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PrincipaL Drvisions oF Geovocic TiME.e

[A glossary of geolozic terms is given on pp. 182-185.]

. : Duration, accord-
Era. Period. Epoch. Characteristiclife. ing to various
cstimates.
Millions of years.
Recent. ‘ i
: Age of man.” Animals and plants of
Quaternary. Pl(ex(s}t;ge:gg modern types. o
Ice Age).
Cenozoic (re- .
cent life). Pli . | Lte .
1gcene. LN f als.” Possible first -
ge of mammals. ossible first appea
Tertiary. Igl‘fc:%% ance of man. Rise and development of
Toomene: highest orders of plants.
““Age of reptiles.” Rise and culmination
Cretaceous. ®) of huge land reptiles (dinosaurs), of shell-
ﬁﬁhuwzth complex)ly p:\irt;lglonedt ]cjmiled
ie (i shells (ammonites), and of great flyin,
M%:gf:égi(alg Jurassic ® reptiles. First appearance (in Jurassic) | 4 to 10.
life). ’ of birds and mammals; of cycads, an
. order of palmlike plants (in Triassic);
and of angiospermous plants, among
Triassic ® which are palms and hardwood trees
' (in Cretaceous).
Permian. ’
ermian ‘““ Ageofamphibians.” Dominance of club
mosses (1ycopods) and plants of horsetail
Pennsylva- and fern types. Primitive flowering
Carbonifer- | +9USY lants and earliest cone-bearing trees.
ous. : eginnings of backboned land animals
(land vertebrates). Insects. Animals
o with nautilus-like coiled shells (ammon-
Mississip- [ jtes) and sharks abundant.
-l pian. .
) ‘Age of fishes.”” Shellfish (mollusks) also
Devonian. ®) abundant. Riseofamphibiansand land
plants.
Paleozoic Shell-forming sea animals dominant, espe-
(old life). cially those related to the nautilus (ceph-
. alopods). Rise and culmination of the
Silurian. ) marine animals sometimes known as sea | 17 to 25,
. lilies (crinoids) and of giant scorpion-
like crustaceans (eurypterids). Rise of
fishes and of reef-building corals.
Shell-forming sea animals, especially ceph-
. alopods and mollusk-like brachiopods,
Ordovician. ) abunrdant. Culmination of the buglike
marine crustaceans known as trilobites.
First trace of insect life.
. ) Trilobites and brachiopods most charac-
Cambrian. ) teristicanimals. Seaweeds (alg) abun-
dant. No trace of land animals found.
i First life that has left distinct record.
Proterogoic Algonkian. ® Crustaceans, brachiopods, and seaweeds.
(primordial -
life). Crystall i
Archean. lz)scks. 18 | No fossils found. 50 +

a The geologic record consists mainly of sedimentary beds—beds deposited in water. Over large areas -
long periods of uplift and erosion intervened between periods of deposition. Every such interruption in
deposition in any area produces there what geologists term an unconformity. Many of the time divisions
shown above are sefparated by such unconformities—that is, the dividing lines in the table revresent local

or widespread upli

ts or depressions of the earth’s surface.

b Epoch names omitted; in less common use than those given.
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PREFACE.
By Georee Otis SmitH.

The United States of America comprise an area so vast in extent
and so diverse in natural features as well as in characters due to
human agency that the American citizen who knows thoroughly his
own country must have traveled widely and observed wisely. To
“know America first’’ is a patriotic obligation, but to meet this obli-’
gation the railroad traveler needs to have his eyes directed toward
the more important or essential things within his field of vision and
then to have much that he sees explained by what is unseen in the
swift passage of the train. Indeed, many things that attract his
attention are inexplicable except as the story of the past is available
to enable him to interpret the present. Herein lie the value and the
charm of history, whether human or geologic.

The present stimulus given to travel in the home country will
encourage many thousands of Americans to study geography at first
hand. To make this study most profitable the traveler needs a hand-
book that will answer the questions that come to his mind so readily
along the way. Furthermore, the aim of such a guide should be to
stimulate the eye in the selection of the essentials in the scene that
so rapidly unfolds itself in the crossing of the continent. In recog-
nition of the opportunity afforded in 1915 to render service of this
kind to an unusually large number of American citizens, as well as to
visitors from other countries, the United States Geological Survey hzs
prepared a series of guidebooks ! covering four of the older railroad
routes west of the MlSSlaSlppl

These books are educational in purpose, but the method adopted is
to entertain the traveler by making more interesting what he sees
from the car window. The plan of the series is to present authori-
tative information that may enable the reader to realize adequately
the scenic and material resources of the region he is traversing, to
comprehend correctly the basis of its development, and above all to
appreciate keenly the real value of the country he looks out upon,

! Guidebook of the western United States: Part A, The Northern Pacific Route, with
a side trip to Yellowstone Park (Bulletin 611); Part B, The Overland Route, with a
side trip to Yellowstone Park (Bulletin 612); Part C, The Santa Fe Route, with a side
trip to Grand Canyon of the Colorado (Bulletin 613); Part D, The Shasta Route d,lld

Coast Line (Bulletin 614).
I



v . PREFACE,

not as so many square miles of territory represented on the map in a
railroad folder by meaningless spaces, but rather as land—real estate,
if you please—varying widely in present appearance because differing
largely in its history and characterized by even greater variation in
values because possessing diversified natural resources. One region
may be such as to afford a livelihood for only a pastoral people;
another may present opportunity for intensive agriculture; still
another may contain hidden stores of mineral wealth that may
attract large industrial development; and taken together these varied
resources afford the promise of long-continued prosperity for this or
that State.

Ttems of interest in civic development or references to significant
epochs in the record of discovery and settlement may be interspersed
with explanations of mountain and valley or statements of geologic
history. In a broad way, the story of the West is a unit, and every
chapter should be told in order to meet fully the needs of the tourist
who aims to understand all that he sees. To such a traveler-reader
this series of guidebooks is addressed.

To this interpretation of our own country the United States Geo-

logical Survey brings the accumulated data of decades of pioneering -

investigation, and the presems. contribution is only one type of return
to the public which has supported this scientific work under the
Federal Government.

In preparing the description of the country traversed by the Santa
Fe Route the geographic and geologic information already published
as well as unpublished material in the possession of the Geological
Survey has been utilized, but to supplement this material Mr. Darton
made a field examination of the entire route in 1914. Information
has been furnished by IErasmus Haworth, J. E. Todd, and R. T. Hill,
as well as by others whose writings are listed in the bibliography at
the end of the text. Cooperation has been rendered by the United
States Reclamation Service and by bureaus of the Department of
Agriculture Railroad officials and other citizens have also gener-
ously given their aid, and other members of the Survey have freely
cooperated in the work.

For the purpose of furnishing the traveler with a graphic presenta-
tion of each part of his route, the accompanying maps, 25 sheets in
all, have been prepared, with a degree of accuracy probably never
before attained in a guidebook, and their arrangement has been
planned to meet the convenience of the reader. The special -topo-
graphic surveys necessary to complete these maps of the route were
made by W. O. Tufts.

X
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GUIDEBOOK OF THE WESTERN UNITED STATES.

PART C. THE SANTA FE ROUTE, WITH A SIDE TRIP TO
THE GRAND CANYON OF THE COLORADO.

By N. H. Darron and others.

INTRODUCTION.

- In going from Kansas City to Los Angeles, a distance of nearly 1,800
miles, by the Atchison, Topeka & Santa Fe Railway the traveler sees
& wide diversity of geographio and industrial conditions. First he
crosses the Great Plains, which extend for 500 miles, to the foothills
of the Rocky Mountains. In the eastern part of these plains the
rainfall is ample for crops, so that nearly all the land is in farms and
the population is moderately dense. Toward the west the climate -
. becomes increasingly arid and farms give place to scattered cattle
- ranches, except along some of the watercourses where irrigation is
practicable. Running streams and groves of trees are numerous in
the eastern part, but the watercourses in the western part are much
smaller and many of them are dry in summer, and the principal trees
are cottonwoods, which grow along some of the valleys.

The Rocky Mountain province is skirted by the railway from
Trinidad, Colo., to Las Vegas, N. Mex., and is finally passed between
Las Vegas and Lamy. It consists of a succession of high rocky
ridges rising abruptly 4,000 to 6,000 feet above the Great Plains. On
account of their great altitude these mountains receive considerable
precipitation and in large part are forested up to timber line, which is
at an elevation of about 11,000 feet. The rocks are steeply tilted,
and in most of the area the granites and schists of the old earth crust
have been pushed far upward and constitute the high central ranges.
Over the higher parts of the uplift the sandstones and limestones
under which the granites and schists were originally buried have been
largely removed by the elements. Between Las Vegas and Lamy
the railway crosses the north end of the great Corona Plateau, a high
table-land between the Pecos and the Rio Grande which lies south of

- the Rocky Mountains and is related to the plateau province west of
the Rio Grande.

i Beyond the Rocky Mountains the traveler crosses the Rio Grande

-and enters the great Colorado Plateau province, which extends west-

ward across New Mexico and far into Arizona, and many miles to the

R north and south. In this province sedimentary rocks predominate, in

large part lying nearly horizontal, so that the harder layers constitute

’ 1



2 . GUIDEBOOK OF THE WESTERN UNITED STATES.

extensive plateaus. It contains also. many great lava flows, some of
which form the surface of the plateaus. Most of this province is more
arid than the western part of the Great Plains. Toward the west,
however, about Flagstaff, Ariz., and the Grand Canyon, where the
altitude increases to 7,000 feet or more, the precipitation is much
greater and luxuriant pine forests cover a wide area.

Still farther west this high plateau descends by a succession of great
steps or westward-facing cliffs, and finally, near Colorado River, the
traveler enters another, a very different province—the desert province
of eastern California. This province consists of wide desert valleys,
out of which rise long, narrow mountain ranges, most of them that
lie north of the Santa Fe line trending north and south and some of
them continuous for many miles. These mountains are particularly
rocky and jagged and their meager vegetation is so scattered that
they appear to be bare. The broad desert plains of gravel and
sand likewise have but little soil and scant vegetation, for this
is the most arid province in the whole country. It extends halfway
across southern California to the foot of the San Bernardino Moun-
tains and includes the Mohave Desert, a part of the vast area known
as the Great Basin, whose streams do not reach the ocean but aré
lost in the desert. The San Bernardino Mountains and associated
ranges rise as a high barrier on the west side of this basin, intercept-
ing the moist air currents from the Pacific and thus causing the arid
climate of the region to the east. These mountains are uplifted
blocks of tilted rocks, largely granitic and metamorphic (altered).

The coastal-plain part of southern California extends from the
western foot of these ranges to the Pacific Ocean, a distance of about
100 miles. Much of its surface is made up of coast and valley plains;
its climate is mild, and although the precipitation is only moderate
in amount the conditions for plant growth are so favorable that,
with the help of irrigation from the streams that cross it and from
water in the underlying sands and gravels, it has become one of the
most productive agricultural districts in the United States.

Nore.—For the convenience of the traveler the sheets of the route map in this bul-
letin are so arranged that he can unfold them one by one and keep each one in view
while he is reading the text relating to it. The contour lines, in brown, represent
lines of equal elevation above sea level. Each line indicates the path that would
be taken by one who walked over the country by a course always at the same level,
curving in and out with the irregularities of the land surface. The lines are drawn
at the vertical distances apart (‘‘ contour interval’’) stated on each map. Where.
close together they indicate a steep slope; where far apart, a gentle slope or plain. «
A reference is made in the text to each map at the place where it should be'
unfolded. The areas covered by these sheets are indicated on Plate I, and a list;ll
of the sheets and the other illustrations is given on pages 187-190. A glossary of !
geologic terms is given on pages 182-185, and an index of stations on pages 191-194. /’
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ITINERARY.

Kansas City, Mo. (see sheet 1, p. 14), is the commercial metropolis
of the large area of fertile prairie plains of Kansas, Missouri, and
Oklahoma. It is also an important railroad and
manufacturing center and one of the great cities
Elevation 750 feet. of the United States, ranking in 1910 twentieth
Population 248,381.1 . . .

in population. It covers nearly 58 square miles.

Kansas City, Mo.

Kansas City, Kans., though a distinct municipality, is really continu-

ous with it, the two forming a single community. Most of Kansas
City, Mo., is built on a rolling plateau on top of a bluff rising about
200 feet abruptly from the bank of Missouri River, but its western
part is on a low flat adjoining the mouth of Kansas River, locally
called the Kaw. The railway station used for many years was on
this flat, at the foot of the bluff which rises steeply to the main part
of the city on the east. The new station, a mile southeast of the old
one, is in a depression, originally an old rlver channel extending across
the hlghland

This station and its approaches, costing $40,000,000, is the largest
railway station west of New York. The building, which cost nearly
$6,000,000, has room for 10,000 passengers, and 260 passenger
trains arrive and depart daily on its 16 tracks.

The location and development of Kansas City were influenced by
various conditions. The builders of the earliest trail found a good
crossing in the big bend of the Missouri just below the mouth of Kan-
sas River, where the bank was stable, and here a settlement, called
Westport Landing, was gradually established. Later, when there
were boats on the river, the deep water at this point made it a most
desirable landing, and so Westport Landing soon became an important
place. Here was fought a battle of the Civil War in which 29,000
men were engaged. Soon outgrowing the flat area, the city climbed
the high bluff to the south, and in later years it has spread widely over

the rocky plateau.

Kansas City has many factories and local industries, employing
about 40,000 persons, with an annual output valued at $250,000,000.
Its sales of agricultural 1mplements aggregate $40,000,000 a year,
and it ranks high in the trade in lumber, mules, hay, cigars, and grain.

- Meat packing is one of the important industries, for the stock yards,

1The figures given for the population | give the population of the election pre-
of incorporated places are those of the | cinct, township, or other similar unit,
United States Census for 1910. For un- | and such figures are here marked with an
incorporated places the census figures | asterisk (*).
3



4 .GUIDEBOOK OF THE WESTERN UNITED STATES.

which cover an area of 200 acres, handle about 20,000 animals a day.
The flour mills have an annual output of 4,500,000 barrels.

The high bluffs of Kansas City consist of thick beds of limestone
and shale, about 225 feet in total thickness. - The harder layers of
limestone, 130 feet in all, crop out as prominent white or gray ledges.
The beds appear to be horizontal, but in reality they slope (dip) at a
low angle toward the northwest.! The limestones and shales in the
bluff are part of the widely extended succession of beds which underlie
Kansas, as well as the adjoining region, as shown in the sections on
several sheets of the route map. The materials of which these rocks
are composed were deposited many millions of years ago, at a time
when a large part of central North America was covered by a sea.
The limestone consists of calcium carbonate separated from the sea
water by various chemical reactions, in part through the ageney of
sea plants and sea animals, and the shale was a mud which gradually
settled from turbid water. Both kinds of sediment accumulated
very slowly, and the great. thickness of the rocks into which they
have been consolidated represents a long period of geologic time.

formation. Inaccordancewith the general
practice among geologists each of these
formations has heen named from a locality

1 These rocks are a portion of the Penn-
sylvanian series of the Carboniferous
system. (Seetableonp.ii.) Asshownin

w5
[10” limestone (Plattsburg) }'gﬁ
=————x=16' shale,sandy(Lane) SE
38
. —— 30 limestone (lola)
EE=—=—=——=—5' shale, dark
5’ limestone h
20" shale and anute
thin limestone s
9' limestone “g
[7' shale Drum €
21" limestone, &
oolitic 'z
i z
23" shale (Cherryvale) H
[
=
12/ limestone,cherty (Winterset) 8
=——==—=—=4’ shale (Galesburg)
e I o e L 51 13 limestone(Bethany Falls)
)1’ shale (Ladore)
20" limestone (Hertha) J

===+ Shale

FIGURE 1.—Section of bluff at Kansas City, Mo., showing succession of limestones and shales.

figure 1, they consist mainly of the Kansas | where its beds are found in typical char-
City formation, the upper bed of lime- | acter. Some of the limestones contain
stone and the bed of shale underlying it | impressions of fossil shells, one having
representing the lower part of the Lansing | yielded more than 70 speciesor varieties.
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On the bluffs of Kansas City there is a thin sheet of sand and
gravelly clay, called till, which was left by the glacier or ice sheet
that once covered this region. This occupation by ice was one of the
most interesting events in the geologic history of the continent.!

The new Union Station in Kansas City is in a marked depression or
valley which lies behind the main bluff all the way from Missouri
River on the east to the slopes descending to Kansas River on the

west.

This depression is now followed by most of the railways

1In the earlier part of the glacial epoch,
called the Kansan stage, the ice sheet
extended from the north halfway across
northeastern Kansas, reaching the present
valley of Kansas River and in places ex-
tending a few milessouth of it. Probably
the ice sheet had much to do with deter-
mining the position of the Kansas River
valley, for the river began at that time to
flow in its present general course. This
ice sheet covered about 4,000,000 square
miles in northern North America about
300,000 years ago and endured for a long
time. It was several thousand feet thick,
and it accumulated at a time when the
fall of snow was in excess of melting
and evaporation. Its southern edge was
in the zone where melting kept pace
with the advance of the ice, and appar-
ently in some stages of its existence its
margin remained at the same place for a
long time. Its flow was due mainly to

"“the thickness of the ice, for the land does

not all slope downward to the south,
which was the direction of the movement.
The flow of a glacier of this character is
illustrated in general by the lateral flow
of a thick mass of pitch lying on a table.

As the glacier moved along it picked
up large quantities of rock and soil.
This material was slowly carried south-
ward and in some areas accumulated at
the southern edge of the ice in a deposit
known as a terminal moraine. When
melting gained on the rate of advance the
glacial front receded and the clay, sand,
gravel, and bowlders which the ice had
contained were left behind in a sheet
covering the rocks of the country. This
deposit is called till or drift. Much of
the material was brought great distances,
and its coarser components, especially the

bowlders, are of such character that their
sources are known by geologists familiar
with the rocks of the country to the north.
Some of the howlders that were carried
along the bottom of the glacier are
scratched by grinding against rocky
ledges, and in places these ledges also
show scratches and scorings which the
moving rocks have cut in them. Many
of the features indicative of glaciation
are found in northeastern Kansas as far
south as Kansas City and Topeka.

The glacier evidently extended over
the area occupied by Kansas City, for
glacial scratches have been observed on
the surfaces of limestone ledges in the
middle of the city. The scratches trend
somewhat east of south and are clearly
marked, having been preserved by a
covering of the glacial till. This till caps
the ridge in the northern half of the city
but appears to thin out and disappear at
no great distance to the south, indicating
the southern limit of the ice. No clearly
defined moraine is known in this place.
The till is all on the highland, indicating
that the deep river valley now lying a
ghort distance to the north did not exist
in glacial time.

Other glacial scratches are observed on
the bluffs on the north side of the river 3
miles north of Kansas City, about 100 feet
above the river. One set trends S. 24°
W. and another S. 51° E., indicating two
directions of ice movement, probably at
two different stages of ice advance.
Scratches are also exposed at the deep
cut in the northwestern part of Kansas
City, Kans. These scratches are clear
cut and extend for some distance, so that
they could not have been produced by
bowlders in floating or floe ice.
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entering Kansas City from the east. It has walls of limestone, the
harder beds appearing as ledges and the softer beds as slopes. It is
floored with sand and clay to the height of about 100 feet above the -
present river flats.- It was the valley of Kansas River at a time
geologically not very remote, probably when the glacial ice extended
southward as far as the city and when the valleys of the region lacked
100 feet of their present depth. The length of time that the Kansas
followed this course to the Missouri was not great, but it was sufficient
to cut a channel in the limestone 100 feet or more in depth. Eventu-
ally the water was,drawn off by some small affluent of Missouri River
at the time when that stream was cutting in its southern bank the
great concave curve along which the larger part of Kansas City, Kans.,
now lies.

Some of the lower slopes along the Missouri Valley in Kansas City
and elsewhere are covered by a highly characteristic deposit called
loess.! This material, accumulated at a time later than the glacial
epoch, is a fine sandy loam, so thick and firm that where it is cutinto -
by streams it makes prominent bluffs. Some of it can be seen in the
eastern part of Kansas City, extending far up the limestone slopes
and in part covering the glacial drift.

On leaving the Kansas City station the train rapidly descends a
small valley leading into the valley of Kansas River. The south
bank of this river is followed to Topeka by the old main line of the
railway, but the trains that go by way of the Ottawa cut-off to
Emporia follow it only to Holliday, a distance of 13.4 miles. Just
before the river is reached the State line is crossed, at & point 14 miles
from the station.

Kansas has an area of 82,158 square miles, or nearly double that
of New York, Pennsylvania, or Tennessee. Its length is about 406
miles, but the Santa Fe Route, in crossing it from east
Kansas. to west, covers about 465 miles. The population of
the State, according to the census of 1910, was 1,690,949.
The density of population averages 20.7 to the mile but is much
greater in the eastern part of the State and far less in the western
counties. Kansas was part of the Louisiana Purchase of 1803, and
when Missouri was made a State its eastern boundary was defined,
but for many years the region west of that line was regarded as an
Indian country with no prospect of white settlement. This region
was crossed by the Lewis and Clark expedition in 1804 and by
Lieut. Pike in 1806. . '

! Geologists differ in accounting for the | may have cooperated in its accumulation,
origin of the deposit known as loess, but | mostof it was at one time or another wind-
many of them believe that while rivers | blown dust.
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In 1854 Kansas was organized as a Territory under the Kansas-
Nebraska act, which left the question of slavery to be settled by vote.
This question caused several years of bitter contention, in which
many persons came from far and near to join. The struggle of the
slavery and antislavery forces finally became a national issue and
was one of the causes of the Civil War. In 1861 Kansas was ad-
mitted as a “free State.” It has been settled by a great variety
of people, some of whom have come in large bodies. After the
Civil. War many soldiers settled in the State, taking advantage of
the provision that a person who had given military service could
have his term of service deducted from the five years required for
homesteading.

Kansas has considerable resources in oil, coal, cement rock, and
other minerals, but the principal industry of the State has been
agriculture, and in this she has taken high rank. Kansas produces
about one-tenth of our wheat, ranking first in that crop. Nearly
5,500,000 acres is planted in wheat, and the average annual yield
from 1900 to 1913 was 75,347,000 bushels, but in 1914 the crop was
177,200,000 bushels, valued at $168,340,000, or more than ever before.
The oat crop in that year was 58,960,000 bushels, and the estimated
total value of farm and live-stock products of Kansas for 1914 was
$638,000,000, or nearly doubls the cost of the Panama Canal. The
average yield of wheat in Kansas for the last 10 years is 14.1 bushels
to the acre, and the State ranks twenty-sixth in that respect. The
average yield of wheat for the United States is 14.8 bushels to the
acre. Indian corn is an important crop in Kansas, the yield in 1913
being 174,225,000 bushels.

