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PREFACE TO THE SECOND EDITION.

• The fifst edition of this book was published by my father, the late James Macfarlane,

in 1878 and, at the tinte of hxs death in October, 1886, he bad prepared many of the

chapters and collected some of the material for others for this second edition. By foU

lowing the system of the work already completed, with the assistance of the gentlemen

whose names appear throughout these pages, I have, after many delays, completed the

edition. ^ _
. , .;

The whole book has been oarefttlly revised and new lines and new notes added, so

that the Ouide, proper, has been enlarged ttom 158 to 870 pages. The introductory

portion of the book has been changed only where necessary to conform its statements to

the views now held by geologists. The altitudes are a new and valuable feature of this

edition and the list is as complete as could be obtained. A few chapters were so pre-

pared by their authors that little work was needed before printing them, but in most

instances the labor of collecting and arranging such a mass of material into a compact

and harmonious form has been greater than would be imagined. Whatever defects and

mistakes are found in the book may be attributed to the loss of the one whose mind oon*

ceived its plan, and who was peculiarly fitted for its preparation.

To the contributors and my many advisors I owe a debt of gratitude that I cannot

express, but I know that they will feel rewarded if their work results' in an increase of

Interest in, and knowledge of, the noble science of geology.

James B. Macfaklane.

Pittsburgh, Pa., 189a
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THE OBJECTS AND USES OF THIS WORK.

<•»

1. FOR THOSE WHO ARE NOT GEOLOGISTS.

The United States are intersected by numerous railroads leading in all

direutions, and nearly every one has occasion more or less to travel on them for

considerable distances. In these ndlway journeys no person who has the least

power of observation can fail to notice the peculiarities in the scenery and the

great variety in the formations of rock to be seen in the railway cuts and

cropping out on the hillsides. If we always had a professor of geology for our

traveling companion, we would be glad to learn from him what these various

formations of rock are, what place they occupy in the series of strata that

are visible on the earth's surface, and their mineral and other productions ; also at

what other localities the same rocks occur, and whether they are entirely new to

us or the same we have seen elsewhere. This work is a substitute for the supposed

traveling professor of geology, giving in a small space the names of the geological

formations which occur along the lines of the railroads, and in another part of the

book is to be found a plain but full description of each of them. There are also

foot notes directing attention to interesting geological places and objects on the

routes of the ndlroads. One object of the work is to teach persons not versed in

geology something of this science during the tedious and unprofitable hours of

traveliiog, without study, not as in a text book, but by pointing to the things

themselves as seen at ndlway stations and through the windows of a railway car.

^ No person could be so stupid as to travel all over the Usited States witLout

learning the name of a single state or city through which he passes, yet how few
persons know even the names of the geological formations on which they have

spent their lifetimes. Every one is taught geography, and there is scarcely a child

of sufficient age who cannot tell the name of the town, county and state in which

he lives. But geology, which is just as well worth knowing, is neglected, and

there is but little opportunity for learning any thmg practically in regard to it

from those about ns. This Is not owing to a want of a desire for knowledge, but

to a want of instruction in this science, and of the practical application of what

is learned by adding local geological information in a handy, cheap and accessible

form, and this, which no other work affords, it is the aim of this book to furnish.

7%ere curt tome kinds of knotoledge too that cannot be obUUned from book$f

but must be gathered by actual ob»«r9<xtion. The inspection of a formation in

nature, which is pointed out to you, nill teach you more in regard to it in a few
minutes than you could learn from lectures or from readtug books in as many
hours, and the lesson so received w^ be better remen^ered. This book is intended

as an intelligent guide to such observations. It tells you where the various

formations are, and you can then see for yourseli in traveling what they are. *



THE geologist's TRAVBLIKG HAND-BOOK.

How lonely would be a journey on which you would see not a single face that

you know, and how different it would be if every one you meet were an old

friend. So to the tourist new charms must be given to scenery, however attractive

it may already be, if he knows sometMng about its geology. The rocks, mountahu,

valleys and plidns, although he sees them for the first time, are old friends in

perhaps new and interesting forms. He meets them with a certain pleasure, for

he understands what he sees and he is given the materials for many a happy hour

of quiet and profitable reflection at home, on what he has seen on his railway

journey.

2. FOR GEOLOGISTS.

But while the book is thus intended primarily as a series of object lessons for

those to whom geology is yet a novelty, for the purpose of exciting an interest in,

and which may ripen into a love for the science, it is believed that, being in a more

convenient form than geological maps, and as no other work has attempted what

is here done, all geologists, and especially students, will find it a most useful hand

book on iheir railway journeys as well as for reference at home. It will be useful

in laying down the geology in colors on any map which gives the railroads.

Accurate geological maps can thus be made without expense, and there is no better

exercise for students. It will also be invaluable in selecting a route of travel for

geological study or for pleasure, and no geologist should make an excursion over

new ground without this guide. It is a scientific catalogue of the great panorama

that passes with its ever shifting scenery before the eyes of the American railway

traveler, and even an artist finds a catalogue of a picture gallery very necessary.

No geologist need be told that it. embraces the result of a vast amount of learning,

labor and research in a very small compass, and a minuteness of local geology for

which he might ransack libraries in vain, and which no one man could possibly

furnish. Many men for many years have devoted the finest talents in America to

the study of the geology of these states, and ail have contributed by their published

reports, or by direct original contributions to this work, portions of the knowledge

which is here indexed, otherwise it would not be becoming for the author to say

so much in its praise . In order that the guide might be as accurate as possible the

assistance of the state geologist of each state, or that of some scientific gentleman

best acquainted with its local geology, has been invoked to revise and correct the

list of formations found along the railroads. Without a single exception, and with

characteristic devotion to the cause of science,* this aid has been very cheerfully

and promptly rendered, and in not afew instances, where the necessary information

was only in the knowledge of these gentlemen, they have filled in the geology from
ori^nal sources not yet published. Due credit is gr ^n to all contributors in the

notes of the proper chapter. The general accuracy of the book can be relied

upon as to the formations of each locality as they were understood at the time of

its publication, and it may be regarded as in harmony with the latest results of

geological research. If errors are found, consider the great number of railroad

stations and you will wonder there are so few.

*Sclentiflc men freely give the resnlts of their labors to the world, expectintr only In retnm to
enjoy the consciousness of having added by their investigations to the sum of noman knowledge,
and to receive the credit to which they might justly entiue them. Fbot. Jobbfb Henrt.



OBJECTS AND USES OF THIS WORK.

' 8. FOR USEFUL, PRACTICAL PURPOSES.

To those who take only utilitarian views and care nothing for pure science,

and to all those in any way interested in the country, a means is here furnished for

ascertaining the natural advantages or disadvantages of any district where there is

a railroad, for it is now pretty well known to all intelligent persons that the

capabilities or resources of a country, what it is und what it can become, depend

chiefly on its geology.

No one In our day can doubt, that there is a definite and orderly arrangement

of the rocks, that it is only in certain rocks that cerUdn useful materids and minerals

are to be obtained, and that the soil of each formation has a certain fixed value for

agriculture. It was long ago shown that a geological map of England, is a map
also of the distribution of its manufactures. Even the kind of people inhabithig

a district, often depends on its geology. A consideiable portion of the work of

geologists, is devoted to tracing out the distribution of the various formations as

they come out from beneath one another, and spread over the face of the country.

Tills book is made up of a minute tabular statement or division of all places on
the American railways, into classes, some of which yield useful materials or pro-

ductions peculiar to them. It points out the limits to be observed in searching out

new locations producing any material. Besides, if accompanied by a correct

scientific knowledge of the country, it will make any man's discovery of anytliing

useful available to his neighbors in hundreds of other places, over the whole
region covered by the same formation.

The physical structure of a country Being then, the means by which we can
learn the range and distribution of useful materials, a strict attention to fossils is

necessary, to enable us to determine the relative position of rock groups, each
group, within certain limits, holding its own peculiar fossil forms, and certahi

economic products being confined, over wide areas, either wholly or principally to

certain rocks. Many persons, ignorantly confounding the means with the end,

think geologists are good authorities upon fossils, but not as to the useful properties

of the formations. Six William E. Logan, the great Canadian geologist, in answer

to tills objection, once said :
" I am not a naturalist ; I do not describe fossils, but

use them. They are the geologist'^ friends, who direct him in the way to what is

valuable. To get the necessary information from them, you must be able to

recognize their aspect, and in order to state your authority, you must give their

names. Some of them te)' of coal—^they are cosmopolites ; while some fi^ye local

intelligence of gypsum, or salt, or building stone. One of them helped us last

year to trace out, in Canada, upwards of fifty miles of hydraulic limestone."

