proper conception of the Promised Land!” ”

Excavation is destroying them, but their
original height can be estimated from modern
and old topographic maps as being approxi-
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mately 30 feet above the general blufflevel.Ina
few years all vestiges of them may be gone, but
their memory will be preserved in a namesake
street extending northeast across their past
location.

Les Mammelles may be reached by driving
northeastward out of St. Charles on Highway
94 and geoing under the Norfolk and Western
Railroad tracks; 1.3 miles north of these tracks,
Apricot Drive extends to the west (left) off
Highway 94 and climbs to the site of Les Mam-
melles, joining the namesake street which
continues southeast to Foxhills Drive. The last
remaining vestige was being excavated when
the area was visited in June 1972, and if the
present description has any value it is purely
historical. Erosion and excavations in the
general area atop the hills show the peculiar
property of loess to stand up in vertical cuts and,
despite its softness, to be so tenacious that
birds build nests in cavelets in such cuts.

According to Hyde and Conrad (1889, v. 4,
p. 2,156), Missouri at one time had another
Mammelle in St. Louis whose history they
summarize as follows:

" 'Cote Brilliante’ is a French appellation,
but not derived from the French era. By early
French settlers the pretty little mound was
known as ‘La Mammelle,” a descriptive desig-
nation quite correct physically, but to English
gars not so delicate as that substituted by
Messrs. Coste and Gibson.”

Lol
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Shut-Ins

T he term "shut-in” is commonly used in the southern Appalachians to
describe a gorge (Kephart, 1913, p. 300}, and is but one of the many
examples of word use, dialect, and culture transplanted from that area as
western migrations produced an Ozark population numerically dominated by
peoples from the more mountainous area to the east.

As typically used in the Missouri Ozarks, a "shut-in" refers to a gorge cut by
a stream whose valley is locally constricted as it cuts through or between
resistant igneous knobs (fig. 23). Upstream and downstream from the shut-in
the stream commonly has a relatively wide or open valley and, in some cases,
the stream seems to be perverse as it elects to cut a canyon through an isolated
mass of igneous rock instead of going around it as a sensible stream would.

Why this perversity? The answer is a geologic enigma and always good for a
debate. Three hypotheses are quite common and it may be that no single one
can be applied to all cases but any one of them or a combination may be valid for
a particular site.

Two of the hypotheses are somewhat similar. One holds that the igneous
knobs were, in the far geologic past, completely buried beneath relatively flat-
lying sedimentary rock. Streams developed their valleys on the sedimentary
rocks and as they wore down the land surface they encountered the once-buried
igneous knobs, relics of exceptionally ancient mountains. The streams were
committed to their valleys and did not change course as they sawed into the
igneous rock just as a saw does not(we hopel) change paths when it encounters
a tough, buried knot. Broad-scale erosion removed the sedimentary rocks more
rapidly than the igneous and today the streams are locally trapped in canyons
which transect the isolated, exhumed knobs,

A variation of this hypothesis starts with an environment of knobs surrounded
by, but not completely buried under sedimentary rocks. Streams flowing on
sedimentary rocks would seek paths between knobs, but would eventually cut
down to form canyons in saddles between knobs. These canyons would be
entirely in igneous rock, all of the sedimentary rocks having been eroded away.

The most recent hypothesis considers the knobs to have been prominent
surface topographic features before the shut-ins were formed. Streams would
attack the knobs by headward erosion and enlarging weak fracture zones in the
igneous rock, Ultimately a stream system could cross the knob after a slow but
effective history of guerrilla warfare erosion.
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Figure 23

Aerial view of the Upper (Pothole) Shut-in at Johnson Shut-Ins State Park. Fracturing in the igneous rocks is
clearly discernible. Photo by Jerry D. Vineyard and James H. Williams.
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Shut-Ins

Intensively fractured igneous rock is commonly exposed in our Ozark shut-ins.
This fracturing has contributed to the beauty, helping to produce vertical canyon
walls and pinnacles as well as a maze of stream patterns with potholes and
water-polished, naturally sculpted igneous rocks.

Studying and describing all of the shut-ins in Missouri would be a major
project and, in the interest of time, the most accessible and popular ones are
given the most recognition. Some of the best require a considerable amount of
time to visit because of difficult access, and the fact that they are not described
in detail should not be construed as relegating them to a lower esthetic status.

A majority of the Missouri shut-ins are in the 5t. Francois Mountains area of
Washington, St. Francois, Reynolds, Madison, and Wayne Counties, with Iron-
ton and Arcadia near the center. Another important area lies east of Eminence.

Typical igneous environment shut-ins are discussed and tabulated on
immediately subsequent pages followed by streams which have some shut-in
characteristics but which do not conform completely to the idealized concept of

a shut-in.

41. JOHNSON SHUT-INS

Reynolds County, 14 miles southwest of
lronton at the end of Missouri Highway 178,
N4 SWis sec. 16, 7. 33 N, R. 2 E., Johnson
Shut-Ins 7¥:-minute Quadrangle.

These shut-ins deserve their state park
status. They are not the largest of the many in
the state, nor are they necessarily the most
scenic, but by virtue of their accessibility,
potholes, colorful rock, swimming holes, and
tasteful development (which has preserved the
primeval environment), Johnson Shut-Ins are
one of Missouri’s top natural attractions(fig. 24),

The plural name of Johnson Shut-Ins has
been a source of debate. As viewed on the
topographic map, there is but one shut-in; as
viewed on the ground, two tandem shut-ins
could be recognized if each of the two areas of
rapids is considered as a separate shut-in. In
fact, visitors quickly identify two shut-ins of
distinctly different character.

Those who take Highway H south to the
Shut-Ins follow the relatively broad valley of
East Fork Black River downstream (fig. 25). At
the Shut-Ins they see this same valley con-
stricted in width and greatly steepened in gra-
dient where it cuts through resistant brown,

pink, and purple igneous rock (rhyolite porphyry)
and a dike of dark diabase in the upstream
portion of the most elaborately sculpted area.
Erosion has followed vertical fractures (joints)
in the porphyry to create a maze of channel-
ways. The major joints trend northeast, at right
angles to the orientation of the valley. This
valley drains to the southeast parallel to secon-
dary joints, and a third set of joints trending due
e@ast has been enlarged by erosion to make the
channelways all the more complex.

Potholes are formed at the nearly right-
angled intersection of channelways where the
direction of flow is abruptly changed. The
abrupt changes in direction of flow and the
intersecting channelways create local whirl-
pools where the swirling waters grind out
circular holes using sand and gravel carried in
suspension as a natural abrasive. Man did not
invent sandblasting — he only mechanized itl
Deepening of the holes is also expedited by the
steep gradient of the stream,; some holes are in
part plunge pools formed by the impact of water
descending vertically and gouging out the bed
at the base of individual waterfalls (fig. 26).