The mmeral products of Kansas in 1913 had an aggregate value
of $27,312,563. Coal ($12,036,292) was the leading item, and Port-
land cement (3,291,818 barrels, valued at $3,268,861) ranked second.
The zinc produced was valued at $1,129,856; lead, $213,576; clay
products, nearly $2,000,000; salt, nearly 2,700,000 barrels, valued at
$860,000; petroleum, 2,375,029 barrels, valued at $2,248,283.

On the north side of .the river is a wide, low flat, on which is
built the southern part of Kansas Clty, Kans. The flat consists of
sand and gravel deposited by the river and extending to steep
slopes of limestone on the north. The valley of the Kansas is from
2 to 3 miles wide, and the stream meanders across its bottom
~ in long, swinging bends, skirting the limestone bluff on one side
foi a few miles and then crossing to the other side. Features
of this sort are common to all large streams that carry sediment
across a generally flat country, especially to those which vary
greatly in volume at different times in the year. Kansas River ir
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noted for its floods, which follow exceptionally heavy or protracted-

rains. During their progress the volume of water in the stream is
enormously increased. Overflowing the ordinary channel, the water
extends widely over the lower lands, and as its velocity is also greatly
increased, it does much damage. As the stream is well known to be
subject to floods, many precautions have been taken to make railway
embankments, bridge abutments, and other structures along it suffi-
ciently high and strong to withstand them, but occasionally a very
high flood causes great havoc.

The great flood early in June, 1903, was the highest since the flood
of 1844 and was more destructive than that one because of the
greater population in the valley. The water extended from bluff to
bluff at most places, but fortunately there were many localities at
which the current was not strong. At the Union Pacific station, in
Topeka, there was from 7 to 8 feet of water and at the Kansas City
Union Station the water was nearly as deep. There was great loss
of life and property, a large amount of mud was deposited, and the
river’s course was changed in places. The flood was caused by ex-
- ceptionally heavy rainfall at the end of a long rainy season, which
had saturated the glound and increased the flow of all the streams in
the region.

West of the Missouri-Kansas State line Kansas River makes a large
bend to the south, cutting into the limestone slope of the valley so
that a prominent bluff rises steeply above the stream. This bluff,
which extends to Argentine; is nearly 200 feet high and exposes the
same beds of limestone and shale that are seen in the bluffs farther
downstream. The railway is built on a cut and fill at its foot.

Argentine, the first stopping place in Kansas, was named from the -

Latin word for silver (argentum), smelting being the first industry
established there. It is a part of Kansas City, Kans.

Argentine, Kans. yyogt of Argentine for a few miles the railway leaves
iﬁsﬁo&ﬁgfﬂw the immediate river bank and runs near the foot of a
" wooded bluff, in which may be seen most of the lime-

stone beds that are exposed at Argentine and Kansas City. Chief
among these is a 30-foot bed of the Iola limestone, which is used
extensively for the manufacture of Portland cement at Iola,in south-
eastern Kansas. Next above is shale (Lane shale), and at the top of
the bluff is a succession of limestones (the Stanton and Plattsburg

limestones). All the beds descend gradually to the west, for the dip v

is mostly in that direction, and the land also rises as the valley is
ascended. The grade of Kansas River is low; the rise from its mouth
at Kansas City, where the elevation above sea level is about 720 feet,
to Topeka 1s only about 150 feet. As the distance is 65 mlles, the
slope is less than 2% feet to the mile.
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Near milepost 9 and again from a point west of milepost 11 nearly
to Holliday the railway is on the bank of the river. At milepost 13,
east of Holliday, there is a cliff of Drum limestone, a
bed which gradually descends toward the west and
passes beneath the river near Wilder. Holliday was
named for C. K. Holliday, of Topeka. From this .
place the cut-off line leads westward to Emporia. This line is
described on pages 19-22.

Beyond Holliday the main line ! follows a nearly west course for
3% miles along the southern margin of the Kansas River flat. At

Wilder siding the valley makes a sharp turn to the

Holliday.

Elevation 760 feet.
Kansas City 13 miles.

Wilder. southwest along the outcrop of the upper beds of the
Elovation 772fect.  Chanute shale, which underlies the Iola limestone.
Kansas City 17 miles.

The course of the valley, however, was established
long before these soft beds were cut into at this place. Probably its
position was influenced by the ice sheet of the glacial epoch, the
southern edge of which appears to have projected several miles far-
ther south in this vicinity than in the regions to the east and west.
The ice occupied the highlands north of the river, but it is believed
not to have ekxtended south of the present stream between the west-
ern part of Kansas City and Lawrence.

At Bonner Springs, across the river from Wilder, there are large
quarries of limestone. The hills north of the river, from a point
opposite Wilder to a point beyond Weaver, are capped by till con-
taining scattered bowlders brought from the north by the glacial ice.
One of these bowlders, about 8 miles north of Topeka, is 40 feet long
and 25 feet high and weighs about 1,500 tons. In large quarries on
the north baunk of the river opposite milepost 8 the limestones are
worked for ballast, road metal, and. concrete material. When the
clay and till were removed from the limestone many glacial scratches
were uncovered. They bear S. 20° E. and give unmistakable evi-
dence that glacial ice moved in that direction across the country
before the present valley was excavated. The rock fragments
carried in the base of the ice scored the limestone surface. Probably
an earlier Kansas River flowed along the south edge of the ice sheet
and received much water from the melting ice.?

1 On this line the mileposts indicate dis-

tance west of Holliday as far as Topeka,
beyond which they indicate d1stance from
Atchison,

2 At one stage of the excavation of the
valley, probably while the ice extended
to the line of the present valley at Wilder,

the river flowed eastward across the ridge
a mile south of Wilder, for an old high-
level gravel and sand bed is found on the
east slope of this ridge. The river did
not flow long in this course, for it cut
only a small valley through the ridge,
which forms the present divide.
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The gentle northwesterly dip which prevails in eastern Kansas
brings the Icla limestone almost to river level at De Soto. The south
abutment of a bridge across the river here rests on this limestone, -
which shows for a short distance in the bank and finally passes -
beneath the alluvial filling of the river flats. About 8 miles farther
_ west, the next overlying limestones (the Stanton and Plattsburg)
in turn pass beneath the river flat near Eudora. As the formation
above them is soft, easily eroded shale, the bluffs along the valley
sides here greatly diminish in height and steepness.

Eudora was named after the daughter of a Kansa chief, Pascal -
Fish, from whom the site was purchased. Here the railway crosses

the mouth of Wakarusa Creek, which occupies a wide
Eudora. valley extending far westward. This valley is wide
Plovation 813 fect. mainly because it has been excavated by a good-sized
K‘;f,;”;‘:;’:f‘;g'mﬂe& stream in a thick body of soft shales but also because

at one time, probably during the glacial epoch, it
served as a channel for Kansas River. Since that time, however, all
the valleys of the region have been cut about 100 feet deeper.
Another old channel of Kansas River extends across the wide bench
on the north side of the .present valley, 4 miles south of Eudora,
about 150 feet above the river. This channel, however, is older than
the one in Wakarusa Valley, for it is higher and the coarser materials
in it are largely flint of local origin. This channel is believed to be
preglacial, because its deposits show none of the rocks of northern
origin which were later spread over this region by the glacier.

The flat at the junction of- the Wakarusa and Kansas valleys is
- wide and shows terraces of moderate height, which extend some dis-

tance west of Eudora. The railway passes over this flat, and in
places, as at milepost 23, its course is 2 miles south of Kansas
River. '

The wide flats along Kansas River contain a thick mass of sand
and loam deposited by the river. This material affords excellent
soil at most localities, and from Kansas City to and beyond Topeka
it is cultivated for corn, vegetables, and other crops, which are highly
profitable. Unfortunately some parts of this land are not out of the
reach of ordinary freshets, and a large area is subject to flood and
damage when the river is exceptionally high. Heavy freshets, how-
ever, are so rare that many farmers take the chances of damage by
high water. '

From points not far beyond Eudora the highlands south of the
river are visible. Their prominence is due to a thick cap of hard,
massive limestone which protects the soft underlying shale from

- erosion. One high butte known as Blue Mound, 5 miles southwest
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of Eudora, is capped by an outlying mass of this limestone, and other
peaks and hills farther southwest present the same feature.!

The thick Oread limestone and the great mass of soft shale below
it form one of the most prominent of the long ‘“steps’” crossing the
' plateaus of eastern Kansas. The formation passes under 90 feet of .
Kanwaka shale to the west, and it dips beneath the valley of Kansas
River near Lecompton.

At the east edge of Lawrence the Santa Fe line is crossed by a
branch of the Union Pacific system coming from the north side of
Kansas River.

The State University of Kansas is in the southwestern part of
Lawrence. The group of university buildings on the ridge known

as Mount Oread ? is about a mile southwest of the
Lawrence. railway station and can be reached by trolley cars.
" Elevatins22feet.  The university enrollment is about 1,200 students,
o ity s miles; Tostly residents of Kansas, to whom tuition is free.

Connected with the university is the State Geologi-
cal Survey, which has published many reports on the geology and
mineral resources of Kansas.

Haskell Institute, a Government school for young Indians, estab-
lished in 1884, is situated in the southern part of Lawrence. Most
of these Indians come from the several reservations near by. The
number of students is 800.

1 The succession of rocks near Eudora | Oread limestone coverawide area but vary
and Lawrence isshown in figure 2, below. | somewhat in thickness from place to place.
The Jatan limestone (formerly -called the | 2 This ridge was named by the first
Kickapoo) is 10 feet thick at the base of | party of settlers in honor of Mount Oread

Lecompton limestone..

Kanwaka shale........

Oread phal <t l%
I|mestone Sha! |e one o

Buff limestone 15"

. Lawrenceshale...... 200

latan limestone........ 10"

Weston shale........ 100’

T T T T T\
N~

Stanton limestone. 30’

FIGURE 2.—Section of rocks exposed near Eiidora and Lawrence, Kans.

Blue Mound, and in this vicinity the Law- | Seminary, at Worcester, Mass., which was
rence shales contain a thin bed of coal | founded and owned by Eli Thayer, the
that wasg formerly worked near Lawrence. | organizer of the New England Emigrant
The limestone and shales constituting the | Aid Society.
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Lawrence was settled by a colony of New England people who were
ardent advocates of the abolition of slavery. The attempt to make
Kansas a proslavery State was prosecuted with zeal, and vigorous
endeavor was made to keep out settlers who were not in sympathy
with that side. On the other hand the abolitionists of the East '
organized companies which established and assisted in maintaining
“free-soil colonies.” The New England Emigrant Aid Society, of
which Amos A. Lawrence, of Boston, was an active member, was
responsible for the settlement of Lawrence Kans., in 1854. From
this time to the Civil War the town was the stronghold of the anti-
slavery party. In 1863 Quantrell raided Lawrence with a band of
Missourians who killed 288 men, a large proportion of the adult
male population at the time. Lawrence was a noted station on the
so-called underground railroad system by which slaves escaped from
Missouri and other States.

At Lawrence brick of various kinds is made from shale, and sand
is dredged from the river*for use in making concrete and other build-
ing operations. The dredge is plainly visible from the railway station
(to the north), and the principal brickworks are south of the railway,
a mile west of the station. In the pits the shale is capped by terrace
deposits. A 1,400-foot well just east of Lawrence station furnishes
a small flow of saline water that is in considerable demand for the
treatment of rheumatism. The river is dammed at Lawrence to
afford power, which is used mainly by a flour mill.

Much stone is quarried from the ledges of Oread limestone west of
Lawrence. About 90 feet of shale (Kanwaka) intervenes between
the Oread and the next-higher limestone (the Lecompton),* which
caps the ridges southwest of Lawrence. The Lecompton limestone
dips west and passes below the alluvium of the valley filling near
Spencer siding. In quarries north of Kansas River it yields large
slabs that are used in Lawrence and other places for curbing, pave-
ments, and trimmings.

Half a mile west of Lawrence station, on the north side of the rail-
way, are the city waterworks. Water f1 om the underflow of the river
is obtained by large pits, in the bottom of which perforated pipes are
sunk deep in the sand. The raillway passes along a flat with low

1The Lecompton limestone consists of
five principal beds; 5 feet of limestone at
the base, 5 feet of shale, 16 inches of blue
limestone, 4 feet of shale, and 10 feet of
light-gray limestone which disintegrates
easily. Great quantities of the peculiar
fossil, Fusulina, occur in the basal part
of the Lecompton limestone. Itisa fora-

minifer of elongated oval form, generally
about a quarter of an inch in length,
and is common also in higher limestones.
The shale that overlies the Lecompton
limestone, known as the Tecumseh shale,
is about 75 feet thick and includes two
thin limestone beds which make riffles in
the river.
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terraces on the south side that extend to the foot of a wooded bluff
capped by ledges of limestone.

Near Lakeview several old sections of river channel or oxbows are
conspicuous. They are now abandoned by the main stream, which
passes north of them, but are in part filled with water.
Features of this sort are common along streams flow-
ing in a wide alluvial flat, for in nearly every freshet
sand banks accumulate which dam up an old course

for a few miles while. a new channel is scoured out by the strong
current deflected in another direction.

Long ago Kansas River cut its valley about as deep as is possible
with the low grade finally attained, and since that time the flats have
been in process of being built up. The valley is being widened, how-
ever, for every few miles along 1ts course the stream cuts into its banks
and removes more or less of the limestone and shale. This cutting
shifts in location from time to time, and some of these old cut banks
now rise from old channels long ago abandoned. As its banks are
cut back the river valley radually widens, and if the process con-
tinues sufficiently long the side valleys also will be widened in the
same manner and the adjoining highlands disappear.

In the region west of Lawrence the ice sheet of the Kansan glacial
stage extended several miles south of the present Kansas River valley,
for the south margin of the drift covers the greater part of the high
ridge between that river and the valley of Wakarusa Creek. The
drift margin continues in this position to Topeka and beyond, but it is -
hardly perceptible to the traveler on the railway, which follows the
relatively recent river bottom. The rolling hills that can be seen on

“the upland in places north of the river consist largely of glacial drift.

Lecompton (see sheet 2, p. 22) was the capital of Kansas Territory

from 1855 to 1861 and was named from D. S. Lecompte, chief justice

of the Territory. It was a noted proslavery strong-
Lecompton. hold and a rival to Lawrence. The ‘“Lecompton con-
Clovation 846 feet.  stitution,” under which the proslavery party wished
f(gﬁ;‘:;t:;?yaﬁ'mﬂe& Kansas to become a State, was drawn up at a consti-

tutional convention called at Lecompton in 1857.
This constitution was overwhelmingly defeated by popular vote.
Toward the end of the free-soil troubles the Territorial legislature was
accustomed to convene in Lecompton and adjourn at once to Law-
rence. Those days of political turmoil are happily past, and now
Lecompton is a quiet little village.

Between mileposts 38 and 39 the Lecompton hmestone crops out
in ledges south of the track for some distance, but farther west there
are wooded slopes which show limestone only at intervals. These
slopes continue beyond Grover.

97579°—Bull. 613—15—2

Lakeview.

Elevation 830 feet.
Kansas City 45 miles,
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Tecumseh is on a low terraced slope in a sharp bend of the river.

The name is that of a Pawnee chief and means

Tecumseh. panther. From Tecumseh low river terraces extend

]1’;(1)?’3:81; Szl westward for nearly a mile, to a point at which

Kansas City 62 miles. they give place to a wide, low flat that extends to
Topeka.

Topeka, the State capital, is one of the largest cities in Kansas. It

has broad, well-paved streets, with parking and shade trees. Its

name is an Omaha Indian word signifying the so-

Topeka. called Indian potato. It is a division point on the

Elevationsssfeet.  Santa Fe Railway and the place of convergence of

i‘;‘,’]ﬁt‘&’t’ﬁfﬁhe& several branch lines and other railways. The general

offices and extensive shops of the Santa Fe system

are situated here, and there are many factories and local industries

of various kinds, including quarries, brickyards, sand pits, large flour

mills, and what is said to be the largest creamery in the world. It

Admire shale..........
Emporija limestore..... 9"

Willard shale....... 150"

Burlingame limestone
& e, 57

* FIGURE 3.—Section showing succession of rocks in plateau south of Topeka, Kans.

was from Topeka that the Santa Fe Co. began building a railway
westward in 1869, but it did not reach Santa Fe until 1880.

Topeka was the scene of many riots during the conflict between the
abolitionists and the advocates of slavery. Here in 1856 the Free Soil
legislature, meeting in opposition to the proslavery legislature, was
dispersed by United States troops acting under orders from President
Pierce. Five years later, after numerous elections and conflicts, the
first State legislature assembled in Topeka.

On leaving Topeka ! the train goes nearly south up the valley of
Shonganunga Creek and then up one of its branches which heads at
the top of the plateau. The ascent is made by a moderate grade,
about 125 feet in 5 miles. This plateau is made up of a succession of
limestones and shales, shown in figure 3. A few ledges of limestone

! Mileposts from Topeka to Isleta indicate distance from Atchison.
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crop out in the slopes of these valleys. These beds are of late Car-
boniferous. age and slope at a very low angle to the west.

A mile south of Pauline the railway crosses the line of the old high
valley through which in glacial time Kansas River flowed across the
divide into the valley of Wakarusa Creek. This
deflection of the drainage to the south was probably
Eﬁ’:;:’cnl gyof;;ifltes caused by the advance of the great ice sheet south-

" ward between Lawrence and Topeka. The ice
blocked up the older channel, which was in a general way coincident
with that of the present valley but, as explained on page 10, at a
higher level, for the old channel across the divide is about 150 feet
above the present river. It is marked by a broad depression and
especially by deposits of sand and numerous bowlders, some of them
very large and easily recognized as having been brought by the ice
from regions far to the northwest. The relations of this stream
deposit are not well exposed along the railway but are clearly exhib-
ited along the stream and slopes northwest of Pauline station.

At the time when the river passed in this direction it carried the
drainage of the west side of the glacial ice from the Dakotas and
Nebraska far to the north, and its volume was therefore much greater
than at present. It cut a valley toward the east, now occupied by
Wakarusa Creek, which, however, has deepened its channel consider-
ably, leaving remnants of the old deposits on the valley sides.

West of Pauline the land rises abruptly in a step due to the outcrop
of a hard bed of limestone. This step or ridge is a conspicuous
feature for the next 40 miles, the railway skirting the shale slopes and
plains at various distances from its foot. The succession of cliffs
due to the hardness of limestone and of slopes due to the softness of
shale is characteristic of the eastern part of Kansas, especially in the
drift-free area south of Kansas River. The rocks consist of alterna-
tions of beds of hard limestone, mostly from 5 to 25 feet thick, and of
shale, from 25 to 100 feet thick except the Lawrence shale, whose
thickness is 200 feet. The beds all dip at a slight angle to the west,
and as the country is rolling upland, the limestone beds rise in sloping
ledges, usually terminated on the east by cliffs of varying degrees
of prominence. These cliffs cross the country from north to south
at intervals of 3 to 5 miles, the distance depending on the thick- .
ness of the intervening shales and in some places on slight variations
in the dip. From a high point in this area can be seen the long
westward-sloping steps of limestone and the intervening rolling
plains and gentle slopes of shale.

Nearly all of the area is in a high state of cultivation, producing
large crops of grains and vegetables. The soil is rich, and a fair
proportion of the rainfall, which averages 35 inches a year, comes at
the time when crops are growing.

Pauline.
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A short distance south of Pauline the summit of the divide, which is
on the Scranton shale, is reached at an altitude of 1,050 feet; thence
there is a down grade to the village of Wakarusa.
Here the railway crosses Wakarusa Creek at a point
where the stream has cut through the shales to the
Topeka limestone, a ledge of which is exposed in the
shallow railway cut a few rods north of the station. South of Wak-
arusa the track rises from the creek valley to a rolling plain, whose
altitude is from 1,000 to 1,075 feet. At milepost 64 a 4-foot bed of
limestone is crossed by the railway. In the higher portions of the
ridges traversed in the next 3 miles there are several cuts in shales,
some of which expose thin included beds of limestone.

Between Carbondale and Osage there are many small coal mines
and numerous abandoned pits and long open cuts. Several of the
mines produce a moderate amount of coal for local
use and for. shipment to various places in eastern
Kansas. They are from 10 to 140 feet deep, and at
most localities the bed is from 16 to 22 inches thick.
Some of the coal has been mined by stripping off the
soil and débris and more or less shale along the outcrop, but to the
west, as the dip carries the coal deeper, it is reached by shafts.
For many years this field was ‘the principal source of supply of fuel
for the Santa Fe Railway, and several of the mines were worked
by the railway company until other sources of coal were developed. .
In 1893 and 1894 the annual output exceeded 200,000 tons. The
coal* is bituminous, and although it is not all of hlgh quality this
thin bed has been worked with considerable profit. It is known to
extend to Lebo and Neosho Rapids, and it is only about 250 feet
deep at Emporia.

About the coal mines from Carbondale to Osage are heaps of gray
shale excavated in sinking shafts and extending the coal chambers.
In places where this débris has contained considerable coal waste it
has been ignited at times by spontaneous combustion and the heat
has given it a bright-red color, which makes the piles conspicuous.
The Howard limestone is traversed a short distance north of milepost

Wakarusa.

Elevation 948 feet.
Kansas City 78 miles.

Carbondale.

Elevation 1,074 feet.
Population 461.
Kansas City 84 miles.

1 Coal consists of carbonaceous mate-
rial, originally trees and other plants of
various kinds, that .accumulated in
swamps and was finally covered by mud.
At the time when such material accumu-
lated in this region it was an area of wide-
spread swamps and. morasses with rank
vegetation. Later it was covered by the
sea, in which were deposited the materials
now represented by the limestone and
shale.

"The coal bed is only a few feet

below the Howard limestone, which is
therefore a guide to the location of the
coal. The limestone and shale in this
region are of the same age (Carboniferous)
as the rocks which contain the great de-
posits of coal in Pennsylvania, West Vir-
ginia, Indiana, Illinois, Ohio, Tennessee,
and Alabama. Here, however, deeper
water prevailed for much of the time and
conditions favorable to the accumulation
of coal were relatively transient and local.
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70, on the descent to Hundred and Ten Mile Creek, which is crossed

1 mile north of Scranton.