But it is not practicable for ordinary renders to understand the difficult science

of paleontology ; all they can expect to know are the results as ascertained by
professional geologists, and those results are given in this little book, for every

place on every railroad in America. There are many other things that might have

been given, especially the structural geology of each State, geological maps, more

minute lists of elevations and general physical geography, but the book contains

enough for one little volume to be carried about on railway journeys.

TowANDA, Pa., 1878. JAMES MACFARLANE.
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DESCRIPTIONS OF THE GEOLOGICAL FORMATIONS.

>•••-

eous. INTENDED FOR RAILWAY TRAVELERS WHO ARE NOT VERSED IN

GEOLOGY.
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All the rock-formations wbich appear on tlie surface of the globe, have been
cientifically classified by geologists, according to the order in which they are

found lying one upon another, and by the fossils they contain, and for our object

may be conveniently included in twenty divisions or groups. In this work, the

table of the names of the formations, groups and systems, published by Prof. J. D.
Dana in his "Manual of Greology" and in his " Text Book of (Geology," has been
taken as the general basis, by the geologists of many of the states who have
&ssi8te('. in preparing the following guide, but other valuable tables and especially

one arranged by Dr. T. Steny Hunt, a general or combined table, and a

list for each state at the beghining of the proper chapter, are also given. Numbers
are attached to the names of the groups wherever they occur, making 20 in alL

The subordinate members of each group, which are called formations, have the

same number, but these sub-divisions are distinguished by the addition of small

letters, a, b, c, etc., thus making in all 40 sub-divisions. By this means, the reader,

although not familiar with geological tables, Is at once enabled to see to what part

of the general series any formation belongs, number 1 designating the oldest

and number 20 the upper and last formed of all. Wherever the formations are

found, they occur in the order as they are numbered, but the series in nature is

never full, and in almost er'^ry locality one or more members of it afe wanting.

The true method by which each of the great stratified formations is distinguished

is by its own characteristic fossils, but these descriptions, having been prepared for

travelers, are confined to the general aspect of the rooks as seen in passing them on
the railways. They are intended to be popular rather than scientific, informing the

reader what the formations are, what they look like, and their useful and valuable

characters, qualities, and productions. It m«st also be borne in mind that this is a

countiy of vast dimensions, and that the formations undergo important changes in

their lithological character from place to place.

Paleontology, and other interesting branches constituting the purely technics!

portion of the subject, are omitted. That ground has been well covered

by &11 of the ezcellont illustrated text -books on geology, and one object of

this work is to induce persona to take up their study. Results only are here given,

not the method, by which they are attabed. The thicknesses of the formations are

sometimes stated, but as this might mislead the unprofes&ional reader, it should be

observed, that the width of the surface occupied by a formation depends on the

amount of dip in the beds. A group less than a hundred feet thick, lying

horizontally, may cover several miles, while one of several thousand feet thick, if

lying at a high angle, is soon passed over. . .



10 THE GEOLOaiST'8 TRAVELING HAND-BOOK.

1. EOZOIC (ARCH>EAN, AZOIC).

I. PRIMARY OR CRYSTALLINE ROCKS.
The late investigations of American geologists have enabled them to

establish several divisions in the crystalline stratified rocks, which were

originally called Primary or Primitive. The name Azoic, formerly given to

the Primary locks to distinguish them from the Paleozoic formations, has,

since the discovery of Eozoon in the former, been exchanged for that of

Eozoic. The designation Archaean or ancient rocks, is used by Professor

Dana and others, and applies to the Primitive formations without distinction.

Among those who have made the Primitive or crystalline rocks a special

subject of study for many years, no one is more eminent than Dr. T. Sterry

Himt, whose classification of these rocks established by him in North America
has since been recognized by many geologists in Europe, where the same
great groups are found. The following descriptions, giving the latest con-

clusions as to the divisions of the Crystalline rocks, have been furnished by
him for this second edition of this work.

1 a. Laurentiaiii—The name of Laurentian was given in 1854, by the

geological survey of Canada, to the ancient crystalline terrane which forms

the chief portion of the Laurentide hills, and of the Adirondacks.

Throughout these areas the prevailing rock is a strong, massive gneiss,

reddish or grayish in color, sparingly micaceous, but very often homblendic.

The predominance of this mineral occasionally gives rise to a nearly pure

hornblende-rock, sometimes with a little intermixed feldspar. The gneisses

are, for the most part, distinctly stratified, but occasionally the evidences

of stratification are not very apparent, so thai these rocks have often been
designated granites. This series is distinguished by the absence of chloritic,

talcose, argillaceous or micaceous schists. It includes, however, crystalline

limestones, of which there are supposed to exist, in the Ottawa valley, three

distinct masses in the Laurentian series, each of which is, in parts, according

to Logan, more than 1,000 feet in thickness. These limestones, which are

generally coarsely crystalline^ are often magnesian, and bbound in foreign

minerals, chief among which are serpentine, chondrodite, hornblende,

pyroxene, magnesian mica, apatite and graphite. Most of these occur both
disseminated in the beds, and, aggregated with other minerals, in veins, or
endogenous maples. Associated with theat^ limestones are often considerable

beds of quartz-rock, sometimes gametiferoud. Great masses of magnetic oxide
of iron are also found interstratified in this series. The measured thickness

of the Laurentian gneisses, with their included limestones and other rocks,

on the Ottawa, where the strata are nearly vertical in attitude, has been
estimated at over 17,000 feet. Beneath these, known as the Grenville series*

there is a greac underlying mass of granitoid gneiss, without limestones, and of
undeterminer thickness, called the Ottawa gneiss, which, it is coi^ectursd,

may not be conformable with the upper portions.

In the Atlantic belt, considerable areas of Laurentian occur in Newfound-
land, and probably in several parts of New England. A range of Laurentian

rocks from the Western part of Connecticut extends southwestward, forming
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the Highlands of th« Hudson, and making the South Mountain as far as the

Schuylkill ; while a smaller range of the same, to the southeastward* forms

the Welsh Mountain, in Pennsylvania. Little is known of the distribution of

the Laurentian fiEurther southward, but gneisses near Richmond in Virginia^

and at Boan Mountain, in North Carolina, are referred to this terrane.

Large areas of Laurentian occur around Lake Superior, and farther west

in the Bocky Mountains, where they form the crystalline rocks of the Colo-

rado range in the east, and those of the Wasatch in the west, and probably

occur in many other parts of the region. To the Laurentian belong the

gneisses of the Western Islands of Scotland, those of Scandinavia and Finland^

and large portions of those of the Alps. The limestones of the Laurentian

contain the remains of a foraminiferal organism known as Eozoon Canaderue

(Dawson), which has been found in several localities in Canada, and also in

Bavaria, and in Finland. Accompanying it are several other small formB»

regarded as organic, and referred to the protozoa.

1 bt Norian.--The upper portion of the Laurentian series on the Ottawa

river, was orginally defined by the geological survey of Canada as consisting of

a rock, gneissoid or granitoid in character, made up chiefly of labradorite, or

related anorthic feldspars, but including also true gneisses and crystalline

limestones, not unlike those already described in the Laurentian. Subsequent

studies in Canada led to the conclusion that these rocks constitute a distinct

terrane, resting uncomformably upon the gneisses and crystalline limestones oi

the preceding series, and the two were respectively designated as Lower
Laurentian and Upper Laurentian or Labradorian. Asthe newer is very distinct

from the older terrane, it has, however, been thought better to restrict the

name of Laurentian to the latter. A series precisely similar to the upper one
occurs in Norway, where, as in North America, it rests upon Laurentian

gneisses, and where the name of norite has been given to the feldspathic rock

which is its chief characteristic. Hence, the name of Norian, which has been
chosen in place of Upper Laurentian, as the designation of the terrane. It

is coi^jectured, from the fact that H has yet been found only in contact with

the Laurentian, and from its including gneisses and limestones lithologically

similar to those of the latter, that it is next in age.

The norites consist, for the greater part, of anorthic or plagioclase feldspars,

sometimes almost without admixture, but at other times accompanied by small

portions of hornblende, of pyroxene or cf hypersthene, constituting what has

been called hypersthenite or hyperite. Chrysolite, red garnet, green epidote,

biotite, and ilmenite are often present, and these minerals are generally

arranged in such a way as to give a gneissoid structure to the rock. The
texture is sometimes fine>grained and compact, and at other times more coarsely

granular, and even granitoid, displaying great masses of the plagioclase feldspar,

frequently opalescent, and varying in compocltion from anorthite to andesinet

The colors of the norites vary from white, pr.' Muish or greenish, rarely

reddishi to dark lavender or smoke-blue, or nearly black.