The Elephant Rocks, Johnson Shut-Ins, and
Mark Twain Cave are all the end result of a
chain of geoclogic events which started with
sets of nearly vertical parallel joints inter-
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Figure 24

The upper shut-in at Johnson Shut-Ins State Park is calied the Pothole Shut-in, because the stream, in crossing
an outcrop of highly jointed and fractured igneous rock, has created hundreds of potholes. Potholes form when
gravel becomes caught in uneven places in the bed of a stream. The energy of the stream swirls the gravel
pebbles against the rock, eroding ever-larger depressions until some become as large as natural “hot-tubs.”
As potholes grow, the gravel is repfaced by pebbles and then boulder-sized rocks. which can be effective
eroding agents only in floods large enough to swirl them around. Photo by Jerry D. Vineyard.

sected by other sets of nearly vertical parallel
joints. In the case of the Elephant Rocks,
jointing of the granite produced huge prisms
which were rounded by weathering to produce
"glephants”; at Johnson Shut-Ins, joints were
enlarged by stream erosion in a canyon or
“shut-in" to produce pinnacles and potholes.
The subterranean maze in which Tom Sawyer
and Becky Thatcher were lost was created by
dissolving action of ground water enlarging a
complex joint system in limestone.
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The Great Falls of the Potomac are similar
in appearance and origin to the features at
Johnson Shut-Ins but lack the wild, rugged
canyon environment. Although the Great Falls
are a much larger version of the Shut-Ins, the
Shut-Ins win the beauty contest and are well
worth the 0.25-mile hike from the parking area
— even on a hot July day.

Johnson Shut-Ins may be reached by turning
south off Missouri Highway 21 onto Highway N



Shut-lns

| WILE
|

S

T
| KILOMETER

Figure 25
Map of Johnson Shut-Ins.

between Graniteville and Pilot Knob, 5 miles
northwest of Ironton and following N south for
12.5 miles to the park entrance. Those coming
in from the south should turn off Missouri
Highways 72 and 49 onto Highway N 3 miles

northwest of Lesterville. The park entrance is

7 miles north of this turnoff,

Johnson Shut-ins was designated a State

MNatural Area in 1978,
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Figure 26

Johnson Shut-Ins rank among Missouri’s top natural
attractions. Phote by Jerry D. Vineyard.

42. STOUTS CREEK SHUT-INS
(LOWER)

fron County, on Highway 72, beginning 2.3
miles east of junction Highways 21 and 72 at
Arcadia, in west-central part sec. 2 and east-
central part sec. 3, T. 33 N, R. 4 E., Lake Killar-
ney 7la-minute Quadrangle.

The lower shut-ins of Stouts Creek are well
known because of their location onHighway 72,
east of the junction of that highway with
Highway 21 and Arcadia. These shut-ins are a
short distance above, or west, of the head of
Lake Killarney and roadcuts expose purple
rhyolite, flow breccia (finely fractured igneous
rocks), and red rhyolite (fig. 27).

B

The first iron furnace west of Ohiowas onthe
north side of Highway 21, a few feet east of the
bridge across Stouts Creek. According to Elgin
(1961, p. 11-13), this furnace was constructed
by James F. Tong and Corbin Ashebran and
operated from 1816 to 1818 using ore from a
nearby deposit and from a mine on Shepherd
Mountain at the west edge of Ironton. No
remains of this venture are visible today.

Because of the heavy traffic on Highway 72,
photographers may wish to park away from the
shut-ins and walk into the area.

43. STOUTS CREEK SHUT-INS
(UPPER)

fron County, at end of Highway M, 3 miles
west of lrontan, in extreme northeast part of
sec. 3, T. 33 N.. R. 3 E., lronton 7V2-minute
Quadrangle.

The upper shut-ins of Stouts Creek are not as
well known to the general public as the lower
ones but have the virtue of being on a quiet
country road where one may drive slowly or
park easily. From lronton, they are reached by
turning west off Highway 21 at Arcadia onto
Highway M and following this highway for 3.9
miles past Shepherd Mountain Lake to the
terminus of M which joins a gravel road con-
tinuing westward.

The shut-ins are slightly over 0.5 mile long
and consist of waterfalls in a canyon carved in
dark purple porphyry. The most opportune visita-
tion is after a heavy rain when the waterfalls are

IT'S NICE TO VISIT SHUT-INS;

{ BOTH PEOPLE AND PLACES }T

Be Courtecus To Bath




Shut-Ins

Figure 27
Stouts Creek Shut-Iins flower). Photo by Gerald Massie.

best developed but, regardless of the timing, the
trip is well worth the short drive from Ironton.

Both Ironton and Arcadia have excellent
collections of Victorian architecture including

the Ursuline Academy at Arcadia and the pre-
Civil War courthouse at Ironton with its ginger-
bread bandstand. The lover of Gothic should
also plan a visit tothe 1871 5t. James Episcopal
Church in Ironton.
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44. TIEMANN SHUT-IN
(MILLSTREAM GARDENS)

Madison County, on St Francis River, mid-
way between Fredericktown and Arcadia, in
extreme south-central partofsec. 2, T. 33 N.. R.
5 E., Rhodes Mountain 7':-minute Quadrangle.

Tiemann Shut-ln, named on the Rhodes
Mountain 7%-minute Quadrangle, was oper-
ated for several years as a commercial attrac-
tion known as Millstream Gardens. When the
first edition of this book was in print, visitors
paid an admission charge and were treated to
tours of the area by wagon. Today, the land is
owned by the MissouriDepartmentof Conserva-
tion and has been namad Millstream Gardens
State Forest.

Visitors can find the area by driving west from
Arcadia on Highway 72 to the bridge over the 5t.
Francis River, then 2 miles farther to the
entrance road. Alternatively, drive west on 72
from Fredericktown for about 7 miles. If you
come to the bridge, you'll know you missed the
sign and entrance road; just backtrack 2 miles.

The old wagon trails now make easy walking
paths to several scenic overlooks where one
may view the beauty of theigneous rock exposed
by the ceaseless activity of the river as it carves
its way through the resistant rock.

This is a long and especially attractive shut-in.
Mear the river the rocks have been shaped and
smoothed by countless floods; higher on the
vallay walls, where floodwaters cannot reach,
the ramparts are craggy and rough (fig. 28).

Millstream Gardens is a favorite place for
kayaking, because this reach of the St. Francis
River is considered the most challenging
“"whitewater” area in Missouri. Kayak races
each spring are a tradition here, attracting
thousands who watch the excitement from
vantage points along the shut-ins, or at several
other places downstream toward Silver Mines,
where the races end as the watercraft pass
through the gap in the block-granite dam at
Silver Mines.