The principal industry about Scranton is coal mining, but in the

Scranton.

surrounding country there are also extensive agricul-

tural interests. From Scranton southwest and west

Elevation 1,100 feet.
Population 770.

to Burlingame the route crosses a nearly smooth

Kansas City 87 miles. plain of shale which extends far to the east and for

some distance to the west.

At Burlingame the railway crosses the line of the Santa Fe Trail
from Kansas City to Santa Fe, N. Mex.! This trail followed the top
of the plateau from Olathe and went west from Bur-

Burlingame,

Elevation 1,045 feet.
Population 1,422.
Kansas City 92 miles.

lingame 30 miles to Council Grove, which was an
important depot. Quantrell planned to raid the town
of Burlingame in 1863, while the men were absent in

the Army, but the women built a fort of rocks and
held their ground for six weeks until Union soldiers came to their

assistance.
United States minister to China.

This town was named for Anson Burlingame, formerly

1 This famous old highway was about
850 miles long. From 1804 to 1821 it had
been traveled by a few trading expedi-
tions using pack animals, but in 1821 it
was formally opened for wagon travel,
and caravans of “prairie schooners” and
large wagons began to make their trips to
the excellent market of Santa Fe, then
an important Government and commer-
cial distributing city of the northern part

- of old Mexico, and a point from which
highways and trails extended down the
valley of the Rio Grande and elsewhere.
Later, after the United States had ac-

quired theregion, until the'Santa I'e Rail-,

way was built, the trail was one of the
great emigrant routes to the Southwest.
At first the traders made only one trip a
year, starting early in summer, as soon
as the pasturage was promising, and arriv-
ing at Santa Fe in July. Early in the
sixties the trade had increased to so great
an extent that the caravans started every
- few days, and many were on the road dur-
ing the season favorable for such travel.
The ordinary caravan consisted of 26
wagons, each drawn by five teams of
mules or five yoke of oxen, but often there
were 100 wagons in a caravan, divided
into four divisions, a lieutenant having
charge of each division under the com-

mand of an elected captain of the whole
party. A day’s journey was about 15
miles, but varied slightly with the dis-
tances to camping places. At night the
wagons were formed into a hollow square
inside which camp was made and the
horses were corralled. Outposts were
maintained for sentry duty, as the Indians
often attacked such parties just at dawn.

East of Council Grove there was little
to fear from the Indians, who were friendly
to the white men. The Kansa tribe of
Sioux had settled at the mouth of Kan-
sas River but, persuaded by gifts, they
abandoned one settlement after another
as immigration progressed. So accom-
modating a spirit was not found among
the tribes of the central Great Plains.
The earlier trappers and frontiersmen had
found most of these Indians amicable,
but misdeeds by individuals of both
races led to general bad feeling and con-
vinced the Indians that they had nothing
to gain from friendliness. Their hostility
added greatly to the danger of travel on
a trail that was already perilous enough
through its lack of water and its physical
obstacles.

In 1850 there were about 500 wagons
and about 5,000 animals in the service,
and in 1866 there were 3,000 wagons. On
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Several coal mines are worked in the vicinity of Burlingame. A
short distance west of the railway rises a prominent ledge of the
Burlingame limestone, of which this is the type locality.

Beyond Burlingame the railway goes south and east of south
across an undulating plain, making shallow cuts through the Scranton
shale, which lies between the Howard limestone and the Burlingame

limestone.

At Osage the Santa Fe crosses the Missouri Pacific Railway. The
city is named from the Osage Indians, a branch of the great Siouan
family, some of whom formerly lived near the Kansa

Osage.

Elevation 1,077 feet.
Population 2,432.
Kansas City 101 miles.

Indians, north of the Arkansas.
coal-mining industry, it is the center for the sur-
rounding farming community. The rolling plain of

In addition to its

shale continues from Osage southwestward to Read-
mg ‘The highest altitudes attained on the divides are 1,165 feet
or slightly higher than in the region to the north.

some trips as many as 180 yoke of oxen
would haul two trains of wagons. In 1849
regular coach service carrying mail from
Independence to Santa Fe was started,
and in 1862 the service was daily. The
trip required two weeks. The coaches
carried 11 passengers, who were charged
$250 each for the trip, including meals.
The cost of the trip from Kansas City to
Santa Fe now, including meals and
sleeper, is less than $35 and the time re-
quired is 15 hours. Express charges for
carrying money were $1 a pound for gold
or silver.

The Santa Fe Railway follows the old
trail in general, but in places the two are
not very close together. In eastern Kan-
sas there were several lines of travel.
One began at Independence, Mo., a short
distance east of Kansas City, crossed the
river to Westport, passed through the hills
in Kansas City, and then went by Olathe
and Gardner over the plateau southeast-
ward to Council Grove, a famous rendez-
vous 25 miles northwest of the present
city of Emporia. About halfway to
Council Grove it was joined by a route
from Fort Leavenworth, where most of
the Government troops outfitted. The
Santa Fe Railway now crosses this part of
the trail near Olathe and again near Bur-
lingame, about halfway between Topeka
and Emporia. West of Council Grove the

trail passed through the southern part of
the city of Lyons, reaching Arkansas
River near Ellinwood, a short distance
east of Great Bend. From this place
westward it followed the north bank of the
river, in greater part within a very short
distance of the course now taken by the
railway, but in Colorado it kept on the
north bank to Bents Fort, above Las
Animas, where it crossed to the south side
of the river. From this point into New
Mexico the trail led southwestward, along
a course very near the line of the present
railway which crosses and recrosses it all
the way to Raton. South of that place
the trail went through Cimarron to Fort
Union, near Watrous, thence to Las Vegas
and across the Glorieta Pass to Canyon-
cito, whence it tiirned north to Santa Fe.
A short-cut branch crossed the Arkansas
above Dodge and went southwest to the
Cimarron Valley and thence to Wagon
Mound and Fort Union. Along much
of its course the old trail is marked
by granite monuments erected by the
Daughters of the American Revolution.
(See view of typical monument given
in Pl. II, 4.) The tracks of the trail
are 200 feet wide in many places and con-
sist of old ruts deeply scored into the sand.
Sunflowers spread westward along the
entire length of the trail and now mark its
course at many places.
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A. GRANITE MARKER OF SANTA FE TRAIL.

Blocks like this have been set at intervals along the old trail.

B. RESTORATION OF MAMMOTH.

Elephas imperator, a large elephant that was common in the southwestern United States In Pleistocene time.
From a model in the American Museum of Natural History, New York City.
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A. PULPIT ROCK, NEAR ALUM CREEK, SOUTH OF CARNEIRO, KANS.

A hard mass of Dakota sandstone which has resisted erosion better than the
underlying softer bed that forms its pedestal.

B. PAWNEE ROCK, SOUTHWEST OF GREAT BEND, KANS.
A cliff of Dakota sandstone.
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Just south of Barclay the ledge of Burlingame limestone is promi-
nent to the west, and several small outliers of it cap knolls that stand
east of the railway.

West of Reading the railway turns to the west and

Elevation 1,171 feet. cq - . . . .
Population 681.% within 2 miles rises over the ledge of Burlingame lime-
Kansas City 106 miles. stone, then goes across 75 feet of the overlying Willard
' shale to the Emporia limestone, which begins on a

Barclay.

Reading. ~ divide half a mile beyond milepost 100. This bed is
Elevation 1,074 feot.  €r0ssed again in the next divide to the southwest, and
Population 289. g]so on the down grade descending to Ncosho River,
Kansas City 112 miles.

which is reached near milepost 108. The Neosho is a
stream of moderate size carrying the drainage of a wide area of east-
central Kansas. In its north bank are bluffs of the Willard shale.
South of the river is a long, wide flat extending 4 miles to and into
Emporia. A mile east of the station at that place this line is joined by
the Ottawa cut-off from Holliday.

Emporia. Emporia, the county seat of Lyon County, is an
Elovation 1,134 feet.  important business center for a wide area of farming
Population 9,0%8. _  country and is the site of the State Normal School,

Kansas City 127 miles

by Topeka (112 which has 2,600 students. Emporia is the type
milesby Ottawa) ocality of the Emporia limestone, which here passes
underground on its westward dip.
[The itinerary west of Emporia is continued on p. 22.]

HOLLIDAY TO EMPORIA BY WAY OF OTTAWA.!

Some of the trains on the Santa Fe Route now diverge from the old
line at Holliday and teke a more direct line nearly straight southwest
by the Ottawa cut-off. This line runs over the plateau betwcen

~Kansas and Osage rivers, then up the valley of the latter for some
distance, and finally across the low but wide divide to Neosho River.
On this line the railway crosses wide areas of shale and gradually
rises from one limestone ledge to another in the great succession of
rocks of later Carboniferous age that constitute the surface of eastern
Kansas. The outcrops of these limestones extend from southwest to
northeast across the country in lines of low cliffs, above some of which
are bare rocky slopes of varying width. As the beds dip to the west,
each bed of limestone passes in succession bencath the overlying
shale, so that the beds which crop out in the bluffs near Kansas City
lie several hundred feet below the surface at Emporia. These rcla-
tions are shown in the cross section on sheet 1 (p. 14). On the other
hand, the upper beds of limestone and shale, which crop out at the
surface in the western part of the area, originally extended far to the
east, but they have been removed by erosion down to the gencral
level of the country’

! The mileposts on this line indicate distance from Kansas City.
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There is a vast quantity of limestone in this region, part of it in.
~ beds too thin to be useful, but some of it in thick deposits and con-

sisting of nearly pure calcium -carbonate.

This rock is utilized at

Iola, Independence, and other places in Kansas and elsewhere for
the manufacture of Portland cement.!

On leaving Holliday, the train ascends the valley of Mill Creek to
its head at Olathe, a distance of 123 miles and a rise of about 260

feet.

at Kansas City and Argentine.

This valley is excavated in the beds that constitute the bluffs

Several beds of shale are exposed,

and many ledges of limestone extend along the valley sides.
Olathe (o-lay’the, th as in thin; Shawnee for beautiful) is on the
summit of the plateau which is tmversed by the railway for many

Olathe.

Elevation 1,023 feet.
Population 3,272,
Kansas City 26 miles.

miles toward the southwest. This plateau is mostly
covered by shale. At long intervals the railway
descends into shallow valleys, most of them exposing
ledges of underlying limestones.

At Olathe the railway crosses the line of the Santa

Fe Trail, which is described in the footnote on pages 17-18.
The trail lies a short distance north of the railway from Olathe
through Gardner and Edgerton, but near Edgerton it diverges toward

Gardner.

Elevation 1,065 feet.
Population 514.

Kansas City 34 miles.

Edgerton.

Elevation 966 feet.
Population 443.

Kansas City 40 miles.

Wellsville.

Tlevation 1,043 feet.
Population 648.

Kansas City 46 miles.

Ottawa Junction.

Elevation 015 feet.
Kansas City 57 miles.

the west, going through Baldwin, which was formerly
the well-known Palmyra stage station. A short dis--
tance west of Wellsville the railway track crosses a
thin ledge of limestone and enters a broad area of
shale. At Ottawa Junction (North Ottawa) the main
line is crossed by a branch of the Santa Fe system
which extends from Lawrence southward to Tulsa,
Okla. A mile south of the junction is tbe town of
Ottawa, which has a population of 7,650 and is the
county seat of Franklin County. Ottawa is a locally
important center and has several manufactories, most
of them operated by water power from Osage River,
which passes through the town. In borings at this
place natural gas is obtained from sandstone at
depths of 435, 665, 803, and 1,060 feet. Some years
ago the skeleton of a mammoth was dug up on Main

! Cement is made by burning a mixture
of ground limestone and shale and grind-
ing the resulting clinker to a very fine
powder.
used instead of shale. Some limestones
contain naturally a suitable admixture of
the clay element for the manufacture of
hydraulic cements, but the term Portland
is generally applied only to cements pro-
duced by burning an artificial mixture,
as described. Many of the thick beds of
limestone exposed from Kansas City west-
ward could be utilized for cement manu-

In some places clay or loam is-

facture, but at present there would be
difficulty in competing with the southern
Kansas product owing to the advantage
afforded by a natural-gas fuel supply to
the plants located farther south. More-
over, the cement market appears to be
amply supplied by plants now in opera-
tion at many places in the United States.
The shale in the region from Kansas City
westward could be utilized more exten-
sively for tile, brick, and other similar
products if fuel were cheaper or if the
local demand were sufficient.
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Street in Ottawa, and remains .of others have been found in the
vicinity. These large animals, which were closely similar in form to
the elephant, were abundant in the United States thousands of
years ago, together with various other species long extinct. A res-
toration of the principal variety of mammoth is shown in Plate I, B
(p. 18). At Ottawa Junction, just south of the railway, is a factory
where tiles, brick, ete., are manufactured from shale.

West of Ottawa Junction the railway follows the low flats on the
north side of the valley of the Osage (see sheet 2, p. 22) to a point 1}

Pomona.

Elevation 923 feet.
Population 523.
Kansas City 68 miles.

miles west of Pomona, where it crosses that stream.
It recrosses to the north bank just east of Quenemo,
This river was named the Marais des Cygnes (swamp
of the swans) by the early French trappers, from the
fact that large numbers of swans frequented its

marshy bottom lands during the winter.
At Quenemo the Santa Fe Railway is crossed by one of the lines
of the Missouri Pacific system. This place was named for an Ottawa

Quenemo.

Elevation 941 feet.
Population 556.
Kansas City 72 miles.

Indian who lived among the Sac and Fox tribes near
Melvern. The surface rock of the valley in this
region is shale, which is exposed in some of the cuts,
notably in one 20 feet deep a short distance east of
milepost 60. Most of the lower slopes of the valley

are occupled by deposits of sand and gravel laid down by the river.
Near Pomona the slopes on both sides of the valley are surmounted
by low cliffs of Oread limestone in two or three prominent ledges.
These beds, by their slight westward dip and the rise of the valley in
the same direction, are finally brought to water level and crossed by
~ the railway at Melvern.

At Melvern the railway rises out of the Osage Valley and the rail-

way cuts expose in close succession a number of limestones and at

Melvern.

Elevation 994 feet.
Population 505.

Kansas City 80 miles.

Olivet.

Elevation 1,136 feet.
" Population 904.*

Kansas City 86 miles.

several places the intervening shales. At Ridgeton,
west of Olivet, the railway regains the summit of the
plateau at an elevation of 1,125 feet, or about 100 feet
higher than in the region southwest of Olathe. On
the summit there is a very instructive view to the
northwest, showing a succession of steps formed by
the outcrop of the thin but hard ledges of limestones,
separated by long slopes of the intervening shales.

This entire region is under cultivation, with fields of

various crops and extensive pastures.

From Olivet to Neosho Rapids there is a continuous rolling plain of
shale, interrupted, between milesposts 92 and 93, by a slope formed
by the gently inclined upper surface (dip slope) of the Howard lime-
stone, a relatively hard bed only about 1 foot thick.
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The coal bed lying below the Howard limestone has been worked
at mines in the vicinity of Lebo. This coal is the
Lebo. same bed that is worked in the neighborhood of
g})‘;‘;‘ﬁ‘;ﬁ;;{fg foot.  Scranton and Osage. (See pp.17,18.) Thebed is 14
Kansas City 94 miles. 10 16 inches thick and is mined by stripping and
tunneling. .
At Neosho Rapids the railway reaches the bank of Neosho River,
a large stream flowing in a wide valley floored with thick beds of
sand and loam it has itself deposited. Neosho is an
Neosho Rapids. Tndian word meaning clear, cold water. This valley
gl;‘l’;:;‘;;ggg feet. js followed as far as Emporia. Near milepost 104
Kansas City 102 miles. the railway crosses Cottonwood River, which in this
‘vicinity occupies the same wide flat as the Neosho
and which empties into that stream a mile to the east. The thick
accumulation of sand and loam deposited by these streams has re-
duced their slope and compelled them to follow very crooked covrses.
Near Emporia the Burlingame limestone, which slopes down from
the east, crosses the valley of the two rivers, but it is covered by the
alluvial deposits so that its precise location underground is not
known. A mile east of Emporia the main line from Holliday by way
of Topeka joins the Ottawa cut-off. Near this place the Santa Fe is
crossed by a line of the Missouri, Kansas & Texas Railway, popularly
known as “The Katy.” -

MAIN LINE WEST OF EMPORIA.

West of Emporia the railway passes over the flat bottom lands on
the north side of Cottonwood River to Florence, a distance of 45
miles. The valley is wide near Emporia and as far west as Safford-
- ville, and the shale slopes on the north and south rise gradually to
plateaus capped by limestone.

At Saffordville siding the Cottonwood Valley is much narrower and
the limestone caps on the adjacent shale ridges are conspicuous. One

limestone ledge is a short distance above the track;
Saffordville. 30 to 40 feet higher, with shales intervening, is another
Elovation 112 feet. Jimestone. These two limestone beds are exposed in

ansas City 139 miles.1 . ...

many prominent ledges to the vicinity of Clements,
a distance of 22 miles. The lower one (the Neva) is from 7 to 8 feet
thick, and in the outcrop breaks out into large blocks with sharp
angles’ and rough surface of chalky-white color. The Cottonwood
limestone, the upper ledge, is one of the most continuous and best-
marked formations of Carboniferous age in Kansas. It carries
fossil mollusks of numerous species that are characteristic of the

! Distances by.way of Topeka are given for places west of Emporia. To get the
distance traveled by way of the Ottawa cut-off 15 miles should be deducted.
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Permian series of the Carboniferous system. (See table on p. ii.)
Its upper part consists largely of an aggregate of the fossil foraminifer
Fusulina cylindrica, which the quarrymen call “rice” on account of
its general resemblance to grains of wild rice. In the vicinity of
Strong City, Clements, and Cottonwood Falls there are more than
20 large quarries in this limestone, constituting the largest quarrying
industry in the State. The stone is of light color, uniform texture,
and generally so free from joint planes that blocks of almost any
desired length or breadth can be obtained. The two layers of which
the formation consists in most places are only from 2 to 3 feet thick;
locally it is in three layers. The Cottonwood stone is shipped great
distances to places in Kansas and adjoining States.

There is one limestone quarry of considerable size in the northern
part of Strong City (see sheet 3, p. 26), north of the railway, and others
' amile or two distant on the south side of the river, east
Strong City. of Cottonwood Falls. Strong City, named for W. B.
E})ﬂviﬁg}l 1,}674 feet.  Strong, a former president of the Santa Fe Railway
Komans Oity 147 mites, CO-, 13 on the north side of Cottonwood River, and

the city of Cottonwood Falls is on the south bank of
that stream, 14 miles south of the railway at this point. At Strong
City the Neva limestone is below the surface, and at milepost 133
the Cottonwood limestone also goes under. Within a short distance
to the west, however, both of them are brought up again by doming
of the beds (see glossary, p. 182), so that near Elmdale they are mod-
erately high in the valley slopes. The underlying Eskridge shale also
appears. :

A boring recently made on the crest of the dome near Elmdale
has found some natural gas, but the amount available has not been

fully determined. Petroleum and gas occur in many
Elmdale. places where the beds are domed, because structure
Elevation 1,195 feet.  of this kind offers a favorable condition for their
Population 253. .
Kansas City 15¢ miles, acCUmulation. There are, however, numerous domes
in which neither gas nor oil is found, so that this
structure is not always evidence of their presence.

Clements is third in rank among the cattle-shipping towns of
Kansas. A large number of cattle brought from various points west
of this town are wintered here and fattened for
market. A short distance beyond Clements is a small
;Ect:;::gtlfﬁf:ﬁes quarry in the Cottonwood limestone. In this part

" of the valley of Cottonwood River the slopes are
terraced by the projection of hard layers of limestone as tabular
shelves of considerable extent, each one terminating in a more or less
prominent cliff, as shown in figure 4 (p.24). Inplaces there are three
or four terraces or steps made by the succession of limestone beds,

Clements.
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one above the other, separated by softer shales. All thes¢ beds dip
to the west and are thus crossed in tura by the railway.!
- In this valley there is a notable difference in character between the
bottom lands, which have a deep, rich soil, and the adjoining slopes,
where the soil is much thinner and is in many places interrupted by
the rock outerops. The valley lands are nearly all in a high state of
cultivation, yielding a great variety of farm products. At many
farms the traveler will see the round towers, mostly of concrete,
known as silos, in which corn leaves and stalks and other similar green
materials are kept green and moist to serve as winter fodder for stock.
Cwf o
ce Ce Ce cn en Ce Ce c8
Ced

FIGURE 4.—Section across Cottonwood Valley southwest of Elmdale, Kans. Shows the terrace or steps
produced by the limestone beds and the gentler slopes composed of shales. Cm, Matfield shale; Cwf,
Wreford limestone; Cg, Garrison formation; Cc, Cottonwood limestone; Ce, Eskridge shale; Cn, Neva
limestone; Ced, Elmdale formation.

Between Clements and Cedar Point there are many shallow cuts in
the shales overlying the Cottonwood limestone. At
Cedar Point. Cedar Point the Wreford limestone is crossed, but it
Flevation1,239 feet.  jg gxposed only in a few ledges in 'cho slopes north of
Kansas City 166 miles.
4 the track.
A short distance east of Florence a large crusher north of the rail-
road is working the Florence flint and overlying Fort Riley limestone
for road material.

1 The following list shows the beds included in the Permian series in central Kansas,
also their character and average thickness near the Santa Fe Railway:

Formations of Permian age in central Kansas.

Sumner group: © Yeet.
Wellington shale: Red and gray shales.. B 1,
Marion formation: Limestone and shale Wlth orypsum and salt

inupperpart... .. ... ... ... N ~... 160

Chase group:

Winfield formation: Cherty limestone in part and shale. ... .. 25
Doyleshale: Shale with thin bedsof limestone................ 60
Fort Riley limestone: Buff limestone........................ 40
Florence flint: Limestone, very cherty....................... 20
Matfield shale: Shale and limestone.......................... 65
Wreford limestone: Buff cherty limestone ........ N 45

Garrison formation: Shalesand limestone........................ 145

Cottonwood limestone: Light-colored massive limestone........... 8
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Florence, named for Miss Florence Crawford, of Topeka, is a junc-
tion point at which branches to the north and south leave the main
line. Beyond Florence the railway leaves the Cot-
~ tonwood Valley and ascends that of Doyle Creek, a
fé‘;:ﬁ?f,‘; 1,262 foe. tributary from the southwest. The strata lie nearly
Kansas City 172 miles. NOT1ZONtal in this region, but dip slightly to the west,

forming a continuation. of the general monocline
which exists throughout eastern Kansas. v

West of Florence the traveler will note that pasture lands become
more frequent and that cattle raising is an increasingly promi-
nent industry. At many stations there- are small stockyards with
special gangways for loading cattle on cars for shipment east.
There are also numerous fields of alfalfa, which is one of the most
important forage crops in the West.! Some notably large fields of
this plant may be seen just west of milepost 169.