The principal area of this terrane known in the United States is in £ssex

county, New York,where it covers several hundred square miles, and, although

highly inclined, rests unconformably, according to Professor Hall, upon the
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Laurentian. It is well displayed upon the shore of Lake Champlain, between

Port Kent and Westport, and forms some of the highest hills of the interior.

A second large area of Norian occurs north of Montreal, where it is similarly

related to the Laurentian, and passes below the Potsdam sandstone. Other

localities along the valley of the St. Lawrence are at Chateau Bicher near

Quebec, at Bay St. Paul, the Bay of Seven Islands, and on the Biver Ifoisie.

Extensive areas of it also exist on the coast of Labrador. The same rock has

been found on the east shore of Lake Huron, at the west end of Lake Superior,

as at Duluth, and in Wyoming Territory. , ,;

1. G, Arvoniarii—There is found in many localities a series of highly inclined

stratified rocks, consisting essentially of petrosilex or halleflinta, often passing

into a quartziferous porphyry. There are found with it strata of vitreous

quartzite and thin layers of soft micaceous schists, besides great beds of hema-

tite, and, more rarely, layers of crystalline limestone. This group, which has

a thickness of many thousand feet, was at first included in the succeeding

Huronian series, which, however, apparently overlies it unconformably.

Its relations with the preceding groups have not been clearly determined,

but it appears to be Identical, both in position and in character, with the

group, which in Wales has, since 1878, been called Arvonian. These Arvonian

rock" ' ^ell seen at many points along the coast of Massachusetts and New
Bruns,. k and in the Atlantic belt in southern Pennsylvania. Areas of them
are also seen on the north shore of Lake Superior, and rising through the

paleozoic sandstones in Wisconsin. They appear under similar conditions in

southeast Missouri, where they include great beds of iron-oxyd.

Id. Huronian.—The name of Huronian was given in 1855 by the geological

survey of Canada, to a series of more or less schistose crystalline rocks, shown
to rest upon the Laurentian series on ths north shore of Lakes Huron and
Superior. A similar series is largely developed in the Atlantic belt in New-
foundland, in the province of Quebec, and in New England, and farther south-

westward in the Blue Bidge. The Huronian differs from the preceding series

by the frequent presence of schistose rocks, and of conglomerates, which con-

tain fragments of the underlying gneisses. The Huronian contains a consider-

able portion of epidote, hornblende and pyroxene, and is marked by varieties

of diabasic rocks, often called gabbros, which are truly stratified, but are not to

be confounded with the norites of the Norian series, to which the name of

gabbro is also often given. The Huronian series moreover includes imperfect

gneisses, quartzites, dolomites, serpentines, and steatite, besides large amounts
of chloritic, micaceous and argillaceous schists. Its thickness has been esti-

mated at about 18,000 feet, and it is often found resting unconformably upon
the gneiss of the Laurentian. Ores of copper, nickel, chrome and iron are

common in the Huronian series., which is penetrated in many localities by
unstratifijd rocks, both granite and doleritic.

The racks in the British Islands, which have lately been described by the
name of Pebidian, are apparently identical with the Huronian ; and the great

series in the Alps, known to tbe Italians as the pietri verdi, or greenstone

group, or at least its lower portion, has both the lithological characters and
the geognostical relations of the Huronian, to ./hich it is now generally

referred. Similar crystalline schists found in California, both in the foot-hills
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^'' the Sierras and in the Coast Range, are probably Huronian. The gold

oins of California traverse both these schists and the penetrating granites.

1 e% Montalbani-The name of Montalban was given in 1872 to a great

series of crystalline schists which are lithologically and geognostically dis>

tingaished from the Huronian, and are well displayed in New Hampshire
in the White Mountains (whence the name). It occupies large areas in New
England and constitutes the gneisses and mica schists of Philadelphia,

Baltimore and Washington, extending southwestward into Alabama, and»

in the absense of the intermediate groups, often rests directly on the

Laurentian gneiss. This is well seen on the Island of New York, on the

north part of which the older gneiss, which makes up the Highlands of the

Hudson, appears from beneath the Montalban, which covers the greater part

of the island. The Montalban series contains fine grained white gneisses,

sometimes porphyritic, but distinct from the granitoid gneisses of the

Laurentian, and passing into granulites on the one hand, and very quartzose,

coarse grained mica schibts, chiefly muscovtic, on the other. It also includes

hornblende in some parts, and the gneiss, by a predominance of this mineral,

passes into a nearly black schistose hornblendercck. Beds of granular

chrysolite rock (accompanied by enstatite, and by serpentine, often with

chromite, are foimd interstratified in this series in North Carolina and in

Georgia. It also includes beds of crystalline limestone, which resemble

those of the Laurentian, and moreover includes large deposits of iron pyrites

and copper pyrites. The fine grained gneisses of the Montalban are some-

times called granites, bul the series is penetrated by great masses of true

intrusive granite. The mica schists of the series often contain garnet,

staurolite, cyanite and andalusite ; these species, with the exception of the

first, not being, so far as known, found in the Laurentian series. The endoge-

nous granitic veins carrying muscovite, iolite, spodumene, beryl, columbite,

tinstone and apatite in the «A.tlantic belt, occur chiefly in the Montalban

series. The Montalban is supposed to be represented by the younger

gneissic and mica schist ;series of Scotland, which has been called Upper
jPebidian, Grampian and Caledonian. It corresponds to the younger gneissic

jseries of the Alps, where it is generally, though not everywhere, separated

I
from the older Laurentian group by a great development of Huronian.

1 fi Taeoniaiii—Along the great Appalachian Valley from Vermont to

I
Alabama extends a belt of quartzite, limestone and crystalline schists with

Iroofing^lates, which, by many geologists, have been regarded as a great

Idevelopment in an altered condition of the Cambrian and Ordovician (Pots-

Idam-Loraine). These rocks, called by H. D. Rogers Primal, AuroriJ and
IMatinal, are regarded by others as older than the Potsdam, and constitute

the Lower Taconic of Emmons, since called Taconian. They include the

[tacolumitic series of South Carolina, and have a general thickness of 4,000

5,000 feet. In these are found the white marbles of the Valley, the great

leposits of limonite and beds of magnetic and specular iron ores. To this

^eries are also referred the similar series of rocks in northern Michigan and
[innesota, including what has been named the Animikie series, which have

an confounded with the Huronian. A great series of similar rocks is found in

I Alpsbetween the younger gneisses and the paleozoic. T. Stbrry Hunt.

^:l
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2-15. PALEOZOIC.

2-4. CAMBRIAN (or lower Silurian) AGE.

;!
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2 &. Acadiaiii—This series is found at Braintree, in Massachusetts, at St.

John, in New Brunswick, and at St. John, in Newfoundland. It includes one

thousand feet or more of fossiliferous sandstone and shale, and according to Dr.

Hunt, corresponds to the Meneyian of Great Britain. It has only been found

along the north-eastern border of the Atlantic belt. It is remarkable as a fossil-

iferous rock below the Potsdam, which had, before its discovery, always been con-

«idered as the lowest formation of that description on the continent.

2 b, Potsdamt—The Potsdam sandstone, was for a long time considered as

the lowest sedimentary fossiliferous rock. It is usually of a purely quartzose

character, generally gray, though often striped, and sometimes partially or

entirely,red. In places it appears as a conglomerate, but sometimes the enclosed

masses are angular, showing them to be near their source.—Hall, N. T. B., 37.

It is a hard silicious sandstone, white, red, gray, yellowish, and frequently striped.

Some strata of this rock are covered with the most beautifully characterized

ripple-marks as perfect as if just formed on the sand of a F.a-bcach, while

the rock is the most indurated kind of sandstone. Its lower portion is a
^granitic conglomerate, in which large masses of quartz, the size of a peck

measure, are often enveloped ; they are rounded and water-worn, and held together

by a finer variety of the same material. On the Canada slope, where the

mass is 800 feet thick, it is wholly a conglomerate, made up of coarse materials.