Hawksley (1872, p. 108) says of this stretch of
the St. Francis River: “This section should not
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be run by inexperienced canoeists. In high
water it should be run by experts anly.”
Obviously, watching canoeists run this shut-in
is an added attraction, and one stretch of rapids
and potholes near the observation deck has
earned the title of Baptismal Font, The rapids
and elaborately carved rock are excellent for
wading, cavorting, or photography. Also, see
Wilkes (1977, p. 8-3) for an account of a canoe
mishap in this stretch.

The zoologist will appreciate the White-
Collared Lizard, the largest and one of the least
common lizards in Missouri. He is green and
superficially resembles a harmless Gila Mon-
ster.

This site should appeal to all age groups and
to those with a variety of intellectual interests. It
can involve a minimum or maximum of physical
exertion, as desired.

Millstream Gardens is a state natural area,
managed by the Department of Conservation.
A brochure is available that shows the trails,
land ownership, and access roads. Below Tie-
mann Shut-In, the St. Francis River passes
through Mud Creek Shut-In just upstream from
the Silver Mines area, which is owned by the
U.5. Forest Service. There is a campground and
recreation area at Silver Mines for the con-
venience and enjoyment of visitors.

45, ROCKY FALLS SHUT-IN

Shannon County, 9 miles northeast of
Winona or 8 miles southeast of Eminence, on
Rocky Creek, in SEla SEV4 NWi4 sec. 18, T.
28 N.. R. 2 W., Stegall Mountain 7¥-minute
Quadrangle.

Ideally, Rocky Falls should be visited under
paradoxical conditions of heavy rainfall but
thoroughly dry roads. Fortunately, the latest
visitation was made several days after several
weeks of April showers. The roads were dry



Shut-lIns

Figure 28

in the spring. the shut-ins of the 5t Francis River at Millstream Gardens /s & wonderful place for
kayaking, but in winter the fce buildup leaves only a narrow channel where the water rushes past
igneous rock boulders and jagged ice masses. Photo by Jerry D. Vineyard,

enough to be passable, and the falls were spec-
tacular. Of the alternatives, wet weather is
preferable to dry because the falls are a neces-
sary part of the scenery. Autumn is an excellent
time because the foliage of the site is excep-
tionally diversified and there is a virtual
kaleidoscopic show in October.

Rocky Creek tumbles in a 40-foot cascade
down a steep slope of pink to purple porphyry. A
combination of primeval setting with reasonably
easy access is a paradox which Rocky Falls
comes close to achieving (fig. 29).

From the junction of Highway H and NN
southeast of Eminence, take the following
route:

Miles
0.0 Drive northeast on Highway NN.

2.0 Where NN bears left, bear right (south)
onto narrow lane-like road.

23 Bear left at fork. (The right branch
comes in above the falls. A muddy ford
discouraged driving this route.) Follow
road, avoiding temptations to bear left
onte timber trails of about the same
guality.

2.45 Bear right into parking area.

The falls or cascades drain to the northeast;
photographers might prefer to shoot quite early
in the morning. This site tempts a revisitl
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Figure 29
Rocky Falls Shut-ln is most attractive in suturnn. Photo by Gerald Massie.
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46. LON SANDERS CANYON

Wayne County, 1 mile north of Piedmont, in
SEY SEV: sec. 14, T. 29 N., R. 3 E., Piedmont
7is-minute Quadrangle.

Lon Sanders Canyon is a shut-in which has
gone through one cycle of beautification but
now is at the stage where it would improve
only through the complete absence of man for a
decade or two or if a concentrated effort were
made to remove the litter and restore the man-
made modifications. It is named after an en-
graver who became enamored with the site.
As a result of his philanthrophy and the interest
of a local garden club, extensive stonework was
done to make the area an attractive park. Low
dams and some of the stonawork remain but the
canyon is now in limbo between being a natural
area and a somewhat distressed developed site.
The rock, a dark, coarse-grained porphyry, was
quarried in 1883 for cobblestones for use in St.
Louis streets.

Figure 30

Shut-Ins

The potential for and probability of restoration
of this area is exceptionally high because of
its proximity to Piedmont. A visit through the
general area should include a stop at this
historic as well as attractive shut-in. Legend
holds that this canyon was also attractive to the
James and Younger brothers who used it as a
hideout after the Gads Hill train robbery on
January 31, 1874 (fig. 30). The site was reached
by the following route:

0.0 Junction Highways 49 and 34 at north
edge of Piedmont. Go east on High-
way 34.

0.4  Turn left (north) off highway onto gravel
road at picnic area.

1.25

T-junction. Turn left and follow road
southwest and thence north into canyon.
As shown on the topographic map this
road may be followed by continuing to
bear right andreturning tothe T-junction.

Lagend has it that Jesse James and the Younger brothers used Lon Sanders Canyon as & hideout more

than a century ago. Drawing by Billy G, Ross.
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47. SILVER MINES SHUT-IN

Madison County, 8 miles west of Frederick-
town, in Silver Mines Recreation Area, Mark
Twain National Forest, on St Francis River
in secs. 12 and 13, T. 33 N., R. 5 E.. Rhodes
Mountain 7V2-minute Quadrangle.

Accessibility combined with a large area
make this a shut-in which can stand a high
visitor load. This area is inthe same competitive
class as Johnson Shut-Ins and Tiemann Shut-
In by virtue of its elaborate stream sculpting of
rock, sheer jointed bluffs, and an excellent
stand of pine. In addition, foot trails along
the river on the east rim lead into an area of
weathered granite boulders described as
"Balanced Rocks” on the Forest Service
brochure. This brochure is a very useful guide
and also shows the location of igneous intru-
sions (dikes) into the granite.

The area is reached by taking Highway D
southeast of Highway 72, 6 miles west of Fred-
ericktown, for exactly 4 miles to the parking
area on the right on the near side of the St.
Francis River. The pine-studded bluff opposite
the parking area invites photography but the

fact that it faces north should be considered in
planning photographs. Vertical fractures in the
bluff have produced a columnar pinnacled struc-
ture and green lichen growths on the rock have,
in part, masked the pink tinge of the porphyry.

Silver has been produced in Missouri for
many decades as a by-product of lead produc-
tion but has never been profitably mined for its
value alone. At Silver Mine, on the west side
of the river, the lead ore contains a relatively
high content of silver. According to Hayes
(1961, p. 20):

“Land in the Silver Mine area was entered as
mineral land in 18558, and systematic prospect-
ing began in 1877. Silver was obtained from
argentiferous galena in the quartz veins. Ap-
proximately 50 tons of lead and 3,000 ounces
of silver were produced up to the time of closing
the mines which was about the middle 1880°s.
In 1876 tungsten was produced during the war
years and again for a short time beginning
in 1827."