At Peabody, which was named for I'. H. Peabody, of Boston, large
numbers of range cattle are received for fattening in the adjoining
, ~ region. Here the Santa Fe line is crossed by the
Peabody. Chicago, Rock Island & Pacific Railway. West of
Elevation 1351 feet.  Peabody the country is a wide, rolling upland, with
Population 1,416. . .
Kansas City 184 miles, TUMerous broad fields of grain, mostly wheat, inter-

spersed with pastures. The few railway cuts show
gray shales with some thin layers of limestone.

Newton, named for the city in Massachusetts, is a minor railway
center from which a branch line of the Santa Fe leads to Wichita
and other places in southern Kansas and Oklahoma.
It is also on one of the larger branches of the Missouri
Pacific Railway. Years ago Newton had a very large
cattle-shipping business, but most of this has long
ago moved much farther west.

Florence.

Newton.

Flevation 1,440 fect.
Population 7,862.
Kansas City 201 miles.

'Alfalfa is generally called lucern in
Europe. It is the oldest known plant to
be cultivated exclusively for forage, as
historians record its introduction into
Greece from Persia as early ag the fifth
century before Christ. Its cultivation
was attempted by the early colonists in
America, but not until 1854, when a vari-
ety from Chile was introduced into Cali-
fornia, did its development proceed rap-
idly. Alfalfa is peculiarly adapted to
semiarid regions, for it does not require a
moist climate and does not suffer from
extreme heat or from relatively severe
cold. It thrives best under irrigation,
an occasional flooding being necessary for
its growth. Besides being highly nutri-
tive and palatable, alfalfa is, when well

rooted, of rank growth, long lived, and
hardy. Itissaid thatin the semiarid re-
gions there are alfalfa fields 25 years old.
The best yield is obtained from the third .
to the seventh year. Its roots vary in
length from 6 to 15 feet. Though alfalfa
fields can be started in some places with
a pound of seed (about 220,000 seeds) to
the acre and good stands are often ob-
tained with 5 pounds, about 15 pounds
are used on irrigated lands. In some
places alfalfa is cut three to five times a
season and therefore produces a higher
yield than any other forage plant in the
western United States. Over 5,000,000
acres were in alfalfa in 1909. Kansas has
the largest acreage, with Nebraska and
Colorado next in order.
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In this vicinity and for the next 25 miles to the west there are
many settlements of thrifty Mennonites, who colonized here in 1874.
The railways conducted a campaign of advertising in Europe and
were instrumental in settling large areas of Kansas lands with col-
onies of Swedish, Welsh, Scotch, English, Germans, and Russians.
The Mennonites were Germans of a particular creed who on account
of their thrift and industry had been invited to settle in Russia,
an invitation which they accepted. Some of their special privileges
having been withdrawn, however, they emigrated to this country.
They brought with them many plants and for a long time held their
lands in community ownership. Each family brought over a bushel
or more of Crimean wheat for seed, and from this seed was grown
the first crop of Kansas hard winter wheat. At first this wheat
seemed to be more difficult to mill and bake than the hard spring
wheat, and even Kansas millers for some time either declined to
receive hard winter wheat or paid a lower price for it than for softer
wheats. In 1890 the prices of soft spring and soft winter wheats
exceeded that of hard winter wheat by about 10 cents a bushel. In
July, 1910, for the first time the price of hard w1nter wheat equaled
that of the softer wheats.

About 4 miles west of Newton is an area of sands and gravels
which fill a broad, moderately deep underground valley in shale,
excavated by a large stream that long ago flowed across the region
from the north and finally deposited the gravel and sand. This
stream was probably an outlet for several rivers of northwestern
Kansas, the Smoky Hill- and probably also Solomon and Saline
rivers, now branches of Kansas River. The width of the buried
valley is about 20 miles in the region west of Newton, but a short
distance south of the railway it merges into the valley of the Arkansas.
Its western margin is well defined by the steep slopes of the land
‘rising toward the northwest, but to the north and northeast are valleys
since excavated to a lower level. The underground relations of the
deposit have been explored by well borings, for the large amount of
water which it yields is of great value, especially as there is but little
water available in the shales of Permian age in the adjoining lands
‘and in the floor under the basin. This resource has been an important
factor in the development of Newton. When that town needed a
city supply deep drilling soon demonstrated that little water was to
be found underground in the city area, even at a great depth. On
the advice of geologists tests were made in the edge of the buried
valley a short distance west of the city, with most satisfactory results,
and now this source yields a large volume of water which is piped
to the city.



SHEET 3

| 97 ¥ 2 97 KANSAS
O © [}
= Q Q a <
= B c xS
@ ¢ o o B 20
- @ 5 E c
= i 2
2
) )

SECTION SHOWING UNRERGROUND RELATIONS OF ROCKS ALONG SANTA FE RAILWAY BETWEEN STRONG CITY AND HALSTEAD, KANS
VERTICAL SCALF GREATLY EXAGGERATED (26 TIMESLTHMIS :—|A<\ FECT OF INCREASING APPARENT TILT OF BEDS
\\

<=

GEOLOGIC AND TOPOGRAPHIC MAP

OF THE 33%

SANTA FE ROUTE

1
. Scale 500,000
Approximately 8 miles to | inch

o —

. s . . . 5 ) \
From Kansas City, Missouri, to Los Angeles, California wi D S e G e SR
: 19, 5 10 15 20 25 30Kilometers
Base compiled from United States Geological Survey Atlas Sheets, ¥ — f. i ;
from railroad alignments and profiles supplied by th‘? Amhes?n! ELEVATION: ?/so:srslgtf;?v‘zggg,asestzﬂe LEVEL
Topeka and Santa Fe Railway and from additional information Tt G i B A e

collected with the assistance of this company

UNITED STATES GEOLOGICAL SURVEY

GEORGE OTIS SMITH, DIRECTOR
David White, Chief Geologist R. B. Marshall, Chief Geographer ]

1915 t

The crossties on the railroads are spaced i mile apart

i

Each quadrangle shown on the map with a name in parenthesis in the
lower left corner js mapped in detail on the U. S. G. S. Topographic
Sheet of that name.

m

N ,(;\oh‘ \/

S -

§ B Yo .
Y R

Sheer No.4

AR
ot
)

o i)

o

a

0o

o

Sheet NoZ

4
. ,‘
) ey N4
~ = $44 X
SN P EXPLANATION Thickness (@
4 «00/ > in fci-l QO
x Ve (“A Stream deposits (stippled pat-  Alluviom 50 ﬂ(\
IR { ’(}0 tern) ¢
&l ¢ g \(, Quaternary | |
= — B Sand and gravel McPherson forma- 200 -38
AR / tion
3 C Limestone, thin bedded, with Marion formation 160)
shale and gypsum
Limestone, cherty, with shale Winfield formation 25
Shale with thin limestone beds Doyle shale 60
D Limestone, shaly and massiv Fort Riley 40
buff
Limestone, very cherty Florence flint 20| Carboniferous
Shale with some buff limestone Matfield shale 65 (Permian )
« Limestone, massive, cherty, Wreford -, $u ~-~ 40
E Thurr 5
Limestone and shale Garrison formation 140
G Limestone, light colored, mas- Cottonwood —~_.~ N r—86
sive Vv J
[Shale, varicolored Eskridge 3B o > “L
Limestone, massive,gray Neva 0 ),nrbom.e us
Shale with beds of limestone Elmdale formation 150) (Pennsylvanian
1 J
o 9630

D ARG PRINTED BY THE U.S.GECLOSICAL SURVEY




THE SANTA FE ROUTE. 27

From a point near Halstead a branch line runs to Sedgwick, con-
necting there with the line from Newton to Wichita
Halstead. and beyond.
?l‘,’:u‘ti‘é’f; ];1?%% :eet- At Burrton (see sheet 4, p. 30) the Santa Fe line
Kansas City 210 miles, 15 crossed by a branch of the St. Louis & San Fran-
cisco Railroad (‘‘Frisco” line) running from Wichita
to Ellsworth. South of Burrton are wide smooth plains extending
to Arkansas River and forming part of the buried valley referred to
above. A short distance north of Burrton is a range
Burrton. of sand dunes—low, irregular hills composed of loose
Elevotion 1450 et sand which the wind has blown out of the flats along
Kansas City 210 miles, ATkansas River. These sand dunes extend north-
westward for some distance past Hutchinson, not far
north of the Santa Fe Railway. Burrton was named for I. T. Burr,
a former vice president of the railway company.
Hutchinson, the third largest city in Kansas, is attractively laid
out, with W1de streets, most of which are bordered by several rows
- of shade trees and extensive grassy parking. It was
Hutchinson. named for C. C. Hutchinson, its founder. The greater
gle)\ualil;g:fgg ézet- part of the city is on the north side of Arkansas River,
Komsas Gity 233 miles, PUt @ portion known as South Hutchinson is on the
south side. This river, called the Nepesta by the
Spanish explorers, is one of the largest branches of the Mississippi,
to which it carries an average of 200,000,000 cubic feet of water a
day. It rises in the Rocky Mountains, in central Colorado. At
Hutchinson the river valley is about 8 miles wide and is a broad
expanse of nearly level land underlain by a thick body of sand and
gravel that was deposited by the river and contains a large amount
of water. Below this river deposit are shales containing thick deposits
of salt. This mineral is extensively worked by several plants in
Hutchinson, one of which is the largest in the world. They produce
not only salt, but soda ash, caustic soda, and other chemicals manu-
factured from salt. The salt is obtained from borings about 800
feet dcep, containing an outer casing down which water is forced
and an inner casing up which this water, saturated with salt from the
beds below, is pumped into tanks for evaporation. The production
of salt at this place averages 2,000 barrels a day.

The salt occurs in beds about 380 feet thick (depth 430 to 810 feet)
in the midst of red and gray shales of Permian age (see table, p. ii),
where it was deposited long ago by the continued evaporation of
extensive bodies of sea water. These great salt beds may reach
far to the west and they underlie a large area extending southward
to the Oklahoma line, but they appear to thin out toward the north
and east. They are worked at several other places, notably at Lyons,
25 miles northwest of Hutchinson, where they are pepnetrated by
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a shaft 1,465 feet deep, which exposes more than 400 feet of salt,
of which 275 feet (from 793 to 1,068 feet) is mostly in solid beds.
There it is mined principally for the production of rock salt. The
total annual production of salt in Kansas averages about 375,000
tons, valued at more than $800,000.

Hutchinson is in the center of the Kansas wheat belt and her
flour mills have a daily product of 3,000 barrels. Electric power is
extensively used in many mills and factories.

In the early days of settlement and travel the Hutchinson region
contained many Indians, notably the Kiowas, who had come in
from the north, and their allies, the Comanches, who controlled a
large country south of Arkansas River. These Indians committed
many massacres along the Santa Fe Trail, which crossed the country
about 6 miles north of Hutchinson. This locality is believed to
have been the scene of a decisive battle in 1778 between the resident
Comanches and a band of Spaniards and Pueblo Indians under
Gov. Anza, in which the Comanches were routed and their chief,
Greenhorn, killed. _

Most of the fast trains to the West take the cut-off which goes
from Hutchinson almost due west to Kinsley, a distance of 84 miles,
or about 15 miles less than the distance by the old main line along
the river. On this cut-off the railway crosses to the south side of
Arkansas River in the southwestern part of Hutchinson. Not far
southeast of the bridge will be noted the tall stack of the largest
salt works in the world.

Beyond the river the route goes nearly due southwest for a few
miles to Partridge, rising by an almost imperceptible grade from

the valley flat to a low plateau covered by sand and
Partridge. gravel which continues far to the west. This upland
Elevation 1,605 feet. 3 covered by deposits laid down by Arkansas River
Population 246. . . . . e
Kansas City 244 miles, OF 165 predecessor in Tertiary time. It'is a great

plain, most of which is occupied by broad fields of
grain, for it is one of the most extensive wheat districts in the country.
The soil is particularly favorable in composition, and in most years
the rainfall is sufficient to give large crops, but occasionally there
is a year too dry to yield satisfactory returns. ,

West of Abbyville is a region of sand hills. The dunes are mostly
low and covered with soil, which bears crops of wheat or other
grains. They are old dunes and, except for a small.
amount of sand that blows during the windy season,
?;Xfisl"cnl:yﬁ;}of;‘:ﬁeg they are not advancing materially. The railway
- T cuts are shallow and show either the loose dune sand
or the brownish compact sand of Tertiary age, which forms the
surface of the plain.

Abbyviile.
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A. THE GREAT PLAINS OF WESTERN KANSAS.

Smooth and almost level, but sloping upward to the west.

B. BUFFALO—ONE OF THE FEW SURVIVORS.
Photograph by E. L. Bristol, Cheyenne, Wyo. .
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A. MESAS OF TIMPAS LIMESTONE, BLOOM-THATCHER REGION, COLO.

Below tne limestone caps are slopes of shale (Carlile) to a wooded bench of Greenhorn limestone. Dakota
sandstone forms foreground.

B. TYLOSAURUS.

A mososaur, or great marine lizard, from the chalk beds of the Niobrara formation in western Kansas. Restoration
by C. R. Knight.
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At Stafford, named for Lewis Stafford, a captain in the First
Kansas Regiment, the Santa Fe line is crossed by a branch of the
Missouri Pacific Railway. This region is typical of
the Great Plains,! its smooth surface being apparently
level but rising gently toward the west. The sur-
face formation is moderately compact sand, in
places containing concretions or streaks of calcium
carbonate. The thickness of this deposit is not known, but it is
probably about 100 feet. It is supposed to lie on the thin eastern
edge of the Dakota sandstone.

Orlgmally the prairies of the central Kansas region were almost
trpeless except for the cottonwoods along some of the streams, but
sebtlers have planted trees around theit houses and along many of
their road hedges, so that now some trees appear in every view. It
isbelieved by some that the presence of vegetation of this kind has
increased the rainfall and diminished the number and violence of
tornadoes, but meteorologists deny that these changes have had

Stafford.

Elevation 1,858 foet.
Population 1,927.
Kansas City 272 miles.

any matelml effect.

A few miles northeast of Stafford are marshes caused by salt

Springs.

The salt water was used extensively in the early days for

curing meat, and in 1878 a small salt works was erected to extract
the salt for sale in the surrounding country.

1The Great Plains are smooth treeless
slopes that extend eastward from the
foot of the Rocky Mountains into central
Kansas as well ag intoadjoining States
on the north and south. Their western
margin has an altitude of almost 5,000 feet
near the Rocky Mountains, from which
they make a practically continuous de-
scent to an altitude of 2,000 to 2,200 feet
in central Kansas, where they merge into
the rolling prairies that have been de-
scribed on previous pages. The plains
are trenched by the relatively shallow
valleys of many rivers and creeks flowing
to the east, but extensive areas of the re-
markably smooth tabular surfaces remain
between these valleys. One of these is
shown in Plate IV, 4.

The major part of the Great Plains is
covered by sands, gravels, and loams of
late Tertiary age, varying in thickness
froim 50 to 200 feet in greater part and in
general lying on a relatively smooth sur-
face of the older rocks. The materials
were brought from the Rocky Mountain
region by streams which ran in various

97579°—Bull. 613—15——38

courses across the region, sometimes cut-
ting valleys but mostly depositing sedi-
ments. The time was one of relatively
arid conditions, probably in general simi-
lar to the present, the streams bringing
out of the mountains a larger amount of
gediment than they could carry through
to the great rivers on the east. The
process was long continued, and it is
likely also that at times the stream grades
were somewhat less than they are at
present, so that the deposits were not to
any great extent deeply trenched by small
creeks, as they are now. Itisknown from
the fossil hones found in the deposits that
the region was inhabited by numerous
land animals of a sort very different from
those of the present era. There were
rhinoceroses, camels, three-toed horses,
clephants and bisons of peculiar types,
as well as a great many species of smaller
animals. At certain places in the region
large numbers of hones of these strange
animals have been found and dug out,
and many of these bones are now care-
“fully preserved in museums,
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West of Stafford, notably at milepost 261, the rallway Crosses a
small belt of sand dunes, and near milepost 262 there are bare areas
from which the sand is being blown by the wind.

: St. John (see sheet 5, p. 36) 1s on the great smooth
St. John. plain, in the midst of grain fields. It was named for
E;‘;‘?Eg‘;;f‘;geet John P. St. John, governor of Kansas from 1879 to
Kansas City 282 miles. 1883 and a famous advocate of prohibition.
The region about Macksville is a gently rolling plain
Macksville. with very low sand hills, which continue to Belpre and
gievlfl':;ﬁﬁggg feet. beyond Lewis. Macksville was named for George
Kansas City 203 miles, Mack, the first postmaster in Stafford County.
A large sign south of Belpre (bel-pray’) station con-
Belpre. tains the statement that $1,250,000 worth of farm
Elevation 2,082 feet.  products were shipped from that place in 1913. Bel-
;{1‘;‘;:“;3’:;330 miles. Pre is the center of a prosperous region in which wheat
and other grains are raised. The name is French for
beautiful prairie.

Lewis is near the eastern edge of a pronounced belt of sand hills,
which extends along the east side of Arkansas River for many miles.

These dunes become prominent a short distance west
Lewis. of Omar siding, where the railway passes through
Elevation 2,142 feet.  20-foot cuts in the loose, cross-bedded dune sand.
i{;‘;‘;:‘;gzysggg miles, Here the dune surface is too rugged for much farm-
ing, ‘but there are scattered wheat fields in some of
the depressions between the dunes. About 3 miles west of Omar
Arkansas River is crossed, and a short distance beyond is Kinsley.
Here the Hutchinson branch or cut-off joins the old main line from

Hutchinson by way of Great Bend. =
[The itinerary west of Kinsley is continued on p. 35.]

HUTCHINSON TO KINSLEY BY WAY OF GREAT BEND.

From Hutchinson (see sheet 4, p. 30) to Kinsley the old main line
of the Santa Fe Railway follows the north bank of Arkansas River,
but at most places the tracks are a mile or two from the stream.
For the entire distance the route lies along the wide flat or alluvial
bottom land, which ranges from 5 to 8 miles in width. From Hutch-
inson to Grea’o Bend the course is northwest, but from Great Bend to
Kinsley the course is southwest, owing to a remarkable bend in the
valley.

The flat consists of smooth bottom lands elevated but slightly
above the river, and in their lower parts subject to overflow during
the occasional freshets. These lands are formed by a thick body of
sand and gravel deposited by the river and lying in a wide, shallow
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trough which this stream cut in the underlying shales and sandstones
at an earlier stage in its development. The river belongs to the
class of large streams in the west which have excavated wide, shallow
valleys across the country and now, owing to their heavily loaded
condition at times of freshets, are gradually filling them again. The
result is a wide level plain, floored with river-borne materials, through
which ‘the stream meanders with irregular course and very slight
declivity. In the Arkansas Valley from Kinsley, where the altitude
is 2,160 feet, to the bridge at Hutchinson, where the altitude is
1,500 feet, the fall is 660 feet. As the distance between these points
is somewhat less than 100 miles the rate of fall is only about 6.6 feet
to the mile, which is normal for a river of moderate size.

From Hutchinson to Sterling the level alluvial flat is an almost
continuous wheat field. A large amount of broom corn is also raised.
About 5 miles northeast the railway is paralleled by the low ridge of
sand dunes mentioned on page 27.

Nickerson, named for Thomas Nickerson, an official of the Atchison,
Topeka & Santa Fe Railway Co., is on. the broad flat about & mile

from the river bank Sterlmg, the next station, is
Nickerson. about 2 miles north of the river. In the eastern part
Elevation 1,503 feet.  of Sterling, north of the railway, a large salt refinery
Population 1,195, . .. . .
Kansas City 244 miles. 18 Obtaining salt by forcing water down a pipe sunk

deep into the salt-bearing strata and pumping out the
Sterling. saturated solution, as in the plants at Hutchinson.
Elevation 1,637 feet.  Here a line of the Missouri Pacific Railway, which
;ﬁg‘;@‘g’;g;ﬂﬂ o Tuns parallel to the Santa Fe from Hutchinson,

crosses it and goes northward to Lyons and beyond.

In the vicinity of Alden the valley flat is nearly 15 miles wide,
extendmg north almost to Liyons. Near Raymo’nd however, a ridge
of the upland approaches the river from the north

A lden_‘ and narrows the valley greatly. At the base of this
i‘f:’;f;:’&:f;;;ﬁfms ridge appear brown ledges of the Dakota sandstone

which extend along the foot of the hills not far

north of the track to a point some distance beyond

Raymond. Raymond. This sandstone is a very porous rock -
Elevation 1,723 feet.  and wherever it occurs underground is an important
;\‘l‘;‘;‘;ﬂ‘;’;;gi: miles, Water bearer that yields valuable supplies in thOl‘l-
sands of wells in the Middle West. 'The sandstone is

near the surface in a wide area along the Arkansas Valley from the
vicinity of Sterling to Ford, but owing to the covering of sand and
gravel outcrops of the sandstone are rare. Some of those which
occur have fantastic forms such as that shown in Plate III, 4 (p. 19).
In this region the beds lie nearly level, for the gentle westward dips
which exist in the region east of Hutchinson gradually give place in
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this portion of central Kansas to equally low eastward dips, which
prevail throughout the western part of the State and beyond to the
Rocky Mountain uplift. The shallow trough resulting from this
change of dip crosses central Kansas in the vicinity of Great Bend
and it is not improbable that this structural condition was the cause
of the very notable deflection of the Arkansas Valley to the north-
ward in the region between Dodge and Great Bend.

From Raymond to Ellinwood the Valley of the Arkansas widens
again, especially the portion which lies south of the river, where
however, there is a broad bordering zone of low hills built of sand
blown from the river bed.

Ellinwood is in the center of a wide area of fields of wheat and
other grains and a large amount of these products are
Elevation 1,782 foat, shipped from its station. The town was built many
Population 976. -~ years before the coming of the railway in 1871, for
Kansas City 215 miles. ) org the Santa Fe Trail reached the Arkansas Valley,

Great Bend (see sheet 5, p. 36) is the seat of Barton County, the
junction with a branch of the Santa Fe running to Scott City, and

the terminus of a branch of the Missouri Pacific Rail-

Ellinwood.