The part which is properly a sandstone, has two principal varieties, a close grained,

sharp edged mass, with natural joints traversing it in two directions, but so closely

wedged together that it is quarried with difficulty. This is the Eeeseville variety,

and that of Pa. and N. J. The other, the typical mass at Potsdam, is an even

bedded and somewhat porous rock, at many places a distinct friable siandstone,

in others a yellowish-brown sandstone, the particles of which are compacted

together, so as to form a firm, even-grained mass, with the planes of deposition

perfectly smooth and separable from each other, the layers being from two inches

to four feet thick. At Potsdam quarries, a layer of 100 square feet may be raised

and split into rails, six inches wide and ten feet long, or it may be broken into

pieces the size of a brick, with even edges of fracture, and each layer may be

separated into many. The color here is yellowish-brown, and a deep red variety

occurs at Chazy, resting immediately upon the primitive rock.—Mather, 103. It

is nowhere charged with mineral matter, either disseminated or in veins. The
native copper of Lake Superior is in an old trappean formation, and has no relation

to the neighboring extensive formation of Potsdam. In an economical point of

view, the Potsdam is unimportant as a depository of useful substt^nces.
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The general color of the stone at Potsdam is yellowish-brown, bnt tba

tint of each layer differs somewhat from those adjacent to it, so that the rook,

upon the fractured edges, wears a slightly striped aspect. It is the finest quarry

stone in the state, being so perfectly workable and manageable.—860. It is an ex-

cellent building material, holding mortar w&U, and makes a dry house.

—

iid. Under
the Potsdam, and upon the primary rock, is the position of the specular and red

oxide of iron.—V. 267.

In Minnesota, the lower portion of the formation Is 400 fee. thick, and is hard

and often vitreous, and usually of a brick-red color, with very distinct layers, often

separated into slaty layers by partings of red shale, strongly marked with

fucoidal impressions, frequently ripple-marked and cracked. The upper part of

the formation, there called the St. Croix sandstone, is white or buff in color, often

friable, and constitutes a heavy bedded or massive sandstone of rounded quartzose

grains.—^N. H. Winchell. «

In Minnesota and Iowa, the Potsdam proper, omitting the St. Croix sandstone,

is a friable, crumbling mass, of no value for building purposes except as

sand, consisting of a pure silicious sand in minute grains, with a very slight

amount of cementing matter. Unless protected by some more resisting rock

above it the Potsdam appears in steep slopes, or low, gently "^welling hills and
mound-like eminences. Those portions which are hard and enduring are cemented
by oxide of iron, and have a brown color.

In Wisconsin, the Potsdam is 800 to 1000 feet thick, and has a much larger

surface-development than elsewhere, as will be seen by the great number of

railway-stations on it. It extends over 12,000 square miles, and contains many
fossils not found in New To;'k. Where the Potsdam in Wisconsin is on the surface,

and not covered by drift, there is usually a loose, sandy soil, with a sparse growth
of small oak and pine timber. This formation is one that has been very properly

allowed to retain its original name almost undisputed all over the United States,

except that Professor Owen r<'. first called it the Lowbr Sandstone, in the North
West to distinguish it from the 8 c, St. Peters or Upper Sandstone.

In Michigan, the Potsdam is the red sandstone, which is emphatically the

chief rock that appears upon the immediate coast of the whole south shore of

Lake Superior, and forms the Pictured Rocks and the Falls of St. Marie. Here it

is of inconsiderable thickness, but it regularly thickens in going westward.

—

Houghton, 4th R., 500. Some have referred the Lake Superior sandstone to the

age of the Chazy, but the late studies of Rominger show that it is really of

Potsdam age. The Chicago Tribune office building is of this Lake Superior

sandstone, and the Court House at Milwaukee is another conspicuous specimen.

In Pennsylvania, the Potsdam is a compact, fine-grained, white and yellowish

vitreous sandstone, containing specks of Kaolin.

The Potsdam formation is supposed by some to be represented in the Green

Pond Moimtain of New Jersey by a local deposit of coarse conglomerate, 3000 feet

thick, but others deny that this mountain is Po^^sdam. It is less than 80 feet thick

where it is seen rising from beneath the limestones of the Lehigh River, but

increases in thickness westward and southward, until it comes to be represented in

Tennessee by many thousand feet of alteinate coarse and fine deposits. See

Safford'B Oeol. R. of Tenit
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3 ai Caloiferouti—This group embraces in New York three distinct masses

as to character and position, and these alternate and intermix with each

other. The first is silicious, compact, and may probably be the continuation

of the Potsdam sandstone. The second is a variable mixture of fine, yellow,

silicious sand and dolomite or magnesian carbonate of lime, which, when
fractured, presents a fine, sparkling grain. It is in irregulai- layers, which

have a shattered appearance, from numerous cracks, the parts being more
or less separated from each other. This is the mass from which the name
Calciferous sandrock was derived. The third is a mixture of the dolomite

material, which is usually yellowish, very granular when fresh broken, and
of a compact limestone, which resembles the Birdseye. The action of the

weather gives these layers the appearance of Gothic fret-work, and the color

becomes a dark yellow-brown.—V. 21. As its name indicates, it is a sandy

magnesian limestone, but it is not destitute of beds of pure limestone. The
mixture of a variety of mineral matter causes the rock to weather unequally ;

hence it is often rough externally, portions of the silicious part standing out

in relief. There are two quite uniform characters which distinguish the

Calciferous, viz : A fine crystalline structure intermixed with earthy matter

and numerous small masses of calcareous spar.—E. 105. Great numbers
of quartz crystals are found in the cavities of this formation, many of them
very perfect as to form and transparency.—V. 30.

In the Mississippi basin this formation is called the Lowbr Magnesian
Limestone, to distinguish it from the Upper or Trenton limestone. The
eastern name, Calciferous or lime-bearing sandrock, does not apply, as it is

almost free from sand. As its western namo indicates, it is a dolomite or

magnesian limestone, and makes an excellent lime for building purposes.

It usually contains about one equivalent oi- forty-five per cent of carbonate

of magnesia. This limestone forms the summits of the blufi^ of the Missis-

sippi ; it supports high table-lands that extend back from the river, and forms

prominent angles to the summits of the blufis on either side of that river.

These even and heavy layers are those usually quarried for building-stone.

D. D. Owen gives descriptions of the picturesque character of the landscape

in the region of the Upper Mississippi, and especially the striking similarity

which the rock exposures present to ruined structures, and his report is

illustrated by beautiful engravings showing the castellated appearance of the

clifb of the Lower Magnesian limestone on the Iowa river. In Pennsylvania

it is a coarse, gray, calcareous sandstone, containing cavities enclosing very

minute crystals of quartz and calcareous spar.

3 b, Chazyi-To the Calciferous succeeds the Chazy limestone. As a whole,

it is a daxk, irregular, thick-bedded limestone. At Chazy, New York, on Lake
Champlain, it contains many rough, irregular, flinty or cherty masses. At
Essex the beds are more regular, and form, in consequence, a better building

stone. As a limestone it is purer than the Calciferous, being non-magnesicn;

the principal foreign matter is silica in the form of chert. It is free from the

brown earthy spots, and the masses of brown calcareous spar so common in

the Calciferous sandrock.

This formation is 130 feet thick on Lake Champlain, but it is less constant

in the series than the others, and as it is not an important formation on the M
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lines of the railroads, an extended description is not here necesttary. It is not

found in the valley of the Mohawk. Its fosails are found in Pennsylvania and

Virginia* but its limits are not there defined. In the Northwestern States the

St. Peter sandstone occupies the same place in the series as the Chazy in the

east.

3 b. 8ti Peter Sandstone (Upper Sandstone of Owen).—This is a wostern

formation and does not occur in the Eastern States, but Prof. Lesley thinks it

may have representatives in the massive silicious members of the great lime-

stone mass offrom 6,000 to 6,000 feet thick, as measured along the two branches

ofthe Juniata in Pennsylvania. It is first recognized in going west, to the south-

west of Winnebago Lake. It is also 8<^n up the Mississippi, near St. Paul

and St. Anthony, and on the streat y of northeast Iowa, and at La Salle, Illi-

nois, where it is brought to the surface by an anticlinal axis. It is remarkable

for its uniform thickness, which is from 72 to 100 feet over a space of 500 miles

in length and 400 miles in width. In Central Wisconsin, however, its thick-

ness is very irregular. It is also of the same character throughout, being com-

posed of wonderfhlly uniform and exceedingly minute grains of sand, held

together by the merest trace of cement, so that the mass may easily be moved
with shovel and pick, as is everywhere done for the purpose of obtaining sand

for mortar. This sandstone, though usually white, sometimes assumes a buff

or brown color from the presence of iron, and in some localities it becomes red or

is marked by bands of a bright green color. It appears like a recurrence of

the Lower or Potsdam sandstone. Being composed almost entirely of pure

silica, it is, when not colored by oxide of iron, one of the very best materials

yet discovered in the west for the manufacture of glass. It is the same as

that known in Missouri as saccharoidal sandstone, which is carried to Pitts-

burgh, Pennsylvania, and used by the glass-makers in manufacturing the best

kinds of glass. See note 2, Missouri.