If at all possible, follow the footpath upstream
from the parking area to the dam {fig. 31). The
climb is gentle and the view is ample reward for
the slight effortl

Figure 31

Dam at Silver Mines Shut-fn in Madison County. Phote by Jerry D. Vineyard and James H, Williams.
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Figure 32

Pink granite, tall pines, and the clear waters of Castor River combine to make Hahns Mill Shut-in one of
Missouri’s most scenic places. Abrasion of the hard granite by sand and gravel maved by the stream
during floods sculpts the angular shapes of the granite into smooth, rounded surfaces. Photo by Jerry

0. Vinayard

48. HAHNS MILL SHUT-IN (JOV)

Madison County. on Castor River, 8 miles
east of Fredericktown, in NWlasec. 10, T.33N.,
R. 8 E., Higdon 7v:-minute Quadrangle.

Hahns Mill Shut-In (fig. 32), surely one of
the most beautiful of its kind in all Missouri,
is noted on signs by its official name, Amidon
Memorial State Forest. The property was ac-
quired by the Missouri Department of Con-
servation in 1984, and is now managed to
protect its natural gualities while allowing
enjoyment of its beauty and its popularity as
a place for swimming and sunbathing.

This is the only shut-in on Castor River. Its
local name is "Pink Rocks,” because the granite
appears pink or grayish-pink. As in most similar
shut-ins, the river smooths and polishes the
rock near and several feet above river level,
where flood-flows reach, and the higher eleva-
tions are affected by freeze-thaw, lichen
growth, and other weathering factors that form
a rugged, angular topography.

Castor River approaches Hahns Mill Shut-In
from the northwest, passing between two oval-
shaped hills at the head of the shut-in. Then, the
river makes a sharp right-angle turn and heads
south-southwest through the narrowest part of
the defile. It is as if the river consciously made a
flank attack on a granite knob, failed, and was
forced to cut a canyon through just the edge of
an igneous rock ridge.

49. STONO MOUNTAIN SHUT-INS

St Francois County, 4 miles east of Iron
Mountain (cityl, south-draining intermittent
stream on southwaest flank of Stono Mountain,
near center Si sec. 26, T. 35 N., R. 4 E., Iron
Mountain Lake 7V:-minute Quadrangle.

Karel and Elder (1975, p. 122} list this shut-in
but do not describe it other than to say the
stream flows only in wet months and “/n this
80 acres, the drainage drops 260 feet...”
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SHUT-IN MOUNTAIN

BUZZARD MOUNTAIN
SHUT-IN

MILL MOUNTAIN
SHUT-IN

THORNY CREEK
SHUT-IN

COUNCIL BLUFF
SHUT-IN

ENOUGH SHUT-IN

SALINE CREEK SHUT-IN

PEORIA SHUT-IN

MOUNTAINVILLE

SHUT-IN

JAMES CREEK SHUT-IN
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Shannon County, 8 miles southeast
of Eminence and 0.5 mile east of
Highway H, inNW1 NEYsec. 11, T.
28 N, R. 3 W., on Stegall Mountain
7V¥2-minute Quadrangle.

Shannon County, 10 miles south-
east of Eminence on Rocky Creek,
in SEa SEY4 sec. 6, T. 2B N.,R. 2
W., Stegall Mountain 7%-minute
Quadrangle.

Shannon County, 10 miles south-
east of Eminence on Rocky Creek, in
northwest corner sec. 5, T. 28 N.,
R. 2 W., Powder Mill Ferry 7%:-
minute Quadrangle.

Shannon County, 13 miles south-
east of Eminence on Thorny Creek,
in northwest corner sec, 2, T. 28
N., R. 2 W., Powder Mill Farry 714-
minute Quadrangle.

Iron County, 5 miles southwest of
Belgrade, in center NWW'4 sec. 23, T.
36 N.,R.1E., on BigRiver, Johnson
Mountain 7%-minute Quadrangle.

Iron County, 1.5 miles southeast of
Council Bluff Dam, in SE%4 SE' sec.
26,T.356N.,R.1E., Johnson Moun-
tain 7%:-minute Quadrangle.

Washington County, in 5 sec. 18,
T.35 N, R. 3 E.,, on Saline Creek,
Banner 7%-minute Quadrangle.

Washington County, unnamed
creek, in NE sec, 13, T. 35 N, R.
1 E., Johnson Mountain 7¥-minute
Quadrangle.

Iron County, "at Mountainville
Store, on Big River...,” in SEY% sec.
22,T.35N., R.1E..Johnson Moun-
tain 7%-minute Quadrangle.

Washington County, "just above
the Hanson School on James
Creek....” in NWw% sec. 17, T. 35
N., R. 2 E. Banner 7%-minute
Quadrangle.

Requires 0.5-mile hike down Little
Rocky Creek from Highway H.

Mear end of private road 0.25 mile
north of Highway NN.

At site of old mill near east end of
Highway NN. On road which was
impassable when visited in wet
weather.

Would require a considerable
hike. Best access by walking
upstream from creek junction
with Current River.

Council Bluff Dam and reservoir
floods most of shut-in.

Photo in Dake (1930); Plate IV-B
shows waterfall over porphyry.

Listed by Dake (1930, p. 24).

Listed by Dake {1930, p. 25).

Listed by Dake {1930, p. 25). Now
flooded by Council Bluff Reservair.

Listed by Dake (1930, p. 25).



60.

61.

62.

63.

64.

65.

67.

68.

CEDAR CREEK SHUT-IN
NO. 1

KITCHELL HILL SHUT-IN

AKER-KITCHELL
SHUT-IN

PADFIELD BRANCH

SHUT-IN

JAMES CREEK
TRIBUTARY SHUT-IN

CUB CREEK SHUT-IN

MUNGER SHUT-IN

CEDAR CREEK SHUT-IN
NO. 2

OTTERY CREEK SHUT-IN

SHUT-IN CREEK

Washington County, ".. along
Highway 21, in the NEl4 sec. 13, T.
35 N., R 2 E.” Banner 7%-minute
Quadrangle.

Washington County, ".. along the
main road, northwest of Caledonia,
at the [SE] corner of [Sec.]134,T. 36
N. R 2 E..” Belgrade 7%:-minute
Quadrangle.

Washington County, "..on the
secondary road in the NEV: sec. 3,
T. 35 N. R 2 E.” Belgrade 75-
minute Quadrangle.

Reynolds County, *..in the [SE'4]
NE% sec. 710, T. 33 N, R. 1 E..”",
Edgehill 7%-minute Quadrangle.

