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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
4



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



8. GUIDEBOOK OF THE WESTERN UNITED STATES.

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 prom