Great Bend. way from Hoisington. It takes its name from its

Elevation 1343 feet.  situation on the long curve in the river from north--
- Population 4,622. .

Kansas City 285 miles, €85t t0 east and finally to the southeast at Ellinwood.

The town was begun in 1870 and is built on the
smooth river flat, which is very wide here owing to the confluence
of the Walnut Creek valley with that of the Arkansas. Water power
from Walnut Creek is utilized in Great Bend for extensive flour mills,
grain elevators, factories, and salt works.

Great Bend is in the country formerly occupied by the Wichita
Indians. Near by was the mythical city of Quivira (kee-vee’ra), to
which Coronado journeyed in 1541, expecting to obtain a great store
of treasures. He was disappointed in finding instead of a “‘city”
scattered Indian villages consisting of small groups of conical huts
of poles thatched with grass and containing no valuables whatever.
To the north of Quivira was the land of the Pawnees, who had per-
manent villages. They made frequent attacks upon individuals and
caravans and treated their captives with appalling cruelty.

The old Santa Fe Trail passes through the courthouse square of
Great Bend, and a short distance east of the city the railway crosses
Walnut Creek at the place of the old ford. Here was Fort Zarah, the
ruins of which are visible a short distance north of the tracks. The
place is marked by a stone cannon. This fort, established by Gen.
S. R. Curtis in 1864 and named for his son, was one of the line of
military posts placed at intervals along the Santa Fe Trail to protect
the traveler. It was garrisoned with soldiers who escorted wagon



THE SANTA FE ROUTE. , 33

trains through the district west of Great Bend, where the Indians
were especmlly dangerous. Long before the fort was established the
place was noted for massacres and Indian wars, mainly because of a
grove which afforded the Indians concealment Moreover, it was
on one of the lines of travel always taken by the buﬁaloes in their
annual migration and therefore was visited by the Indians on their
summer hunting trips.

The area from Great Bend westward for a hundred miles or so was
a famous hunting ground for all the plains tribes, as its excellent pas-
turage made it the home of vast herds of buffaloes, besides plenty of
antelopes and deer. For this reason it was the scene of innumerable
conflicts between the tribes, none of which could maintain perma-
‘nent control of it. 'The big game has been gone for many years, and

“now only occasional jack rabbits, squnlcls and nocturnal animals
remain.

Arkansas River from Great Bend to Pueblo, Colo., was followed
by Lieut. Zebulon Pike on the trip during which he saw for the first
time the peak of the Rocky Mountains that bears his name.

In the slopes north of Great Bend and in the stream banks at
intervals up Walnut Creek there are exposures of the brown ledges
of Dakota sandstone, a formation in which are excavated the valleys
of this general region. In 1887 a boring was made 3 miles north of
Great Bend, in which the great salt bed aheady mentioned was pene-
trated for 163 feet, proving its extension in this direction from
Hutchinson and Lyons. At a depth of 744 feet a flow of water was
found which ran out of the casing to a height of 30 feet above the
ground.

Near milepost 281, which is about 10 miles southwest of Great Bend,
Pawnee Rock is discernible in the distance, and at milepost 282 it is

- plainly in view, rising on the north side of the valley
Pawnee Rock. g short distance north of Pawnee Rock station. The
Flevation 1,941 feet.  rock is a high southward-facing cliff of Dakota sand-
;;‘;1;‘;?3’;;;28 i, Stone, projecting as & rocky promontory from the
' broad ridge that forms the north side of the valley.
Its present appearance is shown in Plate III, B (p. 19). The elements
and the hand of man have made great changes in its size and appear-
ance since the days when the Santa Fe Trail passed along its base.
Here were many encounters between the savages and the whites, and
also between hostile bands of Indians, for the place is noted not only
in pioneer history but in Indian traditions as well. Names and initials
of many travelers, from the early trappers and the “forty-niners’’ to
the later Army detachments, have been scratched on the smooth faces
of the ledges.
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Pawnee Rock was named from the Indian tribe which roamed over
the neighboring plains, menacing the life and property of almost
every passer-by on the trail, as they had menaced the Spaniards for
two centuries. The name Pawnee is supposed to signify horn and to
have been applied to the tribe on account of a curious custom of.
plucking out beard and eyebrows and shaving the head, except a
narrow ridge of hair from forehead to scalp lock; this remnant was
stiffened with fat and paint so that it stood erect and curved like
a horn. _ :

Half a mile beyond milepost 287, or 4} miles southwest of Pawnee
Rock, there may be seen west of the track a granite monument, which
is one of the numerous markers of the line of the Santa Fe Trail.

Larned is at the mouth of Pawnee River, which enters the Arkansas
on the southern edge of the town. On the north bank of the Pawnee,

west of the railway, there are several quarries in the
Larned. Dakota sandstone which are plainly visible from the
Elevation 1,095 feet.  vicinity of milepost 292 and beyond. The rock is of
o it a mites, & light-brownish color and occurs in massive beds,

about, 40 feet in all, exposed in several quarries. It
has been used to some extent as a building stone and when fresh is
easily sawed or chiseled.

The railway bridge crosses Pawnee River at the old ford of the
SantaFe Trail. Owing to a twist in the course of the stream the cross-
ing was difficult.  Many a thrilling skirmish or frightful massacre has
occurred here, and in 1870 a great battle was fought at this place
between Cheyennes and Arapahoes. This locality should not be con-
founded with Fort Larned, which lies 63 miles due west of it. '

On the old trail there was not a bridge from end to end and all
the stream crossings were fords, which at times of high water became
impassable. When the Army of the West crossed Pawnee River on
its long march to take Santa Fe in 1848 that stream was in flood and
could not be forded. However, trunks of trees were thrown across
and over these the men clambered, carrying their baggage, tents, and
supplies, while the horses swam across and the empty wagon boxes
were pulled over with ropes. '

In the vicinity of Larned the conditions on the two sides of the
Arkansas present a striking contrast. On the southeast side there is
a wide belt of sand hills composed of sand blown out of the river bed
by the prevailing strong northwest winds. These hills are too rough
- and bare for agriculture. On the northwest side of the river, where
the railway is built, there are bottom lands with rich, deep soil, usually
yielding large crops of grain. A

Not far northeast of Garfield a ledge of Dakota sandstone rises
above the river flat and is cut by the railway for a short distance.
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Near Garfield the Arkansas Valley is much narrower than at most

other places, for a ridge of the upland encroaches from the northwest

and the sand dunes on the southeast side of the river

Garfield. rise' rapidly to the broad plain which borders the

Elevation 2,069 foot.  valley on that side. Near Kinsley the ridge on the

%ﬁtgﬁ; - miles. DOTth side of the valley trends somewhat northward
and the flat widens to about 4 miles.

At Kinsley, named for W. E. W. Kinsley, of Boston, the old main
line of the Santa Fe by way of Great Bend is joined by the cut-off or

Hutchinson branch, described on pages 28-30. West
Kinsley. "~ of Kinsley the railway continues its nearly direct
Elevation 2,164 fect.  course west, diverging from the valley of the Arkansas,
}c‘;';‘ifité’fivlsﬂmw and thus avoiding the southward bend of the river.

The ascent to the surface of the Great Plains? is so
eradual as to be barely noticeable, for the valley slopes west of
1{1]15](‘)’ are very gentle.

At milepost 324, about a mile east of Offerle, is an 8-foot cut show-

ing exposures of brown loam with streaks of gravel, apparently a

part of the deposit of Tertiary age which covers the

Offerle. Great Plains. The eastern edge of this loam appears

Tovation e e to pass downward toward the east under the higher

ansas City 340 miles. . . ) . .

terrace deposits of the Arkansas Valley, which are of

later age. Probably both lie on the Dakota sandstone. A short

-distance beyond milepost 329 are other small exposures of the
gravelly loam in shallow railway cuts.

West of Bellefont, between mileposts 331 and 332, and for half a
mile west from milepost 332, are cuts in the brown
sand containing white calcium carbonate concretions.
Westward of these cuts the line gradually ascends
on a very smooth surface typical of the Great Plains.

Spearville and Wright (see sheet 6, p. 40) are on
Spearville. the plain, which reaches an altitude of 2,570 feet in
Elevation 2,451 foct the summit a short distance west of Wright. Beyond
Kansas City 351 miles, b11S point there is a down grade into the valley of the

Arkansas, and the train passes through extensive
Wright. cuts, beginning near milepost 347. Brown loams
i\ﬁr:;‘sl‘)cnlfy51§01f:hes and fine sands of Tertiary age are exposed in these

) i " cuts, in some places to a depth of 10 feet. South of

the raﬂway, at a point half a mile beyond mllepost 349,
there are scatteled exposures of a bed of white limestone a few feet

Bellefont. -

Elevation 2,347 feet.
Kansas City 346 miles.

! The distances given in the side notes | distance by way of Topeka and the
are those by the old main line. To get | Hutchinson branch can be ascertained by
the distance traveled by way of the | deducting 15 miles.

Ottawa and Hutchinson cut-offs 30 miles | 2The Great Plains, a part of which is
should be deducted from the figuresgiven | crossed on the way. to Dodge, are de-
for Kinsley and stations beyond; the | scribed in the footnote on page 29.
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thick, which underlies the Tertiary deposits in a wide area mn this
vicinity. The river deposits in the valley of the Arkansas abut
against the lower portion of .this limestone at mﬂepost 349 and for
some distance west.!

In approaching Dodge the railway again comes near the Arkansas
River, the north bank of which is followed from Dodge westward.
‘The wide bottom lands near the river are occupied by fields of grain
and orchards. In this vicinity Coronado in 1541 reached this river,
which he called the River of St. Peter and St. Paul. On the river, 5
miles east of Dodge, is old Fort Dodge, now a soldiers’ home, but
forinerly an important frontier garrison on the Santa Fe Trail. Some
of the old bu]ldlngs remaining were headquarters of Gen. Custer and
Gen. Miles in the days when Col. W. F. Cody (Buffalo Bill) and
other famous scouts were aiding the United States Army to protect
travelers and to subdue the Indians. The Indians were troublesome
in this part of the West for some years after the Civil War was over,
and there were massacres in western Kansas as late as 1874.

Dodge, formerly known as Dodge City, was named for Gen. Henry
Dodge, governor of Wisconsin Territory. It is now a commercial

center for a wide adjacent region containing numer-

Dodge. ous farms and cattle ranches. This was a famous
Elevation 2,478 feet.  {Pontier town, the center of important lines of freight-
Population 3,214, : : .

Komsas City 68 miles, 111, and headquarters of the cattle business, which

attained its maximum in 1884, when herds aggre-
gating 800,000 cattle, in charge of 3,000 men, passed through Dodge
from Texas on the way north. Much hunting was done in this
region, for there were immense herds of buffaloes? and other game
throughout central Kansas. (See PL IV, B, p. 28.) '

1 In the descent into Duck Creek, a | teristic of this formation. The relations

branch of Sawlog Creek, 7 miles northeast
of Dodge, there are very instructive ex-
posures of this basal limestone, 10 to 15
feet thick, pebbly at-the base, lying on
20 feet of Greenhorn limestone. The two

High Plain

of the rocks here are shown in figure 5.

2 Large circular pits, called buffalo wal-
lows, are common on the plains and are
puzzling to the average traveler. They
were started by buffaloes either in wet

Alluvium

FIGURE 5.—Section of rocks in Sawlog Valley, northeast of Dodge, Kans.

(b, ¢ in fig. 5) form a White cliff that rims
the valley to the north. The Greenhorn
limestone includes beds of chalky lime-
stone as much as 6 inches thick, and some
layers of it are filled with impressions of
a fossil shell (Inoceramus labiatus) charac-

spots or at Places where there is salt or
alkali, which the animals lick. The
tramping of the hoofs of the heavy animals
wears the sod thin, and then the wind
soon blows out a cavity, or if water col-
lects in it the mud is carried out in large
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Just across the river from Dodge was, until 1835, the northeast
corner of Mexico, and between 1835 and 1845 the corner of the
Republic of Texas, the boundary of which extended from that point
along the south side of Arkansas River to the Rocky Mountains.
An account of the famous frontier characters formerly known around
Dodge is out of place here, but they figure in many narratives and
romances of earlier days, when it was widely known as the ““ wickedest
town in the country.” Now it is a model of peacefulness and tran-.
quillity.

Change is made here from Central time to Mountain time, one hour
earlier.

A short distance northwest of the station at Dodge are low cliffs of
coarse sandstone and conglomerate of an older river channel of
Tertiary age, lying on fine buff loam which extends down to the valley
level. The formations underlying Dodge have been explored by a
boring 1,100 feet deep which yielded nothing of value except some
water from the Dakota sandstone that did not have pressure sufficient
to flow. .

From Dodge westward to La Junta, Colo., the Santa Fe Railway
follows the Arkansas Valley, continuing along the north side of the
river, in most places within a mile of it. A branch line crosses the
river there and goes southwestward to Elkhart, near the Oklahoma
Stato line. The Arkansas Valley in this vicinity is from 2 to 3 miles
wide in greater part and is bordered by moderately steep slopes or
bluffs on the north side of the river and by a wide zone of sand hills

herd had passed. Their slaughter by the
whites was a cause of bitter dissatisfac-

amounts in the shaggy coats of the buf-
* faloes, who delight to wade or roll in a

water hole. For years during the decline
of the buffaloes, and after they had gone,
their bones were a source of revenue for
many persons, who collected them on the
prairie and shipped them east to manu-
facturers of fertilizers. At some stations
near Dodge the shipments averaged a
carload a day in 1875. Gen. Sheridan
estimated that originally the buffaloes
between Fort Dodge and Camp Supply,
in northwestern Oklahoma, aggregated
100,000,000 head, and in many of the
great hunts some parties killed as many
as250 a day. After the Santa Fe Railway
reached Dodge over 200,000 buffalo hides,
200 cars of hindquarters, and 2 cars of
buffalo tongues were shipped the first
winter. Buffaloes were so numerous,
even after the railway had been built,

* that when they were crossing the track

trains had to wait many hours until the

tion to the Indians and occasioned many
conflicts. Their practical extermination
was effected in about 20 years. Many
were shot wantonly by passengers on the
trains, and thousands were hunted for the
sake of boasting of a great kill. TUsually
the white hunter took only the hide or a
small part of the meat (hump or tongue),
while the Indian utilized every part, in-
cluding the intestines. The Indians de-
gpised the white man’s methods, for the
Indians killed by hunting on horseback
with arrows or long spears, so that the
number slain was small and probably
never in excess of the natural increase.
The Indians knew that when the buffa-
loes were gone their most important re-
source for food and clothing would cease
to be available. The last buffalo in Kan-
sas is said to have been sold at Kingman
in 1888,
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on the south side. For many miles the surface is made up of sand
and loose sandstone or conglomerate of Tertiary age. The valley
has been cut by the river to a depth of 250 feet below the adjoining
great plateau, but it is partly filled with about 100 feet of sand and
clay (alluvium) deposited by the stream, and these materials are
still in course of deposition. In places the valley is cut through the
Tertiary deposits into underlying shale and limestone of Upper
Cretaceous age, but these do not appear at the surface until they rise
in the valley slopes near Hartland. In ascending the valley the
railway skirts slopes that rise 100 feet or more above the river flat
to a plain of remarkable smoothness which ascends gradually west-
ward at about the same rate as the upgrade of the valley. In these
slopes are widely scattered outcrops of the Tertiary deposits—loam
and sand with interbedded hard layers of coarse sandstone or con-
glomerate of gray color or of white “grit”’ consisting.of sand and
gravel cemented with calcium carbonate.

1y e e

At a point halfway between mileposts 358 and 359, 6 miles west of

Dodge, a small exposure of conglomerate is visible from the train. A
granite marker at this place indicates the former course of the Santa
Fe Trail, which extended up the north or American bank of the river
very near the course of the present railway line from Dodge to
Bents Fort, Colo.

Several sma]l ledges of conglomerate appear for a short distance
on the north side of the track at Howell and again just beyond
milepost 363, a mile and a half west of Howell. At
milepost 365 the sand hills on the south side of the
valley are visible, and they extend almost continu-~
ously along that side of the river into Colorado.

In places high on the slopes to the north may be seen an irrigation
canal intended to carry water from the river to the high plain north of
Dodge and thence to Wright and Spearville. The intake of this canal
is a short distance west of Ingalls, and by following a grade somewhat
less than that of the fall of the river, the canal finally reaches the level of
the plains at a point 3 miles northwest of Dodge. The Arkansas is a
stream of large annual flow, but as much of its wateris carried at times
of freshet and as the volume at other times is exceedingly variable,
there is often considerable difficulty in maintaining a regular supply
in the canal during the growing season. 'In the future, no doubt,
the freshet waters of this river, as well as of most other large streams
in the United States, will not be allowed to escape but will be held
in suitable storage reservoirs to maintain a flow.

It will be noted that west of Dodge the valley contains fewel trees
than it does to the east and that still farther west in the region of
more arid climate the trees along the valley diminish greatly in num-
ber. There are also fewer cultwated fields, although some alfalfa

Howell.

Elevation 2,537 feet.
Kansas City 377 miles.



THE SANTA FE .ROUTE. 39

and wheat are grown. Pastures are much more extensive, for the

. raising of cattle increases in importance as the cultivation of the land

becomes more difficult.
The village of Cimarron (sim-ar-rohn’) derived its name, which is
Spanish for wild or unruly, from Cimarron Crossing, a ford some
distance to the west, where the short cut or Cimarron

- Cimarron. branch of the Santa Fe Trail crossed Arkansas River.

Blevation 2,618 feet. . This branch passed through the sand hills, crossed the
opulation 587.
Kansas City 38 miles, Plains to Cimarron River, and went southwcst to
Wagon Mound and Fort Union. Cimarron was an
important place in the time of the Santa Fe Trail. In the early days
it was headquarters for many hunters, for buffaloes and other plains
game were especially abundant in this vicinity. Later it was an
important cattle center, but in recent years agriculture by dry farm-
ing and irrigation has become the principal industry, although there
are still many cattle in the region. A large amount of wheat is
raised, but the climate is too arid to assure good crops every year
without the aid of irrigation.

At points 2 and 3 miles west of Cimarron the railway is on the river
bank and passes through cuts showing buff loams of the deposits of
Tertiary age that form the Great Plains.

A mile west of Ingalls are railway cuts exposing hard layers of con-
glomerate, which also crop out in banks extending down to the river.

This conglomerate consists of sand and gravel that
Ingalls. have been cemented by calcium carbonate, which
Elevation 2,605 feet.  was in solution in waters percolating through the
s oty ata miles, deposits. It marks the course of river channels that

crossed the region in late Tertiary time and deposited
the materials of the Great Plains. There are other exposures of this
conglomerate at intervals farther west nearly to Garden City.

A prominent ledge of this rock that crops out close to the railway
2 miles west of Pierceville is known as Point of Rocks. At this place

there were several Indian fights, Toward Garden
Pierceville. City (see sheet 7, p. 44) the Arkansas Valley widens,
Flevation 2,752 feet.  the bluff on the north side receding northward and
opulaon AT e, Decoming & gentle slope, which continues for sev-
Kansas City 405 miles. g g pe, e r sev
eral miles west. _

Garden City, the seat of Finney County, has wide streets, with many

shade trees, orchards, and garden plots sustained by irrigation. Itis
the center of an extensive beet-sugar industry, and
Garden City. 4 Jarge refinery is prominent in the northern part of
gi‘:il*}g‘;’;jf‘-’lg‘lfe“ the town. In 1914 about 50,000 tons of beets were
Kansas City 418 miles. WOTKed at the refinery, yielding 13,000,000 pounds of
sugar. The pulp is used for cattle feed. Several
canals bring water from Arkansas River, not only for irrigation in the
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town but for many fields and orchards in the surrounding region.

Two electric-power plants furnish power for pumping at a low rate. .
At several places in the valley individuals and the beet-sugar

company have been pumping water from shallow wells for irrigating
crops and in general the results are satisfactory. Some of the wells
yield 2,000 gallons a minute, and the supply appears adequate.

Near Garden City an irrigation project of the United States Recla-
mation Service, utilizing the underflow, or water contained in the sands
and gravels of the low lands along the river, has been carried out.
The plant is installed at Deerfield, 15 miles west of Garden City, where
a number of shallow wells sunk in line across the valley are pumped
to supply water for a ditch that extends along the north slope of the
valley to Garden City and beyond. The cost of pumping is low
because the surface of the water is not far beneath the bottom of
the valley and the volume is large. Of late, however, the persons
for whom the water was provided have found that it costs more
than they desire to pay, so that the operation of the plant has heen
suspended.

The people in the Arkansas Valley in western Kansas have been
asserting for many years that since the river water has been used so
extensively for irrigation in Colorado the underflow in Kansas has
greatly diminished. This matter was in a degree involved in the
famous suit in the Supreme Court for an injunction against the State
of Colorado in: 1901-1907. Many experts testified for the defense
that the main body of underflow was derived from the slopes adjoining
the valley and that its volume was not closely related to the amount
of water flowing down the river, except possibly for a few rods from
the banks. Detailed observations at the wells at Deerfield and other
test wells sunk by the Government proved that the line of flow in the
valley deposits was mainly from the sides toward the middle.* The

! A detailed investigation on the under-
flow in the Arkansas River valley in Kan-
sas was made in 1904 by the United States
Geological Survey. It was found that
near Garden City the water table of this
valley slopes downstream, and from the
bluff lands in toward the river during ordi-
nary stages. If, however, the river be-
came flooded. by heavy rains to the west
without corresponding rains in the vicin-
ity of Garden City the water table near the
channel was raised and water spread
from the river channel into the sands of
the river valley, but only for a short dis-
tance. It was further ascertained that a
heavy rain at Garden City would mate-
rially raise the water table in the valley

with surprising quickness. The general
results were as follows:

- “The underflow of Arkansas River
moves at an average rate of 8 feet per 24
hours in the general- direction of the
valley.

“The water plane slopes to the east at
the rate of 7.5 feet per mile and toward
the river at the rate of 2 to 3 feet per
mile.

“The moving ground water extends
several miles north from the river valley.
No north or south limit was found.

“The rate of movement is very uni-
form.

“The underflow has its origin in the
rainfall on the sand hills south of the
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was several dollars higher than that for corn.
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thickness of the sands and gravels in this region ranges from a few feet
to 400 feet, the thickness found in a boring in Garden City.

West of Garden City the traveler is fairly within the semiarid zone
of the western United States, where there are large areas of public
lands still available for settlement. On the plains and in the valleys
the soil is rich, but in many places there is alack of the water neces-
sary for irrigation.