Iron County, “..in the SEla SWii
sec. 19, 7. 35 N.. R. 2 E."” Banner
7V-minute Quadrangle.

Iron County, "..in the NE4 SW'4
sec. 24, T. 35 N., R. 1 W..” Johnson
Mountain 7%-minute Quadrangle.

Iron County, “...on the East Fork of
Black River, in the [SW4] SE% sec.
35, 7. 34 N, R 2 E"(on Highway
N, enroute to Johnson Shut-lns
State Park), Johnson Shut-Ins 7%-
minute Quadrangle.

Washington County, along High-
way 21 where it crosses Cedar
Creek, in the SWl4 sec. 18, T. 35
N., R. 3 E., Banner 7Vz-minute
Quadrangle.

Reynolds County, 0.756 miles east of
junction Highways 49 and E, near
east-central part of sec. 3 (long sec-
tion), T. 33 N, R. 1 E., Edgehill 7%2-
minute Quadrangle (fig. 33).

Iron County, 6 miles north of John-
son Shut-lns State Park, in SE%
sec. 30, T. 34 N, R. 2 E., Johnson
Shut-ins and Banner 7%-minute
Quadrangles.

Shut-Ins

Listed by Dake (1930, p. 25].

Listed by Dake{1930, p. 26). Dake's
location, "SW corner of Sec
35," isin error.

Listed by Dake (1930, p. 25).

Listed by Dake (1930, p. 25).

Listed by Dake (1930, p. 25).

Listed by Dake (1930, p. 25).

Listed by Dake (1830, p. 25).

The most beautiful part, accord-
ing to Dake (1930, p. 24), is
"200-300 vyards east of the
highway, down the creek.”

Described as “striking” by Dake
{1930, p. 24).

Reported to be one of the most
impressive in the state. Jeep
trail in wery rugged country.
Reached off north end of Highway
MM north of Johnson Shut-Ins.
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Figure 33

The shut-in of Ottery Creek is classic with broad vallevs upstream and downstream, and a narrow “shut-in" area
between, Topography from U.S. Geological Survey Edgehill 7Vi-minute Quadrangle. (The shut-in is the area below
the word "Ottery”; map north is to the right.)

70. ROCK CREEK SHUT-IN

71. WEISS SHUT-IN

72, ROYAL GORGE

73. MARBLE CREEK
SHUT-IN
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Madison County, 9 miles southeast
of Ironton on Rock Creek, insec., 33,
T. 33 N, R. 5 E., Lake Killarney,
Rhodes Mountain, Rock Pile Moun-
tain, and Des Arc NE 7% -minute
Quadrangles.

Madison County, 6 miles southeast
of lronton, on road extending east
from Highway D enroute to Blue
Mountain Camp, insec. 17, T.33N,,
R. 5 E., Lake Killarney 7%-minute
Quadrangle.

Iron County, 4 miles southwest of
Arcadia, on Highways 21 and 72 or
1.7 miles south of Highway CC
junction, near center common lines
of secs. 14 and 23, T. 33 N, R. 3
E.. lIronton 7¥2-minute Quadrangle.

Madison County, 15 miles south-
east of Ironton and 20 miles south-
waest of Fredericktown, on north side
of Highway E, on Marble Creek, in
south-central part sec. 18 and
north-central part sec. 19, T. 32N,
R. 5 E., Des Arc NE 7%-minute
Quadrangle.

This feature is part of the Cathe-
dral Canyon area described on p.
13-14; the map on p. 14 shows
several shut-ins in sec. 33.

Was not particularly impressive
from road during time of heavy
summer foliage. Reported to have
wild azaleas.

Very scenic, but driver is too busy
to enjoy itl Developed inthe name-
sake Royal Gorge Rhyolite.

Attractive and photogenic eroded
porphyry. Excellent facilities for
picnicking, wading, and camping;
U.S. Forest Service Recreation
Area.



74. THE NARROWS

75. PINNACLE SHUT-INS

76. BIG CREEK SHUT-INS

Madison County, 2 miles west of
Fredericktown, on Little St. Francis
Riverinsecs. 13and 14, 7. 33N.,R.
6 E., Fredericktown 7%-minute
Quadrangle.

Madison County, at The Pinnacles
on Little St. Francis River.

Wayne County, on BigCreek, inSam
A, Baker State Park, in SWl sec. 7,
andNvasec, 1B, T.30N. R.5E.,Bru-
not 7¥2-minute Quadrangle{fig. 34).

Shut-Ins

Must be reached by floating or
hiking. Between Mount Devon
and Buckner Mountain.

See No. 119 "The Pinnacles.”

Lower part accessible from Park
area.

Figure 34

Unigue triple shut-ins (No. 76] along Big Creek and its tributary near Sam A. Baker State Park separate knobs of
ancient crystalline rocks in the St. Francois Mountains. Topography from U.S. Geological Survey Brunot 7¥-minute

Quadrangle.
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BIG CREEK SHUT-INS

STONY BATTERY

CRANE SHUT-IN

PRAIRIE HOLLOW
CANYON

MATTHEWS BRANCH
SHUT-IN

LICK LOG HOLLOW
SHUT-IN

DURAND SHUT-IN
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Iron County, 1.5 miles upstream
from Sam A. Baker Park in N2 NE4
sec. 14, T.30N., R.4E., Brunot 714-
minute Quadrangle (fig. 34).

Wayne County, 0.5 mile west of
Sam A, Baker State Park, in S sec.
13, 7. 30 N.. R. 4 E., Brunot 7%-
minute Quadrangle (fig. 34).

Iron County, 2 miles north of Mini-
mum or 5 miles eastof Glover, inN':
sec. 3, T.31 N R. 4 E.,, Des Arc NE
7V -minute Quadrangle.

Shannon County, 6 miles northeast
of Eminence, in NW4 SWi4sec. 15,
T.25 N., R. 3 W.,, in Praire Hollow,
Eminence 7%:-minute Quadrangle.

Shannon County, 7 miles northeast
of Eminence, in SEv SWl sec. 10,
T.29 M., R. 3W,, at base of dam on
Matthews Branch, on Eminence
7V2-minute Quadrangle.

Shannon County, 2 miles northeast
of Eminence, incenter NWil4 sec. 24,
T.29 N., R. 4 W., near junction of
Lick Log Hollow and Jacks Fork,
Eminence 7%-minute Quadrangle.

Madison County, on Marble Creek,
2 miles downstream (southeast)
from Marble Creek Recreation
Area, in NWW SW4 sec. 21, T.
32 N, R. 5 E., Des Arc NE 7%-
minute Quadrangle.

Requires hiking. Reach via High-
way N, southwest of Brunot.

Beyond terminus of Highway N
north of Patterson, Road through
is not all-weather.