4 Bi Trenton Limestone.—Next in ascending order occurs the 4 a. Trenton

limestone, which, in the Northwestern States, is divided into the Buflf lime-

stone and Blue limestone. In Wisconsin there are two buff and two blue beds

alternating. They arc undoubtedly the same as the well known Chazy, Birds-

eye, Black Riv(^' d Trenton limestones of New York and other Eastern

States. Th ' ^ ..x-e known ?u the West wherever theexposures reach to the upper
sandstone.

The upper member of the 4 a. Trenton limestone, in South Western Wis-
consin and the adjoining parts of Illinois and Iowa, is the very important

Galena or lead-producing limestone, which has no exact representation in the
Eastern States. It is a light gray or a yellowish-gray, heavy-bedded rock.

It is compact, minutely crystalline throughout, often with small cavities lined

with crystals of brown spar, and the whole thickaess of the formation is 250

feet. The Galena or lead ore contains 13.4 per cent, of sulphur and 86.6 per

cent, of lead, and is found in heavy bodies in crevices in this Galena dolomite

or magnesian limestone. Prof. J. D. Whitney, in his admirable report on the

geology of the lead region of Southwestern Wisconsin, has proved that these

lead deposits must have been introduced into the fissures by precipitation from
above. The lead mines of Missouri are chiefly in the Lower Magnesian lime-

stone.

M
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In WiHconsin, a very noticeable feature of the Trenton limestone is its

marked division into tlie two parts before mentioned. One, which is the lower

half, is very heavy bedded, in layers of two or three feet thiclc, known as the

glass-rock, and the other thin bedded, in layers of two or three inches. There

is always a stratum of carbonaceous shale flrom a quarter of an inch to a foot or

more in thickness, which separatee the blue or Trenton firom the thin bedded
Galena limestone above it

Professor B. D. Irving describes the GMena limestone as almost invariably

a very compact, hard, crystalline rock, of a yellowisb-gray color, with Aumer-

ous small cavities filled with a softer viutterial, or lined with crystals of cilcite.

The upper portion is thick bedded and free from flints, the layers being from

one to four feet thick, while the lower portion almost invariably consists of

several feet of layers ttom one to two inches thick. Qood exposures of parts

of the Galena limestone are frequently to be met with. It may be seen in

clifBs and ledges, on nearly all the streams in the lead region, where it weathers

irregularly, leaving the surface full of small cavities, due to the removal of its

softer parts. The formation contains masses of flint in layers, or in irregular

pieces, which are principally confined to the middle and lower parts of the

formation, although not entirely absent f^om any part.

In the interior valleys of Pennsylvania, as for example, in Sinking Valley.

Blair Co., considerable quantities of zinc ore, and some galena, have been

found in the Trenton limestone group, which is there at least 1,000 feet thick.

The lead mines of Wythe Co., Virginia, are at the same, or at a somewhat
lower horizon. The zinc mines near Bethlehem, Pennsylvania, and near

Landisville, Lancaster Co., are nearly of the same geological age. Isolated

crystals or smaU masses of galena occur in crevices in the limestone beds of

this age throughout the entire range of the great valley f^om Newburgh, on
the Hudson, to Chattanooga, in Tennessee. The limestones in this valley,

which are the Auroral limestones of H. D. Bogers, are, by some geologists,

referred to an older series.

In the State of New York the lower part of the Trenton is called the

Birdseye. It is a perfectly pure limestone, and the next layer, which is the

middle or Black Biver sub-division, is sometimes used as a marble. It is

solid, hard, and easily worked, by reason of its conchoidal fracture, and is

valuable for lime and for building.

The upper part of the formation, or Trenton limestone proper in New
York, consists of two distinct varieties, at Trenton Falls. The first or upper

part is a dark or black colored, fine grained limestone, in thin layers, sepa-

rated regularly by black shale or slate, forming the great mass in which the

creek has worn its channel, and in which are all the fitdls. See Note 62,

New York.

The second, or lower part of the Trenton proper, is a gray, coarse grained

limestone, in thick layers, and it is quite crystalline. This is the quarry-

stone at Prospect, above Trenton Falls. At Montreal, the church of Notre

Dame and many other structures are constructed of the gray variety of the

Trenton limestone, quarried behind the city, but the thinner layers, when
not dressed, are of a more pleasing color, and make a handsomer building-

stone.
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The Trenton formation in all parts of the United States, is almost always

a limestone. A conspicuous example of the Trrnton, Utica aud Hudson
River formations, is seen in the f.ong continuous and beautiful valley of the

Hudson and Lake Champlain, the Kittatinny valley of New Jersey, the

Cumberland valley of Pennsylvania, the Shenandoah valley of Virginia, and

the valley of East Tennessee. The fertility of its limestone land is almost

inexhaustible. The deposits of brown hematite iron ore, found in the soil,

and occupying hollows or basins in the softer limestones below the Trenton

in so many places, and in such large quantities, are supposed by some to be

of aqueous origin, and not strictly a product of this formation, which is only

its receptacle. But many other geologists,—R. M. S. Jackson, A. A. Hender.

son, Lesley, Piatt, Prime and Frazer, have all agreed in advocating the oppo.

site view, each from his own independent studies. They derive the limonite

beds either from the solution of the ferriferous limestone layers, or from

the intercalated micaceous slates, or from the pyrites-bearing slates of the

neighborhood. According to Dr. Hunt, it comes from the change of masses

both of iron-pyrites and of carbonate of iron, originally imbedded in the

limestones and slates.

4 b. UtIca Slatei—The Trenton limestone is succeeded by a dark or

black carbonaceous slate, called tne Utica slate. In Pennsylvania this for-

mation is everywhere darkly colored, and the coloring matter is probably

derived from abundant remains of marine plants or animals. While the

black color of some of the clays in the brown hematite ore banks of the

upper range (immediately beneath the Utica slate), as at the mines in Lehigl

Co., Pa., and the Brandon ore mine in Vermont, seems to be derived from

the black slates of the Utica, the gray color of some of the limestones, and
of the carbonate ores (as at the Saucon zinc mines) is known to be due to

disseminated graphite.

Within the State of New York, it is everywhere Mack, and usually soft

and fissile. Thin beds of impure lime itone are associated with it in nany
places, and sometimes thin layers of carbonate of iron, and it passes into the

Trenton limestone by gradual interstratification. Thus bands of slate are

interstratified in the limestone, and thin strata of limestone containing fossil

remains in the lower part of the slate. These crumbling shales may generally

be distinguished by their dark blue*black and brownish-black color, but

there are some strata among the grits of the Hudson River that can scarcely

be distinguished from these. The Utica slate weathers ash-gray, rapidly

disintegrates, and, where it is exposed in clifis, frost and other agents con-

stantly break it into small fragments, which collect at the base in the form
of a talus. In Pennsylvania, it outcrops, with little or no variation, as a dark
blue carbonaceous slate and shale, extremely fissile in its lower beds. It

forms the sur&ce-rock along a narrow region in the Mohawk valley. In

East Tennessee, the beds both of Utica and Hudson River, or Cincinnati,

are of great extent, and consist of blue calcareous and sandy shales, with
some layers of calcareous sandstone. Professor Hall considers the Utica slate

as properly the lower member of the Hudson River group.

4. 0. Hudson River (Cincinnati, Nashville, Loraine and Frankfort sand-

stone and shale).—^The rocks of this group in New York are mostly slates,
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flhales and gray, Blaty and thick-bedded grits. The slates and shales are

generally dark brown, blue and black, and the grits are gray, greenish and

bluish-gray. They are stratified and conformabio, alternating a great number
of timoH, without any regular order of alternation, and in Eastern New York
are from 600 to 800 feet thick. The first New York geologists called this

formation the Greywackc, and it is still so called by the stone-cutters on the

River Hudson. Its lower portion was called the Frankfort slate and sand-

stone, and the upper part the Pulatki shale and sandstone, which latter were

afterwards called the Loraine shale. Wherever streams have passed over it

they have, in pro<;cs8 of time, worn in the rocks a deep channel or gorge

sometimes preventing a free communication across them, as at Loraine (see

Note No. 69, New York). By decomposition, it produces a tenacious, clayey

soil, favorable for grass, forming the best dairy-land, as in Orange Co., New
York, about Goshen and Middletown. ?t increases in thickness southward

so rapidly that at the Delaware and Lehigh water gaps, measurements of

6,000 feet have been made through it, from its top downward, without reach-

ing its lower limit.

In many places along its last outcrop toward the Atlantic, it has Air-

nished many masses of a substance resembUng anthracite, also beds of impure

limestone, and beds of red shale, which increase very much going south into

Virginia.