The settlers in the western counties of Kansas have had many vicis-
situdes, mainly caused by their constant struggle against the semi-
arid climate. After the terrible drought of 1860 thousands of set-
tlers left the State. Those following the pioneers who failed in
western Kansas have attacked their problems of home making with
no more earnestness but with much greater success, owing to their
better knowledge of the climate, of the available arid-land crops,
and of ‘methods of tillage. The dry and somewhat uncertain climate
has been the greatest obstacle to permanent settlement on millions
of acres of unirrigated land not only in western Kansas but in
adjoining similar regions in Texas, Oklahoma, Nebraska, and South
Dakota. The grain sorghums, such as Kafir, millo, and feterita,
thrive under conditions of aridity and drought where corn is either
a partial or a total failure. In 1893 the acreage planted to grain
sorghums in Kansas was reported as well under 100,000 acres; in
1914 it was over 1,700,000 acres, and the average return per acre
In all these States
the grain sorghums are now rapidly supplanting corn. Stock, how-
ever, is the principal resource of this region, for the country is gen-
erally covered with good grass which not only keeps cattle alive
but fattens them for market. It is said that.under ordinary condi-
tions each head of stock requires from 5 to 10 acres of grazing land
and usually more or less feeding during the severe portions of the
winter.

river and on the bottom lands and plains
north. of the river. .

“The sand hills constitute an essential
part of the catchment area.

“The influence of the floods in the river
upon the ground-water level does not ex-
tend one-half mile north or south of the
channel.

“A heavy rain contributes more water
to the underflow than a flood.

“On the sandy bottom lands 60 per cent
of an ordinary rain reaches the water plane
as a permanent contribution.

“The amount of dissolved solids in the
underflow grows less with the depth and
with the distance from the river channel.

“There is no appreciable run-off in the
vicinity of Garden City, Kans. Practi-
cally all of the drainage is underground
through the thick deposits of gravels.

“Carefully constructed wells in Arkan-
sag Valley are capable of yielding very
large amounts of water. Iach square foot
of percolating surface of the well strainers
can be relied upon to yield more than 0.25
gallon of water per minute under I-foot
head. .

“There is no indication of a decrease in

| the underflow at Garden City in the last

five years. The city well showed the
same specific capacity in 1904 that it had
in 1899”7 .
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At Holcomb, 7 miles west of Garden City, may be noted on the
north side of the track a loader of the sort in general use for dumping
Holcomh beets from wagons into the freight cars. The ordinary

oleomd. crop of beets suitably irrigated is from 10 to 15 tons

ot it . 1o the acre and they bring about $5.50 a ton at the

place of delivery. The tops are also sold for stock feed

at about $3 a ton. The cost of cultivation, harvesting, and handling

is $30 to $40 an acre. One ton of beets yields about 250 pounds of
refined sugar.

. In the v1cm1ty of Garden City and farther west the sand hills are
very conspicuous south of the Arkansas, where they cover a district
from 15 to 18 miles wide. This sand has been blown out of the river
bed by the prevailing northwest winds. The sand is in a thick sheet,
but is blown into dunes and dunelike ridges separated by irregular

winding basins. Some of the dunes are 50 to 60 feet high, and many

of them have crater-like holes blown out of their tops. Much of the
sand-hill area contains bunch grass and kindred plants, but other
portlons are bare and the sand continues to be blown farther from
the river with every strong wind, while new supplies are added from
the river bed. This process can readin be seen on a windy day.
West of Holcomb the part of the valley north of the river narrows
somewhat, but the slopes are gentle and are mostly covered with
_ crops, so that there are no exposures of the underly-
Deerfield. ing formations. In this vicinity and at Deerfield
Elevation 2,93 feet.  the north side of the valley presents a broad second
Ii‘;*;‘;i?g’;;;i; miles, beTTACE OT step, 50 to 100 feet higher than the river
flats, a feature not common along this river. A few
rods east of Deerﬁeld station and just south of the tracks is the
pumping station of the United States Reclamation Service, where
water has been pumped from a series of shallow wells as already
described. For a mile west of Deerfield the railway is close to the
river, and the banks show thick beds of loam and sand of the later
river deposits. Northwest of Deerfield is Lake McKinney, a large
reservoir supplied mainly by ditchesfrom the river above Lakin. Its
water is used for irrigation in a wide district south and northeast of
Deerfield.
Near Lakin the higher landb of the plains approach the river from
the north, and in the next 2 miles the steep slopes rising to them are
near the track. These sandy slopes present widely
Lakin. scattered outcrops of a white grit rock of Tertiary
Elevation 2,991 feet. age. One conspicuous outcrop of this rock is north of
e G miles, the track, 53 miles west of Lakin, where a knoll is
“capped by it. In this region there are occasional
shallow railroad cuts in the alluvial materials of the valley fill.
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Beyond Hartland the valley is narrowed greatly by the encroach-

¢ ments of high lands on the north and of the wide belt of sand hills on

the south. The plain to the north is nearly 200 feet

- Hartland. above the valley and is a smooth expanse character-

Elovation 3,040 feet.  istic of the Great Plains in general. Southwest of
};"q‘;‘;;tg’::j o e, Hartland the Government set aside a part of the sand
hills as a national forest for the cultivation of trees,
but this area will be open to agricultural settlement after November,
1915. Just west of Hartland is the well-known Chouteaus Island,
at a ford across the Arkansas. Here,in 1817, a French trader named
Chouteau took refuge from the Indians, finally escaping. It was in
this vicinity that Maj. Riley encamped in 1829 with the battalion
that formed the first caravan escort sent out by the United States.
On the other side of the river the battalion was met by a Mexican
escort dispatched by the Mexican Government. In 1828 a party of
travelers cached $10,000 in silver at this place, being too exhausted
to carry it farther. A year later they went back and recovered it.

- A short distance west of Hartland shales and limestone of Cre-
taceous age rise above the valley bottom and continue in'sight on the
north side of the track far westward into Colorado. The surface
on which the deposits of the Great Plains were laid down was in
places somewhat irregular. In this vicinity there was a hill of Cre-
taceous material to the west and a deep hollow in the region on the
east, as has been disclosed by the excavation of the Arkansas Valley
by later erosion through the Tertiary gravels into Cretaceous deposits.
Two miles west of Hartland a slight arching up of the beds brings
into view the Dakota sandstone, which crops out in a short line of
low cliffs on the south bank of the river at the edge of the sand hills.
North of the track in this vicinity, near milepost 437, a short distance
east of Sutton siding, the railway is on the steep bank of the river
and passes through deep cuts affording excellent exposures of the
top beds of the Graneros shale, capped by the Greenhorn limestone
at a plane about 20 feet above the tracks. These rocks are of Upper
Cretaceous age.. The shale is dark gray and mostly in thin layers.
About 20 feet bélow its top are two hard layers consisting largely
of shells of a small oyster (Ostrea congesta, a species which also
occurs in large numbers in the Niobrara group). The overlying

- Greenhorn limestone, named from Greenhorn Creek, in Colorado,

' where it is extensively exposed, is soft and earthy
Kendall. and weathers to a light-yellow tint. It crops out
Elevation 3,123 feet.  at intervals to Kendall and beyond, but near Mayline
;Zi‘;;it$‘§y3§§§miles_ and for a short distance farther west is hidden by

wash on the slopes and the gravel and sand of a
narrow terrace which borders the valley in that vicinity. This gravel
has been dug extensively for ballast for the railway in pits a short’
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distance north of the tracks. The Greenhorn limestone is excavated
for building stone in several quarries of considerable size a mile north- !
west of Syracuse, all visible from the railway. ;

Fort Aubrey, near Kendall, was one of the old forts garrisoned with -
troops to protect travelers on the Santa Fe Trail. ‘

Syracuse is one of the larger villages of western Kansas and was
long the center of extensive cattle interests before the range was -
broken up by homesteaders. It was settled in 1872
by a colony from Syracuse, N. Y. The Santa Fe
Trail passes through the village, where a granite
marker can be seen at the railway station. Syracuse
has a picturesque hotel, named after the famous
Cherokee half-breed Sequoyah. This Indian after being crippled in
an accident turned his attention to sedentary pursuits. His great
achievement was the invention of an alphabet founded upon the sylla-
bles of the Cherokee language. This was eagerly adopted by the
chiefs of that tribe, and in a few months thousands of the Indians
could read and write it. Sequoyah took part also in the organization
of the reunited Cherokees into their new Cherokee Nation in Indian
Territory, now Oklahoma.

At Syracuse the north side of the Arkansas Valley has slopes of
soft impure limestone and shale, mostly covered with grass but in
places exhibiting low cliffs of white Greenhorn limestone. Although
soft and not very thick-bedded, it is useful for building stone, and
it has been burned into lime to some extent. A part of this lime-
stone consists of minute shells, called Foraminifera, because their
shell coverings are full of pores or small holes. These tiny animals
existed in large numbers in the sea from which the material in this
limestone “was deposited. Shells of extinet sea-living mollusks,
somewhat similar to our oysters and clams, are also included in it,
which indicates that this area was under the water of a sea or arm
of the ocean in later Cretaceous time. This inundation covered a
large portion of western America, for these limestones and shales
occupy many thousands of square miles in western Kansas, eastern

Syracuse.

Elevation 3,220 feet.
Population 1,126.
Kansas City 469 miles.

Colorado, New Mexico, and other

and 1t continued for a long time.!

States on the north and south,

t Under the Greenhorn limestone is
about 200 feet of dark shale (the Graneros)
which is penetrated by many 'borings
in the Arkansas Valley. This shale
was clay or mud deposited in the sea
in the earlier stage of the submergence
above referred to, but the material of the
Greenhorn limestone, very largely cal-

cium carbonate, was separated from the
water by animal and chemical processes
at a time when the water was relatively
clear or had ceased depositing clay. This
water remained clear during the long
time required for the accumulation of a
deposit now represented by 50 to 60 feet
of limestone.
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A quarry in the Greenhorn limestone is visible from the railway
a short distance west of Syracuse, and low bluffs of the rock appear
at intervals to and beyond Medway siding. - The table-land above the
slope on the north side of the valley is capped by the great sheet of
Tertiary deposits already mentioned. The low white cliffs appearing
at many points near the top of this slope consist of thecharacteristic
grit of these deposits. On the south side of the valley is the broad
zone of sand hills which continues to and beyond Coolidge. .

East of Coolidge (see sheet 8, p. 48) and for a short distance west
of it there are scattered ledges of Greenhorn limestone along the foot

of the slope on the north side of the valley, but most
Coolidge, Kans.  of the slopes are gentle and grass-covered, as the
fi"lfti‘;ﬁ ]1313441 feot.  rocks are too soft to form prominent bluffs.
Kansas City s8¢ miles,  Co0lidge was named for T. J. Coolidge, a former
president of the Santa Fe Railway Co. . It is near the

eastern limit of the Arkansas Valley artesian area, in which flowing
wells are obtained along the bottom lands nearly as far west as
the foot of the Rocky Mountains. The artesian condition ends on
the east because finally, through leakage of water to the surface, the
head becomes too low to afford a flow. 4

The State line between Kansas and Colorado is crossed six-tenths
of a mile beyond milepost 470.

Colorado has an area of 103,948 square miles and contains varied
physical features and many natural resources. Its eastern part lies
on the higher portion of the Great Plains, and its
Colorado. western part.includes a broad area in the higher
portion of the Rocky Mountains. Numerous rivers
afford water for irrigation, by which large crops are produced in many
districts; the mountains have productive mines of gold, silver, and
other metals; thick beds of coal occur in several regions; and wide
areas are utilized for stock raising. More than 200 of the mountain
peaks in central Colorado are higher than 13,000 fcet above the sea,
and 40 are over 14,000 feet. The highest are Elbert and Massive
mountains, in Lake County, each of which rises 14,402 feet.

When the early Spanish éxplorers passed through Colorado they
found no people, but ruins of many habitations. Lieut. Pike dis-
covered the Rocky Mountains in 1806 and Col. Long visited them in
1820. Frémont crossed this range in the northern part of the State
in 1843. Part of the area was included in the Louisiana Purchase,
part was included in the Republic of Texas, and the remainder was
ceded by Mexico in 1848. Settlement began in 1858, when the dis-
covery of gold at Platte River, near the site of Denver, drew a large
tide of immigrants. The Territory of Colorado, which was organized

97579°—Bull. 613—15——d
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in 1861, included portions of Kansas, Nebraska, New Mexico, and
Utah. The Civil War and depredations by Indians greatly retarded !
its development, but in 1876 the State was admitted to the Union. |
In 1910 the population was 799,024 and the density 7.7 to the mile, ‘
or nearly twice as great as in the census of 1890.

Holly is a center for ranch and cattle interests. Three-quarters of ¢

a mile to the west, on the north side of the track, is a large beet-sugar

factory, utilizing the sugar beets which are raised
Holly, Colo. by irrigation in adjacent portions of the valley. The
Elevation 3379 feet.  Santa Ife Trail passed through this place and its
T miles, location is marked by a granite monument opposite
Kansas City 490 miles. oca e y o PP

the station. A short. distance to the south is an old
stone building built in 1873 for protection against Indians. In the
vicinity of Holly, and thence to Amity, the valley slopes present few
rock outcrops excepting occasional ledges of nearly horizontal beds of
Greenhorn limestone. ' o

The village of Amity was created by. the industrial division of the

Salvation Army for the purpose of giving outdoor work to a colony of

250 persons connected with that organization. It
Amity. was started as ‘‘Fort Amity’’ in 1898, with a tract of
Elevation 3,40 feet. 1 80() acres. Considerable land has been cultivated,
Kansas City 495 miles. . .

mainly for the production of sugar beets to send to
the factory at Holly. The broad alluvial flats along the north side
of the river are especially suited to the cultivation of this plant,
which is irrigated by water brought in canals from higher up the
valley. This industry is increasing, and now there are six factories
between Pueblo, Colo., and Garden City, Kans., that have a total
capacity of about 5,000 tons of beets a day.

Just beyond milepost 480 the railway crosses Arkansas River, to
continue on the south bank to La Junta. A branch, however,
intended for local service in the valley, especially in connection with
the sugar-beet industry, leaves the main line at Holly and follows
the north slope of the valley as far as Rocky Ford, famous for its
cantaloupes. In the Colorado portion of the Arkansas Valley, which
the railway follows to La Junta, about 205,000 acres is irrigated from
the river, and there are many ditches for distributing and several
large reservoirs for storing water.! Fruit, grain, vegetables (includ-
ing 27,350 acres of sugar beets), and forage crops are the principal
products.

! The mean discharge of the Arkansas | second. In dry times the flow dimin-
at La Junta, determined by gagings by | ishes to less than 10 second-feet, and at
the United States Geological Survey, | times of flood it has exceeded 10,000
is 338 second-feet—that is, cubic feet a | second-feet.
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Granada is built near the site of the great cattle depot of T'rail City
in the days of the Santa Fe Trail. Here one of the principal trails
from- Texas reached the river and large numbers of
southern cattle were delivered to herders, who drove
Elevation 3,433 feet.  them to the northern ranches. In this vicinity the
Population 359. . .. . .
Kansas City 501 miles. T1Ver 1s In a wide valley, with level floor and long
slopes rising on each side to the table-lands of the
Great Plains. The railway is on the alluvial deposits, only a few feet
higher than the river. In the adjoining slopes are outcrops of
various rocks of the Cretaceous period. The relations of these rocks
are shown in the section on sheet 8 (p. 48). The beds form a basin-
like sag in the vicinity of Granada, so that the Greenhorn limestone
lies several hundred feet deep, and the overlying shales and limestones
constitute the surface. These shales (the Carlile), about 200 feet
thick, together with the overlying limestone (the Timpas), crop out
in low bluffs a short distance south of Granada, as well as in the
slopes on the north side of the valley. The limestone is quarried to
some extent for building stone and lime. It is soft and chalky and is
very similar to the Greenhorn limestone in most respects, but occurs
in somewhat thicker beds.! A 1,000-foot well at Granada obtains
water from the Dakota sandstone, underlying the Graneros shale,
but the pressure is not great enough to afford a flow, as in the many
borings farther up and down the valley
West of Granada the rocks rise gradually. In the vicinity of
Grote siding the Greenhorn limestone comes up again, although near
the river it is covered by the alluvial deposits which
floor the valley. Near milepost 496 the Dakota
sandstone reaches the surface, and except for a short
distance at Lamar it appears all along the lower por-
tion of the valley slopes to Las Animas and beyond. The structural
relations of the strata which result in the cropping out of the Dakota
sandstone are shown in the section on sheet 8.

Granada.

Grote.

Elevation 3,486 feet.
Kansas City 507 miles.

! The Timpas limestone contains im- | sand in suspension. These conditions

pressions of shells and large numbers of
Foraminifera, showing that it was de-
posited by the sea under conditions very
similar to those which prevailed during
the time of the deposition of the Green-
horn limestone.
There is in this succession of limestone
" and shale formations an interesting chap-
ter in geologic history, the Graneros and
Carlile shales consisting of deposits from
muddy water and the Greenhorn and
Timpas limestones consisting of deposits

from waters containing but little clay or

were widespread over a great extent of
the plains country east of the Rocky
Mountains, for this repeated alternation
of shale and limestone is general through-
out the area.” During this time there
was a great variety of life in the waters,
a8 shown not only by large numbers of
shells but remains of fish and reptiles,
especially in the Niobrara beds. A
restoration of one of the most remarkable
creatures is shown in Plate V, B. This
restoration was hased on bones found in
the Niobrara rocks in western Kansas.
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Between mileposts 495 and 496 there is a long railway cut 5 to 10
feet deep, through loam with interspersed beds of bowlders, gravel,
and sand of the alluvial deposits that floor the valley and constitute a
terrace slightly higher than the river flat to the east and west. The
material was deposited by the river a few thousand years ago, and
the variations in coarseness and texture were caused by alternations
of swifter and slower currents, the former bringing coarse materials
and the latter depositing silt and sand. Changes of channel are fre-
quent in Arkansas River, as in many other large streams. A notable
illustration of such a change is visible halfway between mileposts 496
and 497, where a new channel has been cut by a recent flood.

Lamar, the seat of Prowers County, was named for L. Q. C. Lamar,
a former Secretary of the Interior. It has extensive agricultural
and cattle interests in the surrounding country.
Besides several mills and factories, the town has alarge
’14(1)‘;‘:3;‘81;3 257977;9“ milk-condensing plant, supplied by many dairy farm-
Kansas City 518 miles. €IS in the vicinity. In 1914 the milk of 2,000 cows

was being condensed. There is also a beet-sugar fac-
_ tory here, but of late it has not been in operation because the farmers
in this vicinity have come to the conclusion that beet raising is not
sufficiently profitable for them. Bees are kept in large numbers,
and honey is an important local product.

Very few rocks are visible in the vicinity of Lamar, although
ledges of the Dakota sandstone appear in some of the slopes south-
east of the town and at many places farther west along the valley.
This rock becomes conspicuous in the river bluffs at Prowers and west
of that place on both sides of the stream. It is exposed along or near
the railway from milepost 509, 1} miles east of Prowers, nearly to
Las Animas. Near milepost 520 the railway cuts expose shale, which
separates some of the beds of Dakota sandstone at most localities.
The predominant features of the formation, however, are the cliffs of
massive coarse gray sandstone. This material is used to some extent
as a building stone, although much of it is too slabby or irregular in
texture or color to be of any great value for that purpose.

Caddoa derives its name from the linguistic family of which the
Pawnee and Wichita Indians of this vicinity were branches. Here

o the immediate river valley is narrow, bluffs of Dakota
Caddoa. sandstone rising from the alluvial flat near the stream
Elevation3,758feet. on both sides. To the north these bluffs are sur-
Population 329.% . .

Kansas City 537 miles. nounted by an irregular terrace covered with gravel

and sand, and to the south they are interrupted by
sandy slopes partly occupied by dunes. A well at Caddoa, bored 582 -
feet deep, passed through the Dakota sandstone but did not obtain
a very satisfactory water supply in its lower portion, and the water
did not have sufficient pressure to come to the surface,

Lamar.
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Opposite Hilton siding (see sheet 9, p. 54), about three-quarters
of a mile beyond milepost 526, is old Port Lyon, a well-known mili-
. tary post on the Santa Fe Traul which was an important dcpot of
supplies. A regiment of soldlers was garrisoned there to give pro-
tection to travelers. The old fort is on the top of the bluff of Dakota
sandstone on the north side of the river, and the few remaining
buildings are plainly visible from the railway. They are now
utilized as a United States naval sanitarium. Seven miles northeast
of this fort a boring was sunk 815 feet by the United States Govern-
ment in 1881 to test the underground-water conditions. It cost
more than $18,000 and obtained only a very small flow of water, but
it gave considerable information as to the succession of strata.

At milepost 534 the railway crosses Purgatoire River, which flows
from the south and drains a large area of the western Great Plains in
southeastern Colorado; the railway reaches it again at Trinidad.
This river was named Rio de las Animas Perdidas (river of lost souls)
by the Spaniards because of the loss of a party of travelers in its
treacherous waters. The French visitors translated this to Pur-
gatoire, which the frontiersmen pronounce and spell “Picketwire,”
and that name is now in local use.

Las Animas (ahn’ee-mas), the seat of Bent County, derives its
name from the Spanish name for Purgatoire River. It is said

that from this locality in 1806 Lieut. Zebulon Pike
Las Animas. first saw the peak which now bears his name.! One
Elevation 3,856 feot.  of the principal industries of Las Animas is a large
Ko Oity ot miles, Deet-sugar factory, the beets for which are raised at

many places in the vicinity by means of irrigation
from ditches extending along the north side of the valley. Besides
beets, of which the yield is 25 tons to the acre, much wheat is pro-
duced here, and all along the valley from Las Animas to Rocky
Ford the famous Racky Ford cantaloupes are raised.

On the outskirts of Las Animas, not far west of the station, on the
south side of the track, is a small settlement of Mexicans living in
characteristic adobe house,s., This is the first of these settlements
to be observed on the Santa Fe route, but they are very numerous
through southwestern Colorado and New Mexico. The old home of
the noted scout Kit Carson, at Las Animas, is still in existence, and
another survivor of the old days is the stage coach in which Horace
Greeley toured the West in 1859.