Requires 0.25-mile walk west
from road crossing Crane Pond 2
miles north of Minimum. Reported
to be very scenic.

An exceptionally scenic canyon
with waterfalls in porphyry 0.25
mile east of Highway V. This can-
yon is unigue in containing a cave
and a small natural arch, features
which are more at home in sedi-
mentary rocks than in igneous
ones such as porphyry. The cave
is in the west wall of the canyon,
opposite a westward-draining tri-
butary in 5% NW4 SW and the
arch is in the east wall, a few yards
downstream from the tributary
junction.

Accessible by private road.

Accessible by trail or from Current
River.

Accessible by jeep trail.
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86.

87.

LITTLE ROCK CREEK
SHUT-IN

BLACK MOUNTAIN
SHUT-IN

SHUT-IN CREEK

SHUT-IN HOLLOW

ROCK PILE MOUNTAIN
SHUT-IN

Madison County, 15 miles south-
west of Fredericktown on Highway
E, 4.3 miles southwest from bridge
over St. Francis River, upstream
from French Mills, in EV2 sec. 16, T.
32 N., R. 6 E,, Rock Pile Mountain
7V2-minute Quadrangle.

Madison County, 14 miles south-
west of Fredericktown on Highway
E, along St. Francis River, 3 miles
southwest of Highway E bridge over
this river, in secs. 10 and 15, T. 32
MN.. R. 5 E., Rock Pile Mountain 7z-
minute Quadrangle.

Miller County, at west edge of
Tuscumbia, in secs. 4, 9, and 10,
T.40 N, R. 14 W., on Tuscumbia
7Va-minute Quadrangle.

Ripley County, 16 miles northwest
of Doniphan, tributary to Little
Barren Creek, in secs. 1 and 2, T.
24 N., R. 1 W., Handy 7¥2-minute
Quadrangle.

Madison County.

Shut-Ins

Drop of about B0 feet in 0.5 mile.
Best seen during time of least
foliage from Highway E which
parallels it.

Nearly a mile long. Best visited
when foliage is minimal. Scenic
cascades, jointed porphyry.

Most westerly known use of
name "Shut-In” in Missouri
Constriction in valley of stream
flowing on sedimentary rock
{Gasconade Dolomite).

In sedimentary rock (Roubidoux
Formation per Geologic Map of
Missouri). Reported to be Bald
Eagle nesting area. Requires
hiking from Forest Service Road.

See No. 130.
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GEOLOGIC WONDERS AND CURIOSITIES

COUSINS TO SHUT-INS

89. CHAIN-OF-ROCKS
(ST. LOUIS)

During, and possibly before the Pleistocene
(lce Age) the ancestral Mississippi River cut a
huge valley in bedrock which was subsequently
filled with alluvial clay, silt, sand, and gravel.
The present-day river flows on this thick fill over
much of its reach, with the exception of several
stretches in the upper Mississippi River valley
where glacial activity forced it to flow on bed-
rock (fig. 35). Navigation can be a problem at
such places as exemplified at the Chain-of-
Rocks portion downstream from the 1-270
bridge. This problem was solved by construction
of the Chain-of-Rocks canal but, in other areas
upstream, a shallow bedrock valley has neces-
sitated lock and dam installations.

The ancient channel, cut deeply into the
bedrock, is from 4 to 6 miles east of the Chain-
of-Rocks. Whereas the elevation of rocks at the
Chain is about 3856 feet above sea level, rock
elevation in the ancient channel bottom is as
low as 255 feet above sea level (Beveridge,
1976). The 10-mile-wide valley gives no sur-
face hint of this ancient channel; it is mapped
from bore holes and other data.
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According to Hyde and Conrad (1898, p.
341), earlier attempts to make the rocky
stretch navigable were a failure:

“fn 1868 City engineer Homer erected a
dyke from the Chain of Rocks, extending it
out 1,600 feet. He then planned a dyke at an
angle from the former one to cross the bend
to the head of Cabaret Island which was
designed to throw the channel on the east
side of the island After expending $60,000,
the city abandoned the scheme.”

90. CHAIN-OF-ROCKS
(LINCOLN COUNTY)

Missouri has another Chain-of-Rocks, a
community on the Cuivre River between
Moscow Mills and Old Monroe on the north-
west side of the river near the common
corners of secs. 16, 17, 20, and 21, T. 48 N,
R. 2 E., Lincoln County. At this point the
riverbed is partly rocky, suggesting that it has
wandered from an alluvium-filled valley and
that its channel crosses a bedrock high.
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Figure 35
Channef-bedrock relationships in Chain-of-Rocks (St Lowis) area.

91. THEBES GAP

The Mississippi River valley tends to be
wide where it flows on alluvial fill in an
ancient valley and narrow where it flows on
bedrock. An excellent example of the latter
situation is at Thebes Gap (also called Com-
merce Gorge) which is a short distance down-
stream from Cape Girardeau in eastern Scott
County and extends south to the town of Com-
merce. In this stretch, the valley is only about
0.75-mile wide as contrasted with floodplain
widths of nearly 10 miles in the 5t. Louis area.
As shown in figure 80, in the discussion of
the Southeast Missouri Lowlands, this condi-
tion results from the fact that the Mississippi

formerly flowed along the west edge of the
Lowlands from Cape Girardeau to past Poplar
Bluff. Its drainage altered within the last 2,000
years or so and it took a shortcut through the
gorge area. The shortcut may have resulted
from stream piracy of a much smaller stream in
the Commerce area that may have eroded head-
ward through the Benton Hills and Shawnee
Hills until it penetrated the divide and left a
tempting path for the Mississippi.

Bedrock in the channel, some of which is
pinnacled and above low water level, led to the
names Grand Chain and Little Chain in this
stretch. The Mississippi River Commission
Chart No. 103, prepared in 1880-1881, delin-
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Figure 36

Mark Twain described navigational hazards on the Mississippi in the Thebes Gap ares. Drawing by Susan
C. Dunn,

eated these navigational hazards. The Grand
Chain rock exposure is shown in the channel
near the Missouri shore 0.75 mile below
Thebes, and the upland landmark of the same
name is atop the bluffs on the Missouri side
opposite the south edge of Thebes, lllinois. Little
Chain is shown on the Missouri side of the
channel 0.9 mile above Commerce.

Mark Twain, in Life on the Mississippi, Chap-
ter 256, describes this portion of the river:

“Thebes, at the head of the Grand Chain,
and Commerce at the foot of it, were towns
easily memorable, as they had not undergone
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conspicuous alteration, Nor the Chain, either —
in the nature of things, for it is a chain of sunken
rocks admirably arranged to capture and kilf
steamboats on bad nights. A good many steam-
boat corpses lie buried there, out of sight;
among the rest my first friend, the Paul Jones;
she knocked her bottom out, and went down like
apot, sothe historian toldme— Uncle Mumford.
He said she had a gray mare aboard, and a
preacher...”