In Pennsylvania, the Hudson tliver slate consists of blue and greenish-

gray shale, alternating with gray calcareous and argillaceous sandstone in

thin beds. The sandstones grow more abundant as we ascend in the for-

mation. The middle portion, whore much metamorphosed and intersected

by cleavage-planes, in certain localities, produces a good roofing-slate, aa at

Slatington and Delaware Water Gap, Pa.

The geologists of the Western States generally, have dropped the desig-

nation of Hudson River, at least in regard to strata west of the Alleghanies,

and have substituted for it the name, Cincinnati, proposed by Worthen and
Meek; making this term co-extensive with the former. In this guide,

Hudson River is used in the Eastern, and Cincinnati in the Western States.

At Cincinnati the whole series is abont 800 feet thick, and, according to

Dr. Newberry, by its fossils, is the equivalent of the Chazy, Trenton, Utica

find Hudson River, all blended together. In Ohio it is composed of alter-

nating beds of limestone and shale, the latter sometimes called blue clay.

The limestone is an even-bedded, firm, durable, semi-crystalline limestone,

crowded with fossils. It is commonly called the blue limestone, but the

prevailing color is grayish-blue, and the weathered surface shows yellowish

or light-gray shades. In southern Dlinois the lower part of the Cincinnati

is composed of brown sandy shales and sandstone, and the upper portion is

a thin-bedded, dark bluish-gray, fine grained limestone, two to six inches

thick, with shaly partings between the layers. In northern Illinois it is

bituminous, and consists of sandy shales with thin bands of limestone. In

Iowa it is the Maquoketa shales, which are bluish and brownish shales form-

ing a stiff clay soil. In Missouri the upper shale bed only is found, with an
occasional fiag-Iike limestone layer.
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It should here be said that in the opinion of the earlier American geologists,

Amos Eaton and Ebenezer Emmons, and as now maintained by Dr. Sterry

Hunt, considerable portions of the strata above described, including what is

called Potddam sandstone inPennsylvania,along the Appalachian Valley f^om

New England to Alabama, as well as the great mass of accompanying lime*

stones—the Auroral of Rogers—belongs to the Lower Taconic or Taconian

series, and is of pre-Cambrian age. The name of Hudson River group, has

hitherto been used in a very vague sense, and made to include not only the

upper schistose beds, including the rooflng*slate of the Taconian, and the

much more recent Loraine or Cincinnati shales, but also a great intermediate

series, called by Eaton the First or Transition Qreywacke—the Utica, Loraine,

and Oneida being his Secondary Greywacke.

This First Greywacke series, along the eastern border of the Appalachian

valley in New York and New England, and thence southwest on the one hand,

and northeast to the lower St. Lawrence on the other, is a great belt of dis-

turbed strata, which were for a long time assigned by some geologists to a
position above the Trenton limestone, while by others they were regarded as

below that horizon, and of the age of the Potsdam and Calciferous divisions.

Emmons, who for many years maintained the latter view, called these rocks

the Taconic slates or Upper Taconic, a name which Logan, when he finally ac-

cepted this conclusion, changed to that of the Quebec group, divided into three

parts, named by him Sillery, Lauzon, and Levis; the latter being supposed by
him the oldest. It has since been shown that the Sillery is the oldest and the

Levis the newest, its fauna approaching that of the Chazy ; while some portions

of this group (afterwards distinguished by Logan as Potsdam) contain a fauna

as old, or older, than the typical Potsdam. These rocks, which have an aggregate

thickness of 7,000 feet or more, are much disturbed, and include portions of

strata of later date, Ordovician and Silurian. To this essentially Cambiian
series, as already said, belongs a great part of what has been called Hudson
River group, though this name, in paleontology, has been restricted to the

Loraine shales, which belong to a higher Ordovician hoiizon.—T. S. H.

Keweeniani—This name haslbeen given to the great copper-bearing series

of the Lake Superior basin, which, while resting in the difi'erent parts upon
various crystalline groups, is unconformably overlaid by the Cambrian sand-

stones of the Potsdam. It is made up chiefly of sandstones and conglomer-

ates, with interposed layers of basic eruptive rocks of cotemporaneous origin,

generally designated melaphyres. This series abounds in metallic copper,

found both in veins, and in the beds, but most abundantly in certain con-

glomerates. The thickness of the Keweenian is not less than 20,000 feet, and
perhaps much greater. Notwithstanding its great antiquity the Keweenian
does not belong to the crystalline rocks. (T. Stkbby Hunt.)
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5-8. SILURIAN (or upper Silurian) AGE.

5 a. Medina.—The lower member of this formation is a pebbly sandstone

or grit called the Oneida conglomerate, being the same as the Shawaugunk
conglomerate. The upper member is called distinctively the Medina sandstone,

and is usually a red or mottled argillaceous sandstone.

1. Th( Oneida conglomerate in NewYork is composed of quartz pebbles rarely

exceeding fbree-fourths of an inch in diameter, and of v/hite or ytUowish quartz-

sand. In some localities there is some interposed greenish shale. The source of its

materials was to the south, the rock being 500 feet thick in the Shawanguak
Mountain at Wurtsburg, on the N.Y. & Os. Mid. R. R., and 1000 feet thick in some

parts of Pennsylvania and Tennessee. The greatest thickness of the Oneida in

the eastern part of Ne\v York is 80 to 40 feet, but in the western part the

same place is occupied by a gray quartzose sandstone, hue grained and compact.

Passing upwards, the gray sandstone intermingles with the Medina sandstone,

which, in its lower parts, differs chiefly in color. The red color of the Medina

sandstone seems to be partially communicated to the gray below, which is often

striped and spotted with red. There is, lithologically,' no very strong line of

demarcation between the two rocks. The oxide of iron, the red coloring matter

of the upper member, has been transfused through the material of the lower as

far as its particles could find admittance. The flagstones in the side-walks of

Buffalo and Rochester, of a white color clouded with red, are of this formation.

In New Jersey the gray sandstone formation consists of a thick series of hard,

white and whitish gray siliceous rocks, of various degrees of coarseness, from that

of a fine grained, pure sandstone to that of a quartzose conglomerate vdth

thickly-set pebbles averaging half an inch in diameter. This is the summit of the

long, straight mountain ridge called the Eittatinny or North Mountain, extending

from near the Hudson River into Virginia.

In Pennsylvania the Oneida conglomerate is a compact, greenish-gray, massive

sandstone, containing in many places thick beds of siliceous conglomerate, and

the Medina sandstone proper is a thick mass of alternating red shales anu red and

gray earthy sandstones . It is the North Mountain of the great Cumberland valley.

At the Delaware Water-Gap the whole mass of Oneida and Medina consists

of seven massive plates of coarse sand and conglomerate, separated by more
argillaceous layers from each other. Going west, the number, according to Prof.

Lesley, is reduced to five, and finally iu Middle Pennsylvania to two, each of them
very thick, and making its own mountain-crest when the dip is vertical, while the

intermediate softer red mass forms a little valley between the crests. The whole
formation is about 1,900 feet thick. When the dip is gentle, the Oneida

makes a beautiful lofty terrace upon the flank of the mo<mtain, the crest of which
is always made by the Upper Medina. Traced southward through Virginia into

Tennessee , this formation gradually thins away to 60 feet, as seen west of Enoxville

2. The Medina sandstone proper succeeds the gray sandstone, there being no
definite line of division between them. In this rock is found the Fucoides Harlani
affording a positive character whereby to recognize it in the series. This sandstone

is almost invariably of a red color, generally a brown-red, more rarely variegated

light red and yellowish, and in a few rare instances of a ligh^^ or whitish color,
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partiallygreenish. Itisbothfliiegramed and coarse grained, the latter usuallyof the

deepest color, the former more variegated. The lower falls of the Genesee, below

Rochestei", 110 feet in height, are formed by this rock. The deep gorge and

high cliffs ou both sides of the Niagara River, at Lewiston, New York, are more

than one-half excavated in the Medina.

In New Jersey it is a thick formation of red and variegated sandstones and

shales. Its lower beds are a dark red sandstone of a very ferruginous composition,

and extreme hardness, and in the middle and upper divisions of a brownish red

shale and a very argillaceous sandstone, partly calcareous.

Neither the Oneidanor Medina are found west ofOhio. Some large masses ofgalena

and copper-pyrites with blende, have been found in the Oneida or 8hawang\mk
grit, on the Erie R. R. east of Port Jervis and at EUenville, but they were soon

exhausted. When the Medina is a heavy coarse rock it produces a poor, barren

country, but in Western New York it is more calcareous, and the soil is much better.