1 Pike’s expedition ascended Osage | Indians to haul down the Spanish flag.
River and crossed the country northwest- | He then proceeded southwestward toGreat
ward tothe Pawnee Republic, in Republic | Bend, Kans., and ascended the Arkansas
County, Kans., where he compelled the | to the foot of the mountains in Colorado.
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A few miles west of Las Animas, on the north bank of the river,
was Bents Fort,! a noted place on the Santa Fe Trail. This fort was
very prominent in the days when the Army of the West marched .
through in 1846, but it was demolished in 1852 because the Govern-
ment would not purchase it at the price asked. The building was a
very large (180 by 135 feet) one-story structure 15 feet high, with
walls 4 feet thick, situated several miles above the junction of Purga-
toire and Arkansas rivers, where the trail crossed Arkansas River.
In early days the Arkansas was the northern boundary of Mexico
westward from a point near Fort Dodge. On crossing the river the
caravans passed from the protection of United States troops to that
of Mexican soldiers. :

Five miles west of Las Animas the railway approaches bluffs of
dark Graneros shale capped by the Greenhorn limestone, which extend
along the south bank of the river for some distance to the west. A
slight westerly dip finally carries the shalg below the surface of the
alluvial filling of the valley, but cliffs or ledges of the limestone are
almost continuous nearly to La Junta. These ledges consist of
alternating thin beds of limestone and dark shale, a feature which is
highly characteristic of this formation and is shown in Plate VI
(p. 52). In an exposure 20 feet high there may be thirty alterna-
tions of such beds. This feature indicates that, at the time of their
deposition, there were rapid and repeated changes from muddy
water, depositing dark clay, to clear water, from which the calcium
carbonate, now represented by the limestone, was separated. It is
thought that these changes were diue to changes in climatic condi-
tions. As this feature is characteristic of the Greenhorn limestone
in a region more than 2,000 miles from north to south and 500 miles
from east to west in the Great Plains province, it shows that the
conditions of deposition were uniform over a wide area.

On the north side of the river flat west of Lias Animas is the edge
of a table-land showing bluffs at intervals, in which are many small
outcrops of the Timpas limestone, a formation about 200 feet higher
in the geologic column than the Greenhorn. Outlying areas of this
table-land some distance south of the tracks may be seen at intervals
for 6 miles. A few rods east of milepost 552 a small canyon south

! The Bent family was prominent in
frontier history and established succes-

the Army of the West took possession
of Santa Fe. William Bent, one of the

sive trading posts, each known as Bents
Fort, among the Indians. The original
post, up the river toward Pueblo, Colo.,
was built in 1828. The fur-trading firm
of Bent & St. Vrain was next in size to
the American Fur Co. Charles Bent
was appointed Territorial governor of
New Mexico by Gen. Kearney when

brothers, was a ‘‘squaw man,” having
married the daughter of a Cheyenne
chief. His son, after receiving a good
education in St. Louis, gathered about
him a band of savage Indians and
became so dangerous an outlaw that.
the Government offered $5,000 for his
capture.
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of the railway shows the characteristic alternation of shale and lime-
stone beds in the Greenhorn limestone.

La Junta (hoon’ta), the seat of Otero County, is a railway division
point where all trains stop for change of engine and meals are
served. Here also the line for Colorado Springs and
Denver branches off, continuing westward up the
valley of Arkansas River to Pueblo. La Junta is a
very old town for this part of the country. Seventy
years ago it was an important trading center on the
Santa Fe Trail which crossed the river a short distance below and
from La Junta continued southwest near the line of the present rail-’
way to Trinidad. A stone monument a block south of the station
marks its location in La Junta. The principal industrial interests
here are the large railway shops, but the city also has the trade of
an extensive adjacent ranch country. The name is a Spanish term,
meaning junction, and refers to the convergence of the old trails at
this place. Much of the water supply of La Junta is obtained from
artesian wells sunk through the limestone and shales to the porous
Dakota sandstone, in which the water is under enough head to afford
a flow.

The long westward journey across the plains terminates a short
distance west of La Junta, and beyond may be seen the castern
edge of the Rocky Mountain ranges, rising above the western edge
of the plains and extending from north to south, presenting a mag-
nificent panorama. The sight of these mountains cheered the hearts
of the overland wagon-train immigrants after their dreary marches
across the plains, and it still cheers the sons of the West as they
return to their mountain homes and also welcomes the stranger to
the Cordilleran country. These ranges extend 270 miles southward,
to Glorieta Pass, and in order to get around them the ra,ilway now
begins to turn in the same direction and will soon enter a region that
presents interesting phenomena along their foothill margin.

A short distance west of La Junta the route leaves the valley of
Arkansas River. It crosses the plains toward the foothills of the
Rockies, following a course nearly due southwest to Trinidad. It is
close to the old Santa Fe Trail all the way. There is a continuous
upgrade, at first on long, gentle slopes of the Timpas limestone,' a
rock which appears in numerous cuts and small outcrops along the
track to and beyond Timpas siding.

La Junta.

Elevation 4,046 feet.
Population 4,154.
Kansas City 570 miles.

1The Timpas limestone, which was so
named from its occurrence on Timpas
“reek, is widespread in the central Great
Plains region and constitutes the lower
formation of the Niobrara group. The
principal body of limestone is from 50 to
60 feet thick in most places and grades

upward through 100 feet or more of limy
shales and thin-bedded limestone to the
Apishapa shale, the upper formation of
the Niobrara group. The gray shales of
the Apish.}pa constitute the hills west of
Timpas siding and they are also crossed
by the railway farther southwest.
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In this region the strata rise southwestward at a rate slightly
greater than that of the railway grade. This structure is shown on
the cross section on sheet 9, which represents not only the attitude of

- the rocks but also the relatlve thickness of the formations and facts
revealed by deep borings at intervals.

The old Santa Fe Trail passed 400 feet east of the site of the sta-
tion at Timpas. A short distance beyond this place the Timpas

limestone caps mesas * or buttes of considerable promi-
nence, especially along the east side of the track, and
I‘zfl‘l’s“:;‘?&sy’*ggsf:fles a little farther southwest it extends southward in
: a long line of low westward-facing cliffs. Below these
cliffs are slopes of Carlile shale, at the foot of which, near Ayer, is
a bench of the Greenhorn limestone. Along this portion of the
valley of Timpas Creek, on both sides, are excellent exposures of
long, sloping mesas capped by the Timpas limestone. This rock,

: though soft as rocks
go, is much harder
than the shales and
remains where the

: lyin, e 1
TIGURE 6.—~Section across Timpas Creek valley near Bloom, Colo., over y g shale 18
looking southwest. ¢, Timpas limestone; b, Carlile shale; c, washed away. The

Greenhorn limestone; d, Giraneros shale. limestone caps pro-
ject in a cliff presenting the greater part of the thickness of the
formation. Most of the mesas slope to the northeast because the
limestone dips in that direction.

From Symons to and beyond Bloom the ordinary features presented
in the Timpas Creek valley are a low, wide bench or shelf of Greenhorn
limestone at or near the bottom and a slope of about
200 feet of Carlile shale, rising to a cliff at the edge of
the tabular surface of the mesa of Timpas limestone.
(See PL.V, A4, p. 29, and fig. 6.)

The areas of Timpas and Greenhorn limestones carry a small growth
of “cedars” (Juniperus occidentalis), termed sabina by the people of
the country. The cane cactus (Opuntia arborescens) becomes con-
spicuous in this vicinity and is abundant to the south and west through
Colorado and New Mexico, together with flat-leaved cactuses of
various species, (See footnote on pp. 155-156.)

The Dakota sandstone is exposed a short distance west of the rail-
way at milepost 590, being brought up by a low dome, as shown in the
cross section on sheet 9. The outcrop of this sandstone extends to
Delhi and beyond, with the adjoining higher slopes of shales and
limestone in a relation closely similar to those shown in figure 7.

Timpas.

a
b
C
d

a
b
c
a

Bloom.

Elevation 4,773 feet.
Kansas City 601 miles.

! Mesa (may’sa), a Spanish word mean- | lar surface is called a cuesta (kways’ta),
ing table, is applied to a flat-topped butte | from one of the Spanish words for hill.
or hill, while one that has a sloping tabu-
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GREENHORN LIMESTONE NEAR THATCHER, COLO.

Shows characteristic alternation of thin layers of limestone and shale, indicating rhythmic changes in conditions of deposition.
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A. WEST SPANISH PEAK, COLO., FROM THE NORTHEAST.

Dikes of igneous rock in foreground. Flat-lying Tertiary rocks in middle slope of the mountain.

B. DIKE OF IGNEOUS ROCK FORMING NARROW WALL, SPANISH PEAKS, COLO.
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At Delhi the railway crosses the Santa Fe Trail, the old wheel
tracks of which are plainly visible in the slope rising to the west. A
few rods west of Delhi a deep canyon cuts through the
Dakota sandstone and exposes the beds of the shales
Hlovation t«";":éffgim and sandstones of the underlying Purgatoire forma-

" tion (Lower Cretaceous). At West siding the Dakota
sandstone again appears in the bottom of the valley west of the rail-
way, and from a point a few miles south of West to and beyond

Thatcher the rail-

way runs along the

top of this sandstone

2 and the lower edge
==|¢ of the Graneros
shale is a few rods

TIcURE 7.—Section across Timpas Creek valley at Thatcher, Colo.,look- .
ing southwest. e, Timpas limestone; b, Carlile shale, with sandstone to the east. Th_lS
at top; c, (‘reenhom limestone; d, Graneros shale; ¢, Dakota sand- featuie 1s due to a
stone; f, Purg‘xtmre formation.

Delhi.’

Nw.

MWORO SR

slight upward arch-
ing of the beds that are cut into by the valley. The relations of the
formatlons in this vicinity are shown in figure 7.

A short distance east of Thatcher is a bench of Greenhorn limestone

with scattered junipers, and at the top of the mesa beyond is the
Timpas limestone with numerous junipers. The old
Thatcher. Santa Fe Trail extends southwestward along the west
Elevation 5,400 feet.  slope of tho valley in this vicinity, its course being
E‘;ﬂ’;gﬁ‘g‘;}f‘g; miles, Marked by a granite monument a mile west of
" Thatcher. A few miles farther southwest the railway

again crosses the trail.

Southwest of Thatcher the railway passes from the Dakota sand-
stone across the Graneros shale, the bench of Greenhorn limestone,
and the slope of Carlile shale, reaching the summit of the plateau of
Timpas limestone a short distance beyond Simpson siding. (See
sheet 10, p. 62.) The smooth surface of this plateau extends for 10
miles or more southwestward along the railway, rising gradually.
From its summit are visible far to the west the Spanish Peaks (Pl
VII, A), two symmetrical cones rising in front of the main range of
the Rocky Mountains, which are conspicuous in the background.
During much of the year the higher summits of all these peaks and
mountains show considerable snow.

The Spanish Peaks consist of large masses of igneous rocks which
were intruded in molten condition into the sandstones and shales at
the foot of the Rocky Mountains. (See fig. 8, p. 54.) The east peak
is 12,708 feet high and the west peak 13,623 feet. They were
called Wahatoya by the Indians and Los Dos Hermanos (the two
brothers) by the Spanish. It is to be regretted that the distinctive

°



54 GUIDEBOOK OF THE WESTERN UNITED STATES.

Indian name has not been retained, especially as there are other
Spanish Peaks in the West. A remarkable feature of this intrusion is
the large number of narrow dikes of the igneous rocks, mostly branch-
ing from the large masses through cracks in the sedlmontmy strata
and extending out in every direction for many miles from the foot
of the peaks. Owing to their hardness they stand above the surface
as narrow walls in many places. One of these is shown in PL e
VII, B. The sandstones and shales adjoining the larger igneous
masses are baked and otherwise altered by the heat of the intrusion
and are considerably upturned.
Half a mile north of Tyrone a granite marker just east of the track
indicates the location of the old Santa Fe Trail. Behind the Spanish
: Peaks rise the main Rocky Mountains, herc called
Tyrone. Sangre de Cristo Range (sahn’gray day cns’ to, Span-
I]l‘;";'j;;‘g‘l:y5gf4f:f]eg ish for blood of Christ). Fishers Peak, east of Trini-
' © 7 dad, is also visible from the plateau about Tyrone, but
is almost straight ahead of the line of railway. Five miles beyond

West Peak East Peak

Frqure 8.—Section through Spanish Peaks, west of Tyrone, Colo., looking nori,h. Underground relations
largely hypothetical.

Tyrone the train enters a wide area of shale (Apishapa) lying nearly
level and extending to Hoehne siding. The shale includes limy
layers, some of them of light color and many of them weathering to
a light-yellow tint. One of the best exposures 1s in a ditch north of
the track, near milepost 620, where the unweathered shale is black.
The water of this ditch is brought from Purgatoire River, some dis-
tance to the southwest, and serves to irrigate a small area about the
new village of Poso, which is at milepost 615.

Beyond Earl the route crosses a low ridge of Apishapa shale and
thence southwestward descends into the valley of Purgatoire River,
the west side of which is followed to Trinidad. This
stream, which was passed farther east at Las Animas,
f&‘e"ati"‘{ 5,073 feet.  hyrings considerable water from the mountains west of

ansas City 634 miles. .5 . . .

: Trinidad and is especially subject to freshets, some
of which cause great damage along the lower part of the valley.
The greatest known flood, in 1904, had a volume of 45,000 second-
feet. In 1912 nearly 36,000 acres of land was irrigated by water
from this stream, most 01 it in the region between Trinidad and Las
Animas.

Earl.
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At Hoehne a broad area of the Pierre shale ! is entered. It extends
to the base of the cliffs of Trinidad sandstone, 10 to 15 miles west

Hoehne.

Elevation 5,706 feet.
Population 852.%
Kansas City 642 miles

and south of Hoehne.
milepost 627 is a narrow dike of igneous rock, prob-
ably an extension of one of those connected with the
" intrusion of the igneous mass in the Spanish Peaks.

A short distance beyond

On account of the hardness of the rock, this dike makes a low but

conspicuous ridge a short distance west of the railway.
At Elmoro are extensive ovens in which the coal of the Trinidad
field is made into coke,? for use in blast furnaces and smelters. Many
Mexicans reside in the vicinity of IElmoro and Trini-

Elmoro.

Elevation 5,833 feet.
Population 579.%
Kansas City 647 miles,

tentes,’”’

crucifixion.
New Mexico belong to this order.

dad. Some of them belong to the order of ‘‘Peni-
who from intense religious zeal suffer flagel-
lation and other forms of bodily punishment, even to
Many Mexicans in southern and central

Trinidad is a railway division point where all trains Stop, some of
them for meals at the Hotel Cardenas (car’day-nas), built in the

mission style.
Trinidad.
Elevation 5,967 feet.

Population 10,204,
Kansas City 652 miles.

The hotel is named in honor of Garcia
Lépez de Cardenas, who accompanied Coronado’s ex-
pedition and was sent by him to find the great river
of which the Indians spoke.

This was the Colorado

in the Grand Canyon, and Cérdenas was the first

white man to see it.

Trinidad owes much of its importance to the coal mining in the

surrounding hills.

It 1s also a railway center, and there are many

ranches in the adjoining region which bring considerable trade. It
is the terminus of a branch of the Denver & Rio Grande Railroad and

1 The Pierre shale is about 1,200 feet
thick. It consists of a remarkably uni-
form succession of thin layers of compact
dark-gray to black clay, representing a
large part of the later Cretaceous succes-
gion in a wide area of the central Great
Plains. Itwasdeposited while this broad
area continued to be occupied by the sea,
the limy sediments of the Apishapa being
succeeded by the almost pure clay of
which the Pierre shale consists. As the
material was a sediment from muddy
waters, it was undoubtedly deposited
slowly, and therefore a long time was re-
quired for the accumulation of so thick a
body of it. Its marine origin is indicated
by numerous remains of shells of many
kinds which lived only in sea water. The
Pierre shale is not well exposed along the
Santa Fe route, for, owing toits softness,

it has been washed down into gentle
slopes, mostly covered with sod.

2 Coke is the product obtained by the
distillation or partial combustion of cer-
tain grades of hituminous coal in retorts,
or ovens, at high temperatures. When
the process is one of partial combustion,
as in ovens, it is accomplished by the
admission of a limited supply of air into
the combustion chamber, the oxygen thus
supplied being sufficient for the com-
bustion of the volatile matter in the
coal only. In retorts the heat is applied
through flues on the outside of the retort
by the combustion of the gases distilled
from the coal. By either process the coal
is changed into the cellular, silvery pro-
duct known as “coke.”” In the Trinidad
region the former method is the only one
employed.
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is on the line of the Colorado & Southern Railroad from Denver to
Texas. ' _
At Trinidad ‘the plains give place to the high, rugged foothills of
the Rocky Mountains. This change is due to the fact that here the
Pierre shale is overlain by the Trinidad sandstone, which is sur-
mounted by 2,000 feet of shales and sandstones that are resistant to
erosion. The shales and sandstones above the Trinidad sandstone
contain valuable deposits of coal. These coal-bearing rocks extend
along the foot of the mountains for many miles in southern Colorado
and southward for some distance in New Mexico. They are nearly
horizontal in the vicinity of Trinidad. The prominent mountain
mass southeast of Trinidad consists of coal measures and overlying
strata capped by a thick sheet of black lava (basalt), constituting
an extensive plateau with nearly flat top, known as Raton Mesa.
One spur of this mesa projecting northward for some distance is
named Fishers Peak after a German artillery officer who commanded
a battery in the Army of the West that camped at its foot in 1846.

SE. ' NW.
Fishers Peak

n'*Formation

a
-
s

Pierre shale

FIGURE 9.—Section threugh Trinidad, Colo., showing relations of rocks, looking southwest. e, Vermejo
formation with coal bed; b, Trinidad sandstone.

Tts altitude is 9,586 feet, or more than 3,600 feet higher than Trinidad,
so that it is a conspicuous object for many miles north and east. It
is shown in Plate VIII. The mesa or plateau, which extends south
from this peak, has a relatively level top about 20 square miles in
area and is the remnant of a widespread lava flow that was poured
out over the surface prior to the excavation of the valleys that are
now so far below the mesa level. A portion of the same mesa,
e*ctendmg far to the southeastward at nearly the same altitude (8,511
feet), is known as Bartlett Mesa. A section from Trinidad south-
eastward to Fishers Peak and through Raton Mesa is given in figure 9.
It is evident that many years have elapsed since the outflow of the
lava sheet capping these mesas, because an enormous mass of material
has been removed from the surrounding country, especially in the
lower region to the north and east. However, the lava is geologic-
- ally of relatively recent age, being considerably later than the middle
of Tertiary time. .

In the western part of Trinidad is a high ridge known as Simpsons
Rest. Upon it stands an obelisk marking the grave of George
Simpson, a noted mountaineer and trapper.
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FISHERS PEAK, NEAR TRINIDAD, COLO.

View eastward. The peak and mesa, a projection of Raton Mesa, consist of a thick bed of lava which lies on nearly horizontal beds of coal measures of the Raton formation. Santa Fe Railway in
shale valley in foreground.
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WALL OF DAKOTA SANDSTONE WEST OF TRINIDAD, COLO.

Outcropping edge of sandstone upturned on east slope of Rocky Mountain uplift. Soft overlying shales to the
left of the ridge and red beds to the right.
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There are numerous coal mines in all the high hills adjoining
Trinidad. The principal centers are at Gray Creek and Engleville,
to the east; Starkville, Sopris, Cokedale, and Primero, to the south-
west; and Berwin, Hastings, Delagua, and other camps, to the north.
The coal field occupies a long, narrow basin of about 2,000 square
miles along the foot of the Rocky Mountains. This region contains
the largest and best deposits of bituminous coal west of Missouri
River.! _ .

The most extensive coal bed lies just above the Trinidad sand-
stone, which crops out prominently in the bluffs about Trinidad.
This coal averages 6 feet in thickness but varies from place to place.
In some localities there are several other beds within a short vertical
distance. Most of the coal is of high rank and cokes satisfactorily.
The coke is shipped to the smelters at Pueblo and to other places.
Here and there in this coal field igneous rocks have been injected
between the beds, and where coal is near by it-has been altered to
“natural coke.” The yearly output from the general Trinidad region
is given at about 6,000,000 tons of coal and 1,000,000 tons of coke.
Numerous coal beds also occur at intervals in the rocks above the
Trinidad sandstone, but they appear to be less widespread than the
lower coal beds. The coal in this field was discovered in 1851 by the
exploring expedition under Stephen H. Long, but it was not devel-
oped extensively until the Santa Fe Railway was built through and
coal was required for use in the locomotives. This region was the
scene of the long strike of coal miners in 1914, when serious conflicts
occurred between the strikers and the State troops and strike breakers.

At Trinidad two extra locomotives, a helper and a pusher, are
attached to the heavier trains to haul them up the steep grade to the

Raton Pass, 10 miles south of Trinidad. The rise is

Jansen. 1,636 feet and the maximum grade 3% per cent. The
Elevation 6,058 feet.  valley of the Purgatoire is followed for the first 2
Population 373.%

miles to Jansen, where the line turns up the valley of
North Raton Creek to begin the mountain climb. To
the east, south, and west are cliffs or steep slopes (see Pl. IX) and a
fow miles to the southeast is Fishers Peak. In the valley occur scat-
tered outcrops of the black upper shales of the Pierre formation, sur-
mounted by cliffs of the massive gray Trinidad sandstone, about 100
feet thick, which underlies the coal measures. About 14 miles west

Kansas City 654 miles.

! The coal-bearing rocks occur in two
formations. The lower one, known as the
Vermejo formation, is generally from 200
to 400 feet thick, and the upper one, the
Raton formation, is mnearly 2,000 feet
thick. Both formations contain large
numbers of the remains of plants, those

of the Vermejo being of Cretaceous age
and those of the Raton of Tertiary age.
There was an interval of time between
the deposition of the Vermejo and that of
the Raton, with slight uplift and consid-
erable erosion, during which the lower coal

was removed over a considerable area.



58 GUIDEBOOK OF THE WESTERN UNITED STATES.

of Jansen this sandstone crosses the valley, causing a cascade in the
creek just east of the railway. A mile farther along the sandstone is
quarried on the east side of the track.

There are coal mines at intervals in the slopes, especially to the
south, in the vicinity of Starkville, where there are several large

mines and numerous coke ovens. The principal
Starkville. mine here is one of the largest and oldest in the field.
Flovation 0% fect. The main opening is in a gulch east of the railway and
e " the mine entries extend eastward under the slopes of
Fishers Peak, emerging at Engleville, on the north side of the
mountain, 3} miles to the northeast. The coal has been removed
from a large area beneath the mountain. The coke ovens on the
east (left) side of the railway present a brilliant spectacle at night, -
for usually 30 or 40 of them are in operation. At a point a mile
beyond Starkville there is a specially good view of Fishers Peak,
the summit of which is about 3 miles east of the railway. Half a
mile farther south the northern boundary of the Maxwell land grant,
originally the Beaubien and Miranda grant,! is passed. This boundary
line is marked by a sign east of the railway.