Twain then continues to cite Mumford's
and his own case histories of other disasters
resulting from this allegedly unlucky passen-
ger combination (fig. 36]).




NORTH MISSOURI "SHUT-INS"

Shut-ins

Outside of the classic shut-in area in the eastern Ozarks, Missouri has a
number of stream valleys which are anomalous in having wide valleys which
become exceptionally constricted downstream and then broaden again to their
upstream width. Such valleys are common in northern Missouri where they
have been cut in a contrasting variety of rock materials. Where cut in relatively
hard sedimentary rocks, the valley is narrow. On the other hand, the valley may
Cross or reoccupy an ancient major stream valley cut in bedrock and subse-
guently be filled with easily eroded glacial clay, silt, sand, and gravel. Where the
stream encounters this easily eroded material, it develops a broad valley as
contrasted with the narrow valley in the more resistant rock upstream and/or
downstream, A few examples of this common phenomenon follow.

92. GRAND RIVER “"SHUT-INS"

a. Downstream, from 5 miles southof Albany,
the valley is less than 0.125 mile wide as con-
trasted with a 2-mile width in the Darlington
area to the north.

b. River is constricted 4 miles upstream from
Pattonsburg and 5 miles downstream from
Pattonsburg.

c. In the Gallatin vicinity, the valley is gener-
ally less than a milewide whereas 4 miles south-
east of Gallatin it is more than 3 miles wide,

93. THOMPSON RIVER "SHUT-INS"

a. At Trenton, the valley is 0.5 mile wide;
upstream and downstream itis between2 and 3
miles wide.

b. Nine-miles north of Chillicothe, the valley
is more than 3 miles wide, but narrowsto 1 mile
wide, 6 miles north and also 4 miles northwest
of Chillicothe.

61



GEOLOGIC WONMDERS AND CURIOSITIES

94. NODAWAY RIVER "SHUT-INS"”

a. Immediately south of Maitland, the valley
is 3 miles wide; 1 mile north and 3 miles south
of Maitland, it narrows to as little as 0.25 mile
wida.

b. Innorthern Andrew County, it again broad-
ens to a 3-mile width, only to constrict to less
than 0.5 mile wide east of New Point.

95. ONE HUNDRED AND TWO RIVER
"SHUT-INS"

a. In the vicinity of Maryville, the valley is
2 miles wide; at Arkoe, 6 miles to the south, it
narrows to 0.25 mile wide.
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WARNING!! This car steps

b. Upstream from Barnard, the valley is less
than 0.125 mile wide; downstream, between
Barnard and Rosendale, it is more than 2 miles
wide, but narrows to a hundred yards or less in
width downstream from Rosendale.

Ramsay (1952, p. 9} states regarding the
name of this river:

“A lucky find in the Kane Manuscripts of
1847, now preserved at Stanford University,
proves that the puzzling One Hundred and Two

River was merely an American rendering of the
older French name Cent Deux, applied to an
Indian village near s headquarters. That
French name, as | have surmised by a perhaps
too bold conjecture, was an adaptation by the
early French traders of the Indian name Cendse,
mearning “hilflside forest’.”

al all bronze plaguest!]
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Waterfalls and Rapids

A Il generalizations are false (if you will pardon the generalization).
Regardless of the logic in this proclamation, generalization regarding the

origin of waterfalls and rapids is dangerous. Most of the shut-ins have falls or
rapids as part of their attraction, and in many of the sedimentary rocks, resistant

ledges may result in falls as may fracture systems. In a few cases, as in No. 308,
stream piracy produces falls.

Figure 37

Grand Falls (the widest falls in Missouril and Scott and Stewart's Mill on Shoal Creek in Newton County. The
rock at the Falls is a chert bed of Mississippian age. From Swallow, T1855.
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Figure 38

Despite its nearness to the City of Joplin, Grand Falls has not been significantly altered. Phota by Jerry
D. Vineyard.
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96. GRAND FALLS

Newton County, near south edge of Joplin on
Shoal Creek, slightly south of center sec. 28, T.
27 N. R 33 W. Joplin West 7¥-minute
Quadrangle.

Grand Falls holds first place in Missouri by
having the greatest height of any continuously
flowing falls inasmuch as nearly all of the
state's falls are intermittent or ephemeral
{(flowing only after rainfall). Despite its nearness
to a major city, Grand Falls has not been signifi-
cantly changed by civilization. A low dam has
had only a slight effect on profile and perfor-
mance and the litter quotient is not excessively
high (fig. 37).

These Falls are of interest to geologists
because they represent an unusually thick out-
crop (25 feet) of Mississippian chert. Because it
is exceptionally resistant, this chert has formed
a barrier to erosion and as Shoal Creek flows
southward, it abruptly plunges 15 feet off this
durable valley floor,

During high water, the height of Grand Falls
increases to 25 feet, although the drop may not
be continuous. This thicker section is on the
left-hand (east) side of the stream where the
chert forms stairsteps and benches, some of
which are 5 feet thick, the thickness of indi-
vidual chert beds. This natural spillway is
used in times of high water, and its use has
been sufficient during recent geologic history
for the formation of some potholes, one of
which is from 2 to 4 feet deep and 6 feet in
diameter. Grand Falls can be photographed at
almost any time of day (fig. 38).

The Falls and natural spillway beds of chert
are best exposed and studied on the east side of
the river; thus, they should be approached by
driving along the south edge of Shoal Creek.
From the junction of |-44 and Highway 86, go
south 1.2 miles, cross Shoal Creek, and turn
right (west) immediately after crossing the
bridge. Then follow the drive along the south
bank of Shoal Creek for an additional 3 miles,
keeping an eye out to the right for the Falls, Two
unmarked turnoffs from the road lead into a
small parking area naturally paved by chert beds
which need little maintenance.

Waterfalls and Rapids

97. FINLEY FALLS

Webster County, 3 miles southeast of Diggins
or 4 miles southwest of Seymour on Finley
Creek, near center NWii sec. 7, T.28 N R. 17
W., Seymour 7¥-minute Quadrangle.

By virtue of its charm, drive-in accessibility,
and proximity to Highway 80, Finley Falls (fig.
39) deserves more publicity (with its attendant
drawbacksl) than it gets.

The Falls formed where Finley Creek crosses
a resistant ledge of the Swan Creek Sandstone
Member of the Cotter Dolomite. Erosion of
dolomite beds above and below the tougher
sandstone leaves this rock locally interrupting
the topography as a low escarpment which
paves the bed of Finley Creek to produce a
natural low-water ford with the Falls forming
the downstream edge of the “slab.”