5 b, Clintoni—This group consists of many different kinds of rocks or

masses, from which circumstance it was first called the Protean group. The
name of Clinton was given to it on account of the characteristic masses beingfound

around the village of Clinton, in Oneida County, New York. It consists of green

and black-blue shale, greenish, gray and red, soft marly layers, often laminated

calcareous sandstone, encrinal sandstone, and red fossiliferous iron-ore beds. The
most persistent member of the group is the shale. It is bluish when fresh quarried,

but when long exposed it is always of a greenish hue. The next member is the

greenish sandstone, which is in thin layers, having its surface generally covered with

fueoides. This also has a bluish tint when fresh quarried. The third persistent

member consists of two iron-ore beds in New York and several in Pennsylvania.

The term Protoan is still applicable to the Clinton group, which, in some
places, consists of thin shaly sandstones, shales, and even conglomerates ; in others,

of thin bedded, impure limeston^^s, shaly sandstones, iron-ores, etc : etill again it

appears as a duplicate series of shales, limestones and iron-ores, with some
intermixture of sandy matter, all containing an abundance of marine shells. In

the west the formation is limestone, and is of a more uniform character.

The Clinton formation produces the celebrated fossiliferous iron-ore generally

known as the Fossa obb, which occurs in it in every state from New York to

Alabama. In all its localities this ore is redor brownish-red, very hard, and where

unaltered, invariably oolitic or in larger sized concretions. In New York, where

it is extensively mined, there are two beds of it, generally about 20 feet apart, and

upon an average about a foot and more in thickness. The oolitic particles are

usually more abundant in the lower, the larger sized concretions in the upper bed.

The two beds never appear at the same locality, or in the same line of section, but

where the lower one occurs the upper one is wanting, and where the upper one

occurs the lower one is not found.

In Pennsylvania the Clinton is a very extensive formation, nearly 2,000 feet

thick, of slate, shales, sandstones and iron-ore, with the same variety as elsewhere,

and its iron ore is very rich, productive and valuable. The outcrop of the ore-

beds have been traced for hundreds of miles. In Dodge County, Wisconsin, near

Milwaukee, the Clinton iron-ore, at Iron Ridge, is from 15 to 18 feet thick, but

this is very unusual, and it is not in the same part of the formation as the fossil

ore in the east . The deposits of this ore in East Tennessee and in Alabama,

called the Dye-stone ore, are still more extensive.
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9 Ci Niagara.—Thia group consists of two distinct members, a shale below

and a limestone above.

The shale in NewYork constitutes a very uniform deposit, while the limestone,

from a thin concretionary mass in the east, becomes an extensive and conspicuous

rock, constantly increasing in thickness, in a western direction, even far beyond

the limits of that state. The cataract of Niagara is produced by the passage of

the river over this limestone and shale, and, from being a well known and

extremely interesting point, as well as exhibiting the greatest natural development

of these rocks in New York, this name was adopted for its designation. In this

vicinity, the limestone is 164 feet thick, with the shale beneath 80 feet tluck. The
lower part of the Niagara group exhibits a great development of dark bluish

shale, which, on exposure, gradually changes to gray or ashen color, and forms

a bluish or grayish marly clay. In this state it is undistinguishable from the

ordinary clays, and its outcropping edges, when long weathered, are often

considered as clay beds. The Niagara is a very extensive formation, but its shales

are much more persistent and wide spread than its limestone member in the east,

but the limestone is more widely spread in the west. The gorge below the upper

falls at Rochester is the best place to study these shales. In an agricultural point

of view, this formation, like all limestones, is an admirable one. There is no better

soil than that of the Niagara about Rochester, New York

.

A silico-argillaceous Ihnestone, in New York, forms the beds of passage from
the soft shale below to the purer limestone above. It is of a dark or bluish color

when freshly exposed, but soon changes to light gray or ashen. These beds of

passage aro succeeded by a dark bluish gray sub-crystalline limestone, of a rough

fracture, and separated into thin courses by dark shaly matter. The third member
is a coarse grained concretionary mass, in irregularlayers, exhibiting a very peculiar

contorted appearance, as if much disturbed while in a semi-fluid or yielding

condition. The concretions often present cavities lined with crystals, or contain

the remains of some organic body. This is the surface-rock in West Avenue in

Rochester.

The Niagara limestone is the great limestone which, in Wisconsin, occupies

the peninsula between Green Bay and Lake Michigan, andthen stretches southward

to the south limits of the state, and far into Illinois and Indiana. It will be noticed

in looking over the Guide, how many railroad-stations in the western states, just

mentioned are on the 5 c. Niagara, and how very extensive the formation must be.

Its general appearance is that of a regularly bedded brown or buff dolomite, with

occasional intercalations of beds of massive gray limestone. The quarries of

beautiful buff limestone at Athens and Joliet, Illinois, so much used in Chicago

for building-purposes, are in this formation. At Joliet there is 40 feet in thickness

of this buff and gray limestone. West and northwest of Chicago the Niagara

limestone is highly charged with petroleum, which oozes from the stone, blackening

the face of walls built of it. On Goat Island, at Niagara Falls, the petroleum

is also seen on the limestone in small quantities. In Michigan it is a grey

crystalline, rather fine grained, moderately fossiliferous, dolomitic mass, 218 feet

thick on Green Bay.

In Western Canada the upper part of the Niagara limestone contains peculiar

fossils, and is called the Guelph, and in Wisconsin it is subdivided into the

4 Ghielph, S. Racine, 2. Waukesha and 1. Mayville beds.
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This r^ormation establishes the topographical distinction between the lower

plain of Canada, in which lie Lake Ontario and Georgian Bay, and the upper

plain of the United States, on which lie Lakes Erie, Huron and Michigan.

Its terrace crosses Ontario, growing loftier as the thickness of the formation

increases northwestward, until it becomes a range of limestone mountain-land,

forming the peninsula between Lake Huron and Georgian Bay. It is there broken

down in a range of islands, and reappears as a pp linsula, just mentioned, cutting

off Green Bay from the western shore of Lake Michigan.

The Niagara and other Mme^tones above it, seem not to have been deposited in

Pennsylvania between the Delaware and Susquehanna rivers, and in Middle

Pennsylvania. While the limestones below it are well represented, the Niagara

is wanting as a separate formation, and its characteristic fossils are scattered

through the Clinton rocks.

6. Salina, (Onondaga Salt Group.)—This is an important group in the State

of New York, containing all the gypsum and water-lime, and furnishing all the salt

water of the salines of the city of Sjrracuse, which produce more salt in a small

territory than any other in the world. Its soil is excellent for agricultural purposes,

forming, with those south of it, including the Hamilton, the garden-region of the

State of New York. The whole group is about 700 feet in thickness, and is

divided into five deposits, but there are no well defined lines of division between

them, except the last two.

1. The first or lowest is a red sh">4e, showing green spots at the upper part of

the mass. The great mass is of a blood red color, fine grained, earthy in fracture,

with no regular lines of division, but breaking or crumbling into irregular

fragments, and shows but little variation. In several localities the red ?hale shows
numerous green spots, varying from an inch or less to several inches in diameter,

which strongly contrast with the red ground on which they are placed. The green

color is the result of a chemical change, the peroxide of iron being reduced to

protoxide. This red shale is of great extent along the railroad, and presents a
thickness of from one to five hundred feet, yet nowhere has a fossil been found
in it, ora pebble, or anything extraneous, excepting a few thin layers of sandstone.

The main line of the N. Y. C & H. R. R. R. runs on the Salina formation 107

miles, from Canasto;ta to Brighton, and nearly all of this distance on this lower
or red shale portion.

2. The second deposit is the lower gypseous shales, the lower part of it

alternating with the red shale, which ceases with this mass . This second deposit

j

consists of shales and calcareous slates of a light green and drab color, with
altematious of different colored masses, red, green, bluish and yellow, with a
little whitish and greenish sandstone, different colors predominating in different

1

places. In this deposit gypsum occurs in fibrous masses, either reddish or of a

I

salmon color, which colors are peculiar to this deposit. The quantity of gypsum
in this second deposit is comparatively small, and it is unimportant in an

I

economical point of view.