As the train climbs the slope toward Raton Pass, the landscape
changes greatly, for the high slopes present sandstone cliffs and
clumps of pines grow along many of the ledges. Some of the cliffs
are more than 100 feet high, notably in the vicinity of Gallinas siding.

At Morley a slight upward arching of the beds brings the top of the
Trinidad sandstone and also the Pierre shale to view in the bottom

of the valley, and the coal bed in the overlying
Morley. Vermejo formation appears at the surface. There is
Elovation 6,748 feet. 0N large mine just east of the railway. The coal bed
E‘;ﬂ‘;ﬁt‘c"ft’fﬁmﬂ%_ crops out a short distance beyond, on the west side of

the tracks, and also in the south portal of the tunnel
just beyond Wootton siding. Other higher beds crop out at intervals
in the next 2 miles. '

! This grant was one of thie many large | New Mexico, and it extends for 62 miles
concessions made by the Spanish Govern- | along the Santa Fe Railway. The grant
ment to some of the early settlers in what | came to Maxwell through his wife, the
are now New Mexico and southern Colo- | daughter of Beaubien, one of the origi-
rado. In the treaty with Mexico it was: nalholders. Maxwell was a famous figure
provided that the United States should | in the annals of the Southwest. For a
recognize these grants, but as the bound- | while he was a trapper, but later as a
aries were loosely defined and in some | scout with Frémont and others he was
grants were misrepresented by claimants, | the hero of daring episodes. He will
there have heen many contestsover them. | perhaps be remembered longest as the
The question of the validity of this grant | host of ‘“Maxwell’s ranch,”” at Cimarron,
was in the courts for many years, but | where he lived in considerable luxury
title was finally established. It includes | and entertained many of the passers-by
about 1,750,000 acres, lying mostly in | onthe Santa Fe Trail.
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Tho rocks a few hundred feet north of Wootton have yielded large
numbers of fossil plants including remains of magnolias and palms.
These indicate that when the formation was laid down the land sur- -
facos which existed from time to time were covered by a semitropical
vegetation very different from the pines, junipers, onks, and other
northern spoecies which grow on the hillsides of this region to-day.

At Wootton was the home of “Uncle Dick’ Wootton, one of the
fumous scouts of the early days when emigrants were passing through

the country and Indians were a source of great danger.
Wootton, Colo.  The Raton Mountains were also a favorite hold-up
Elovation 7,495 feet.  place for highwaymen. Wootton was an associate
Kansas City 667 miles. . . iy
of Kit Carson, and guided some of the military

exploring parties. The portion of the wagon road passing over tho
Raton Pass was constructed by Wootton under charter from the
legislatures of Colorado and New Mexico, and for many years he
collected toll from those who traveled over it. Originally there
was only a mountain trail through the pass, and considerable labor
and cxpense were required to fit it for the passage of heavy wagons.
In the ascent on the north side of the pass it crossed Raton Creek 53 -
times. In 1846, when Gen. Kearney and the Army of the West
crossed these mountains on the way to take Santa Ife, it was neces-
sary to draw the wagons up and let them down by ropes. The
soldiers at this time were on half and third rations. The remains
of Wootton’s substantial adobe house, built somewhat like a south-
ern plantation home, arc visible on the wagon road west of the track.

A short distance beyond Wootton the train crosses the State line
between Colorado and New Mexico. It was the intention that this
line should follow the thirty-seventh parallel of latitude, but late
surveys have shown that the line located on the ground was somewhat
south of that parallel.

New Mexico is one of our newest States, having been admitted to
the Union January 6, 1912. It is less developed along industrial lines
than its neighbors to the east and north. The main
New Mexico.  line of the Santa Fe Railway runs through it for 430
miles. The area of the State is 122,634 square miles,
or slightly more than that of Colorado. It includes the south end of
the Rocky Mountains and many outlying ranges of that system,
together with wide plateau areas, in large part higher than 5,000 feet
above sea level. Part of it was included in the Republic of Texas
and part in Mexico. It was organized as a separate Territory of the
United States in 1850, and its area was reduced to its present limits
in 1863. In 1910 its population was 327,301, and the density of
population was 2.7 to the square mile, having more than doubled
sincc 1890. More than half the population are Mexicans, a people
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consisting partly of descendants of Mexican settlers of long ago and
partly of descendants of local Indians with whom the Mexicans and
- others have intermarried. Spanish is the language of a large pro-
portion of the population, and in many sections it greatly prepon-
derates over English. A large number of Indians live in the several
reservations in the State.

Of the 78,485,760.acres of New Mexico, nearly half is public land,
14,000,000 acres State land, 12,000,000 acres in ranches, 12,000,000
acres in private grants and Indian reservations, and 9,000,000 acres in
national forests. ~ Somewhat less than 2,000,000 acres is cultivated,
and less than 600,000 acres is irrigated. Of the irrigated area
200,000 acres belongs to individuals or partnerships, 50,000 acres to
commercial organizations, 300,000 acres to cooperative or commu-
nity organizations, and 30,000 acres to Indians.  The remainder is
irrigated under Govemmcnt reclamation, and the area so served will
be considerably.increased when the lands below the Elephant Butte
Dam are utilized.

Probably the principal mmcral resource of New Mexico is coal,
which occurs in the large fields west of Raton, near Cerrillos, about
Gallup, and in several minor areas. There are also mines of gold,
copper, silver, lead, zinc, and a great variety of other minerals, clays,
and building stones. The State contains also abundant supplies of
underground water. ' :

New Mexico contains many ruins of séttlements of aborigines, some
of them of great antiquity. There were large villages at many places
long before the coming of the Spaniards, and 1rr1rrat10n was exten-
swely practiced.

Just beyond the State line the train enters a tunnel half a mile
long which extends under Raton Pass, at an altitude of 7,608 fect.
For 30 years there was only one tunnel at this place, but a few years
ago a second one was built. This pass is on the divide between the
drainage basins of Arkansas River on the north and Canadian River
on the south. The old Santa Fe Trail passed up the same canyon as
the one followed by the railway and crossed through Raton Pass on
the way south.

The mountain which is crossed at Raton Pass is not part of the
main range of the Rocky Mountains, but is a lateral spur which
extends eastward for 30 miles. Its height is due largely to the thick
cap of lava which covers the high mesas east of the railway. This
rock 1s so hard that it has resisted erosion and so maintained the high
ridge. Doubtless the lava-covered mesa was originally much more
extensive than it is at present, for the removal of the underlying
sandstone and shales undermines the lava sheet, large blocks of
which occasionally fall from the cliffs to the talus slopes below. The
high mesa disappears about 35 miles east of Raton Pass, and the
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question is often asked, ‘“Why doesn’t the railway build around this
high summit rather than go over it?” The principal reason is that
the line was built to Trinidad to get the local coal, which does not
extend far east of that place, and from Trinidad there is no feasible
course other than that across the mountain. Another line is being
built farther south, leaving the main line at Dodge, Kans., and 180
miles farther south is the Belen cut-off.

As the train emerges from the south portal of the Raton tunnel an
extensive vista is presented. To the east stands the lava-capped
Bartlett Mesa, and farther south are rolling plains lying far below the
point of view and extending to the horizon. Toward the west is a
mesa made up of the coal-bearing rocks, behind which rise the high
peaks of the Culebra (coo-lay’bra) Range, a portion of the Rocky
Mountains, with many lofty summits on which snow remains the
greater part of the year. In the downgrade south to Raton the
train passes rapidly across the coal-bearing rocks, then through a
short gorge in the Trinidad sandstone, and finally out into the plain
of Pierre shale on which the town of Raton is located. -Good views
of the lava-capped Bartlett Mesa to the east are presented at mile-
posts 654 and 655, the latter showing the great blocks of lava lying
in a talus at the foot of the cliffs. Near milepost 654 there is an out-
crop of coal on the east side of the track. '

A short distance beyond milepost 658 the Pierre shale appears under
a prominent cliff of the heavy Trinidad sandstone extending far to
the east as well as to the southwest. Near milepost 659 there are
extensive exposures of the Pierre shale west of the track, a fine view

"of Bartlett Mesa to the northeast, and a more distant view of the
extensive Johnson Mesa, capped by lava, to the east.

Raton, the county seat of Colfax County, N. Mex., is the center of
the mining industry of the coal field on the south side of the Raton

Mountains, although no large mines are located in
Raton, N. Mex. .the immediate vicinity. ' There are several other
Elevation 6,622 feet.  industries in the region, especially stock raising and
e ety oot miles, 06 production of wool. In the southern edge of the

town brick and other clay products are manufactured
from the Pierre shale. The Santa Fe Trail passed through Raton,
then known as Willow Springs. The name Raton (Spanish pronun-
ciation rah-tone’, locally pronounced rat-toon’) is Spanish for mouse.
Goat Hill, which rises precipitously in the western edge of Raton,
consists of Trinidad sandstone. About 6 miles due east is Johnson
Mesa, alava-capped table-land that rises to an altitude of about 8,000
feet and is similar to the Raton Mesa in structure. It is oecupied by
many ranches, for, owing to the high altitude, there is more rain-and
snow on this mesa than in the adjoining lowlands, and good crops are
usually obtained. ‘

97579°—Bull. 618—15—5



62 GUIDEBOOK OF THE WESTERN UNITED STATES,

Branch railways connect Raton with Yankee and Sugarite, two
mining towns to the east, where coal is mined from beds lying a short
distance above the top of the Trinidad sandstone. The mines of Col-
fax County produce about three-fourths of the coal output of New
Mexico, which amounts to more than 3,700,000 tons a year, valued
at nearly $5,000,000. The St. Louis, Rocky Mountain & Pacific Rail-
way, & part of the Santa Fe system, has a branch running to Raton
from Clifton House, a few miles to the south, parallel to the Santa Fe
main line.

From Dillon (see sheet 11, p. 66), 3 miles from Raton, a branch-
road extends up Dillon Canyon, in the mesa west of Raton, to coal
mines at Blossburg and Brilliant. These mines were
developed mainly to supply fuel for the railway and
f{ﬁrgo&f;ggsfﬁ% for many years yielded the greater part of the coal

produced in the Raton field. Coke ovens at Gar-
diner, 3 miles southwest of Raton, still produce a large amount of
coke, used in smelters in the Southwest. From Raton southward for
many miles’ the mesa of - Trinidad sandstone and overlying coml—
bearing rocks is a prominent feature of the view.

Southwest of Otero (o-tay’ro), a siding 5 miles beyond Raton, the
face of the mesa west of the railway is very precipitous, because it is

formed of thick sheets of hard, igneous rock (basalt),
Otero. which were intruded into the coal-bearing rocks in
Elevation 6878 feot. g molten condition. The heat of these intrusions
Kansas City 680 miles. K K .

has changed the coal into graphite in many places
in an area of several square miles. These highlands culminate in
Red River Peak, a prominent pinnacle 3 miles southwest of Otero,
which in the early days of exploration served as an easily recognized
landmark for the ‘prairie schooners” traveling the Santa Fe Trail.
This trail, after passing through Raton Pass, came down the mesa a
short distance north of Red River Peak, passed south near its foot,
and went thence southwestward to Cimarron. The peak owes its
prominence to the presence of a chimney-like mass of hard intrusive
rock forced into the shale in a state of fusion. Beyond Otero the
route crosses the St. Louis, Rocky Mountain & Pacific Railway, a
line 94 miles long that lies Wholly in New Mexico.

A mile southeast of Hebron is a large storage reservoir covering
7,000 acres, to supply water to an extensive irrigated area about

Maxwell. East of Hebron and Dorsey there are

Dillon.

Hebron. great masses of volcanic rocks constituting wide-
Elevation 6,156 feet. 3 1
Kansas Gity 657 miles, SPTE2d platforms of moderate height, surmounted in

places by high ridges and peaks, some of which were
originally active volcanoes. One of the most conspicuous of these
cones is Eagletail Peak, due east of Dorsey. Laughlin and Tinaja
peaks are other prominent bum.mts farther east.. The sheet of dark
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lava lies on the soft Pierre shale, and at some places its margin
‘presents a cliff showing more or less columnar structure. This cliff
exists because in most places the original thin margin of the lava flow
has been removed by erosion and the thick mass of lava, with its
characteristic columnar structure is exposed.

~In the region extending from Raton Mesa to these volcanic peaks
there has been prolonged volcanic activity in several separate epochs.
The caps on the high mesas are remnants of the earliest flows; poured
out before the surrounding lowlands had been excavated. After
these outflows ceased erosion progressed, developing valleys and cut-
ting away a portion of the earlier lava sheets. Then followed erup-
tions of lava, mostly from new vents, which spread out over the lower
lands. This was repeated at least three times, and between succes-
sive outflows the valleys were considerably deepened. The last erup-
tions were very recent, for they closed with the building of cinder
cones that are still steep-sided and have central craters apparently as
fresh as if they had just cooled off. Eagletail and other smaller cones
are visible from the railway; others can not be seen, but the largest,
Mount Capulin, is only 20 miles east of Hebron.

- From Hebron to and beyond Dorscy the line of cliffs to the west
continues to be a conspicuous feature. As explained
above, these cliffs mark the outcrop of the Trinidad
sandstone at the base of the coal-bearing rocks. They
gradually trend away toward the southwest, how-
ever, and near Maxwell are 15 miles from the Santa Fe line.

Several railways that lead to the coal fields beyond the cliffs on the
west cross the Santa Fe line south of Raton. One from Dillon to
Blossburg and another south of Otero have been men-
Maxwell. tioned; a third goes from Hebron to Van Houten, and
Elovation 6,063 fect.  the fourth is a branch of the El Paso & Southwestern
e a0 miles, System, which crosses at French, affording an outlet
from the extensive mines and coke ovens at Dawson.
In the Stag Canyon mine at Dawson, on October 22, 1913, occurred
one of the most disastrous coal-mine explosions ever known in the
West, causing the death of 263 men. This happened in a completely
equipped mine, in which all precautions had been taken by the man-
agement, but disregard of regulations by the miners caused coal dust
to become ignited, and an extensive explosion followed.

The valley followed by the railway from Dillon to French is that
of Canadian River, which rises in the hills west of Raton and flows into

Red River in southern Oklahoma. This stream was
French. originally called Red River, on-the supposition that
Elevation 5,784 feet. it was the head of the Red River of Louisiana and
Kansas Oty 706 miles. A plansas, a mistake finally rectified through explora-
tions by Capt. Marcy, who discovered that the headwaters of the

Dorsey.

Elevation 5,585 feet.
Kansas City 691 miles.
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much shorter but so-called main branch of Red River are far to the
southeast, in northwestern Texas. :

The Canadian River valley is broad from Otero southward because
it is excavated in the soft Pierre shale, which crops out in a wide zone
across this portion of northern New Mexico. This shale is exposed
here and there in shallow cuts along the railway. South of French the
Timpas limestone is crossed, but its outcrop is hardly noticeable from
the trains. From this point southward are shales which probably
represent the upper formation (Apishapa shale) of the Niobrara group.

The town of Springer is built on the north bank of Cimarron Creek,
a running stream of moderate size, which rises in the Rocky Moun-

tains 35 milés west. This creek is an entirely different
Springer. stream from Cimarron River, which rises a few miles
Eie‘ﬁti;n SIG8 feot. past of Raton and flows through Oklahoma. Cimar-
Ko g::y 715 miles. TON Creek passes through the village of Cimarron, on

the Santa Fe Trail 20 miles northeast of Springer, and
empties into Canadian River a few miles east of Springer.

A short distance below the juncture of Cimarron Creek and Cana-
dian River is the beginning of the long, deep canyon which the
Canadian cuts into the Dakota sandstone and underlying red beds.
The water of the Cimarron, which has an average volume of 14 to 25 -
second-feet, is used for the irrigation of 30,000 acres in the wide
plains from Springer west to Cimarron Village. Formerly this region
was entirely devoted to the cattle industry; now it is producing large
crops of alfalfa, wheat, beans, potatoes, corn, oats, barley, and peas.
Its fruit season begins in July with cherries, continues with apricots,
plums, peaches, and pears, and ends in October with apples.

A short distance south of Springer there are extensive exposures of
the Timpas limestone in stream and railway cuts. Some years ago an
attempt was made to utilize this rock for the manufacture of cement,
but the project was not successful, and the old kilns are all that
" remain of the enterprise. The hmestone is in beds mostly from 6 to

20 inches thick, alternating with thin layers of black shale. The
“rocks contain marine shells that are distinctive of the deposits of that
period in this part of the intracontinental seas.!

To the south and west of this place are extensive exposures of over-
lying shales supposed to represent the Apishapa shale. They give
rise to low but conspicuous buttes to the west and finally grade up
into well-defined Pierre shale.

! In this region the Timpas limestone is | Cimarron Creek a few miles east of
underlain by 250 feet of unmistakable | Springer. Thereare cutsin Timpas lime-
Carlile shale, extending to the top of char- | stone at intervals as far south as milepost
acteristic Greenhorn limestone, which is | 704, where 6 feet of beds are exposed in
extensively exposed in the banks of | layers 12 to 18 inches thick.
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A. ALLOSAURUS.

A great carnivorous dinosaur or megalosaurian. Restored by Charles R. Knight from bones found in the Morrison
formation, Colorado.

D. STEGOSAURUS.

A huge lizard that lived at the lime of the deposition of the Morrison formation. Restoration by Charles R. Knight.
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4. BRONTOSAURUS.

A great amphibious dinosaur from horizon of Morrison formation, Wyoming. Restoration by Charles R. Knight.

B, SKELETON OF DIADECTES.

A reptile that lived in the Southwest at the time the red beds were deposited. From the Wichita formation
(lower Permian) of Texas. Specimen in American Museum of Natural History, New York City.
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At Rayado the front of a high mesa is conspicuous about 8 miles
west of the railway. It is capped by lava (basalt) and is an out-
lying portion of a widespread sheet of lava that caps

the broad mesa or plateau to the south and west.
ﬁ;‘:ﬁi‘;‘; e South of Colmor the line gradually approaches the
Kansas City 721 miles. east end of this plateau and at Wagon Mound passes

through a gap in it. The mesas in this vicinity are
Colmor. not as high as those at Raton Pass, but as they rise
Elevation 5,924 feot.  several hundred feet above the adjoining plains they
Population 224.% . .
Kansas City 725 miles. 8¢ prominent topographic features. Near Wagon

Mound the lava is at two levels, representing two
stages of outflow, but that at the lower level is of small extent.
The lava covering the higher mesas came from vents to the west,
probably in large part from the Ocate (o-cah’tay) voleanic cone, the
location of which is shown on sheet 11 (p. 66).

Wagon Mound is one of the old settlements on the Cimarron branch

of the Santa Fe Trail, which came southwestward from a point near

Dodgc, Kaps. Two monuments a few rods east of the
Wagon Mound. rajlway station show the line of the old highway.
glevaltiqn 6,177 feet.  This branch of the trail crossed the line of the railway
K‘;‘,’,;‘;;‘g’;:; ’,‘ﬁsms a short distance south of the station and passed

southwestward to Fort Union, where it joined the
other br anch, which came through Raton and Cimarron and over the
volcanic: mesa west of Colmor and Wagon Mound. For a long time
there was a Mexican customhouse at this place. Its name is derived
from the resemblance of one of the peaks near by to a wagon top,
when seen from points far to the northeast.

The relations of the two lava sheets are well exposed about Wagon
Mound. The higher sheet reaches many miles west and northwest,
as well as along the top of the narrow ridge extending 11 miles east
of the village. This sheet is about 100 feet thick and lies on a plat-
form of P1c1re shale that was originally the floor of the valley down
which the lava flowed. Subsequent crosion has cut away the adjoin-
ing lands to much lower levels and considerably diminished the extent
of the lava sheet by undermining its edges. These edges now present
steep cliffs, in places exhibiting columnar structure and having at
their bases talus or piles of loose fragments. The softness of the
underlying shale greatly facilitates the breaking down .of the edges
of the lava sheets, and in places there are extensive landslides
where huge slivers of the hard lava have been let down in this way.

Leaving Wagon Mound the train passes across a narrow tongue of
the lower lava flow and a short distance farther south crosses a wide
valley from which there are excellent views of the high lava-capped
mesas to the north. 'The high ridge known as the Turkey Mountains

.R‘ayado.
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is a prominent feature west of Bond. (See sheet 12,p. 72.) Itis due
to a dome-shaped uplift of the rocks which in the center exposes an
extensive area of red beds and underlying limestones of Carboniferous
age. The light-gray foothills are the outcrop of the upturned edges
of the Dakota sandstone.

For some distance south of mllopost 730 the Greenhorn limestone
is near the track, and finally, as it is crossed by the railway, it is exposed
extensively in cuts, notably between mileposts 732 and 734. A short
distance beyond milepost 734 the route descends from the flat ridge
of the limestone into a broad area of lava (basalt). This lava came
from the Maxson Crater, an irregular volcanic cone which is visible on
the southeast slope of the Turkey Mountain uplift, 5 miles west of
Optimo (op’tee-mo). The lava flowed down slopes of Dakota sand-
stone, then across the broad ﬂat which is now traversed by the railway

from Optimo nearly to Shoe-
maker, and finally down the
canyon of Mora River nearly
to 1ts mouth, 20 miles to the
southeast. The flow is mod-
erately recent and exhibits a

- variety of features character-
istic of the later basalt flows.

FIGURE 10.—Section across canyon of Mora River southeast Its surface is considerably

of Optimo, N. Mex., showing relations of lava flow, look- .
ing east. The total depthof the canyon is about 700 feet. blister ed and much of the

‘rock is veswular or spongy,
with small cavities due to the escape of steam.

In the broad valley south of Optimo the lava spread out widely, but
~ in flowing down the deep canyon of Mora River it was narrowed to a
. few hundred yards. It filled this canyon about half-
Optimo. way up its sides, but the river has since cut a narrow
Elevation 6,305 feet. jnner gorge into the lava sheet and in places through

Kansas City 751 miles. . . .

: the lava into underlying rocks, as shown in figure 10.
This lava-filled canyon begins 6 miles east of the railway, and its outer
walls of sandstone are plainly visible from the vicinity of milepost 740.

Halfway between mileposts 741 and 742 the southern margin of the
lava. sheet abuts against a cliff of Dakota sandstone which extends
northwestward A short distance beyon<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>