A prominent system of north-trending paral-
lel vertical fractures (joints) has contributed to
the charm of the Falls, As viewed from above,
these fractures resulted in fingers of sandstone
which produce a serrated fall face. Some of the
larger fingers are 15 feet long, average 3 feet
wide, and have bean separated from the main
mass of sandstone by erosion.

The Falls is 50 yards long and has a 7-foot-
high face with an additional 3 feet extending to
the bottom of plunge pools. The sandstone
contains shallow potholes in addition to being
grooved along joints, These features have the
virtue of slowing traffic across the ford in
addition to their esthetic merits. A faint hint of
shut-in country is produced by the erosional
carving of the sandstone, but the setting isofan
open rather than constricted stream.,

The spoor of the picnicker attests to Finley
Falls® popularity but, in general, humans have
been fairly kind to the site. Photography would
be best at noon to minimize shadows in the
sandstone finger system. Foliage is no problem,
and there is the option of picnicking-wading in
the summer or perhaps some attractive ice
formations in the winter,

From the railroad track at Diggins, follow
Highway NN south for 2.1 miles and turn left

66



GEOLOGIC WONDERS AND CURIOSITIES

Figure 39

Finfey Falls is 50 yards long and has a 7-foot-high face with an additional 3 feet extending to the bottom of

plunge pools. Photo by Jerry D. Vineyard,

{@ast) onto a gravel road. Follow this road east
for an additional 0.9 mile and then turn sharply
to the right (south). The Falls are 0.2 mile south
and you can't miss ‘eml

98. FORT WOOD FALLS AND
ARCHETTE

Pulaski County, south end of Fort Leonard
Wood in firing impact area, in SEV4 NWla SE4
NW4 sec. 22, T. 34 N, R. 11 W., Bloodland
7e-minute Quadrangle.

The first attempt to visit this site was
thwarted by heavy activity on the firing ranges.
In keeping with the Biblical provision (Matthew
12:11 and Luke 14:5), it was visited on a Sunday
when there was no firing. The visit justified the
return and the lack of litter suggested that the
site is not well known or that the timid turned
back at the warning sign.
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The site combines a wet-weather waterfall,
the first stage of a small natural arch, and a
budget-size canyon (fig. 40). All of the features
result from erosion of sandstone of the Roubi-
doux Formation. Falls Hollow would be most
photogenic after a heavy rain and there isn't
much foliage. A morning visit would be appro-
priate because the falls face almost due east.

Water approaching the falls may take two
routes. Part of it goes into a sump pit, B feet in
diameter and 3 to 4 feet deep, about 12 feet
upstream from the lip of the falls. The sump
water drains through a small natural arch,
about 1 foot high by 6 feet deep, under the lip of
the falls. If the flow is too great for the sump
drainage, excess water flows over the falls and
plunges 18 feet into a pool garnished with huge
sandstone blocks. Some of these blocks have
excellent fossil ripple marks, attesting to the
shallow water environment of the sea at the
time the sandstone was deposited.



The falls, slot, overhang, and canyon are
erosion-weathering phenomena. The sand-
stone is spalled and crumbled in the horizon of
the thinner softer beds below the elevation of
the lip of the falls. The re-entrant under the lip of
the falls continues downstream for a short
distance on the north side of the canyon and
contributes to the craggy and primeval setting.

A few yards upstream from the sump pool, the
sandstone in the streambed contains two large
disc concretions a foot high and 4 to 5 feet in
diameter. These were probably formed by a
localized natural cementation of the sandstone
which has made it resistant to erosion and
weathering.

Fowke (1922, p. 56-57) refers to:

“..a group of house mounds, about 100 in
number, close to the site of the Ranch House,
which formerly stood near the Falls..” 4
miles southwest from Big Piney. These low
mounds of uncertain origin are common in
the Ozarks but were not searched for during
a visitation in 1972. The "Ranch House”
may refer to part of the Fidelity Horse Ranch
of pre-Fort Leonard Wood days.

The site was reached by the following
route:

Miles

0.0 Palace Church on Highway AW. go
north on AW, which is old Highway 17
and becomes lowa Avenue within the
Fart.

0.25 Enter Fort Leonard Wood.

0.85 Turn right off blacktop onto gravel road.

1.05 Take left fork with due recognition of
DANGER — IMPACT AREA sign.

1.8  FRoad crosses sandstone-bottomed ford.

1.8 Park and walk to right, south to the falls
about 200 yards downstream from ford,

MOTE; Do not attempt to enter this area when firing ranges
are active. Sunday is the most probable day for
serenity. The lasf mile of road was badly rutted in
spots; it may not remain passable to passenger cars.

Waterfalls and Rapids

Figure 40

The waterfall and incipient natural bridge in
Roubidoux sandstone at Fort Leonard Wood, Mis-
souri. Photo by Jerry D. Vineyard.
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Figure 41

Upper falls of Long Creek in Taney County. Phote by Roger Pryor,

99. DEVILS DEN

Taney County, 7 miles southeast of Taneyville,
on north side of Long Creek, in E¥: sec. 8 and
Wit sec. 8, T.23N..R. 18 W, and/or SWia SE4
SEvisec. 8, T.23 N, R 18 W, Hilda 7v:-minute
Quadrangle.

Confusion reigns both on the location and
nature of this Devils Den. The site was not
visited but an article regarding it (Farmer,
1971) is so intriguing that it is on the list
of Places-I-Must-See-When-I-Have-A-Whaole-
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Day-To-Make-The-Visit. The area boasts a
combination of highly pinnacled dolomite
with waterfalls (fig. 41) and a topography
reminiscent of the streambed sculpting in
some of the shut-ins. Farmer describes it as:

*.a place of extraordinary beauty. The
erosion of the ages has created interesting
and wnusual effects in the dolomite lime-
stone, effects that would provide the photog-
rapher with hours of inspection and shutter
snapping, or afford the amateur geologist
much speculation as to time spans.”




Waterfalls and Rapids

Figure 42

"Smoke tree” on Long Creek in Taney County. Photo by Roger Pryor.

He also describes it as:

“..a narrow chute in the riverbed perhaps
30 feet wide at the widest point, perhaps 100
vards long beginning to end, and with clear
but shallow streams of water trickling toward
Beaver Creek.”

His photographs show that environment is
conducive to waterfalls at times of heawy
rainfall, and it would appear that some of the
pinnacles and accompanying falls may be
from 10 to 16 feet high. The fractional sec-

tion location is given on the basis of bunch-
ing of contour lines crossing the Devils Den
tributary as shown on the topographic map.

However, the site Farmer so graphically
described is on Long