Both the second and third deposits are permeable to water, which cannot be

j

obtained in any of the hills composed of them unless the wells are sunk to the
level of the water-courses, a fact which explains the absence of all brine-springs

above the level of the country.
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8. The third member of the Salbia formation is the gypseous deposit, which

embraces the great masses quarried for plaster or gypsum, conBisling of two
ranges, between which are the hopper-shaped cavities, the yermicular llmc-rock»

and other porous rocks. This is the most important deposit, not only on account of

its plaster-beds, but because it is only in this deposit that we have positive evidence

that salt has existed in a solid state, and, therefore, the only source whence the

saline springs of Syracuse could have been derived. The great mass of the

deposit consists of rather soft yellowish or drab and brownish colored shale

and slate, and of more compact masses which are hard, a brownish color

predominating. It is usually denominated a gypseous marl, being earthy and

indurated, slaty and compac'. Some of it when weathered, presents a peculiar

appearance, as of having been hacked by a cutting-instrument, with some
regularity. The gypsum does not appear in layers or beds, but it occurs in insulated

masses, and it assumes irregular not globular forms. The dark color of the g^-psum

is owing to carbonaceous matter. In many localities there are two ranges of

these masses or plaster-beds, generally separated by the vermicular rock and the

hopper-shaped cavities. There are two masses of the vermicular rock, the upper

one four feet thick, with large porous cavities, the lower one twenty feet thick,

with small pores. This vermicular limestone is a porous or cellular rock, resembling

lava. It is dark gray or blue in color, and perforated evcrj'where with curvelinear

holes, but otherwise very compact. The holes or cells vary from microscopic size

to half an inch in diameter, the cells being very irregular, and communicating

with each other, some being spherical, and the resemblance in structure to a

porous lava is complete. Forms which are due to common salt have been

discovered in this rock, showing the presence of crystals of this substance, which
were removed by solution.

The most interesting products of the group are the hopper-shaped cavities,

which must have been produced by common salt, as no other soluble mineral

presents similar ones. They show conclusively that salt existed in this ttiird

deposit.. When salt crystallizes, a cube first makes its appearance upon the surface

of the brine, then similar cubes form around its border, being attached to its upper

surface, near the edges, while it gradually sinks, and additional particles are.

added, forming another row of cubes upon the first range. This is many times

repeated, until the density of the mass formed becomes greater than the liquid,

when it falls to the bottom. When examined, being turned upside down, it

shows a pyramil of regular steps, terminated by a cube, and when its position is

reversed it presents a form like the hopper of a mill. Where two ranges of plaster

beds are seen the hoppers occur between them, and between the two massses of

vermicular rocks, and are from one inch to three inches and more in diameter.

These hopper cavities are formed in the gypseous marl, or in the more solid parts

of the vermicular rock. Testaceous animals cannot live in water saturated with

gypsum, hence no fossils are found in the deposit. No trace of rock-salt in New
York has met the eye of any one, but the existence of it is a matter of no
doubt.* The fact of the difllculty of obtaining water in the gypseous bills, in

either the second or third deposit, show there is little probability of finding salt

above the level of the waters on accoimt of its having long since been dissolved.

See Note 27, New York, as to the salt-wells at Syracuse.

*After the above was written, rock-salt was first found, in June 1878, in a boring south of
Bochester.
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The '-Old Road," or the division of theN.T. C. & H. R. R. R.,from Syracuse

to Rochester, via Auburn, runs on the gypseous portion of the formation, and the

plaster-beds can be inspected at Marcellus station, close to the railroad, but the

best gypsum quarries are on Cayuga Lake, just north of Union Springs, the masses

being from fifteen to twenty-flve feet thick. Sulphuric acid springs, and numerous

sulphur springs occur in the State of New York, in the Salina formation, ofteo

rising through the crevices of the overlying vVater-lime group.

4. The fourth or succeeding portion of the Salina formation, consists of those

rocks which show groups of needle-form cavities, placed side by side, caused by

the crystallization of sulphate of magnesia, and presenting a finely striated columnar

appearance. The rock is a dark gray or drab colored, impure limestone, with

cavities containing crystals and often embracing shaly beds. It appears to be a

magnesian limestone, its usr ,1 color is a brownish drab, also dove color, and it

breaks with an earthy fracture.

The Salina formation extends westward across Canada, and the salt-deposits

of Qoderich in Ontario are in it. Six large beds of rock salt have been found there

in boring, measuring in all 126 feet in thickness, at from 1,027 to 1,385 feet in depth

from the surface, the beds measuring from 6 feet to 35 feet each in thickness.

The salt-deposits and brine-springs of the world are by no means confined to

the Salina formation ; on the contrary, they are found in almost all the formations

from the oldest to the youngest, and always accompanied by gypsum and red and

vareigated marls.

6. The fifth division of the Salina or Onondaga Salt group is the Water-

lime, which has generally been considered as belonging to the Lower Helderberg,

but which properly is part of the Salina. All the hydraulic cement of the State

of New York, known as Rosendale Cement, and Syracuse or Manlius Water-lime,

is manufactured from a portion of the stone of this Water-lime formation. It is

an earthy, drab-eolored limestone and usually consists of two layers of drab

limestone, always separated by an intervening mass of blue ; it is easily recognized

by its gray or ash color when weathered. It has a thickness of not less than

80 feet, and often attains a thickness of 100 feet or more in New York. When
the Water-lime is burnt the stone does not slake, if of a good quality. It is

ground in a mill, and then it hardens or sets when mixed with water, and remains

so under water, its goodness depending on the hardness or cohesion when set.

Its peculiar quality is owing to the proportion of silica and alumina it contains.

The Water-lime continues across the State of New York, the drab layers which

constitute it being always found. The courses into which the kyers of Water-

lime are sometimes divided show a crenulated or notched surface, like the sutures

of a skull, the two surfaces interlocking each other. Professor Hall says the

Water-lime is a distinct member, which does not belong to the 7. Lower Helderberg

group of strata, but to that below it, the 6. Salina, of which it is the upper member.

It is not closely related to either, but more nearly to the Salina, and is much more
widely spread than the other members of the Salina. The cement quarries of the

Delaware River, between Pennsylvania and New Jersey are in this formation, but

cease after passing the Lehigh River westward. The beds near Copley are Trenton

or older. In Middle Pennsylvania, where the Salina group, destitute of gypsum
and salt, measures 440 feet, the cement beds above measure 680 feet, and the

Lewistown limestone (Lower Helderberg) 162 feet, as measured by Ashburner and

Billin, in 1876.
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7. Lower Helderberg.—In consequence of these rocks being so weU developed

on the Helderberg Mountains, near Albany, New York, they have received that

name. The Lower Helderberg series consists of five limestone sub^Hvisions, and

tb3 Upper Helderberg of four members. They are separated by an important

sandstone formation—the Oriskany. The Lower Helderberg, which is well

developed in the eastern part of New York, thins out in going west, and at

Syracuse disappears entirely. The sandstones also thin out and disappear, so that

at Syracuse the Upper Helderberg rests on the Water-lime, the upper member of

the Onondaga Salt group. The Lower Helderberg consists, in ascending order,

of the 1. Tentaculite limestone, the d. Pentamerus limestone, the 8. Delthyris shaly

limestone, the 4. Encrinal limestone, and 6. Upper Pentamerus limestone.

1. The Tentaculite limestone is the lowest member of the series. Portions

of it afford fine building stone, which can be procured in blocks of large size,

perfectly solid, and free from cracks or flaws. They vary from ash-gray to black,

and present almost every shade between these colors. The strata are intersected

by two main systems of joints nearly perpendicular to each other, hence the

rock can easily be quarried in large blocks. But much of it is thin-bedded,

often thinly laminated, dark blue ; its color, texture and composition contrast-

ing strongly with the Water-lime below.—H. The 3. Pentamerus limestone

ifl rarely pure, being more or less mixed with black shale, which gives a dark

color to the rock, it being usually a dark gray. It is crystalline in grain, and is

in layers, but the lines of division are not straight, and the surface is not even.

The whole mass has a rough appearance, and it does not make a good building

stone.—v. The 8. Delthyris shaly limestone, as its name implies, is a shaly mass,

and consists of alternate beds of shaly and compact limestone. It is an exceedingly

interesting rock from the great number of species, the abundance and perfection of

its fossils.—Hall, 144. The 4. Encrinal is a compact crinoidal limestone, and the

5. Upper Pentamerus is a bluish gray limestone. In Pexmsylvania, according to

Rogers, the Lower Helderberg is 50 to 100 feet thick, a diversified calcareous

formation, of some shade of blue, argillaceous and flaggy in its lower beds, and

ahaly towards the middle, with layers and nodules of chert.

8. Orlsicany Sandstone.—In New York the greatest thickness of this rock is

not more than thirty feet, and usually much less, but in Pennsylvania, Maryland
and Virginia it is, in places, as much as 700 feet ; even in New York it covers an

extensive surface, and is strongly marked in its fossils, which are generally of a

large size, and attract the attention of travelers. At the typical locality, Oriskany

Falls, the sandstone is twenty feet thick, and is of a light yellow color, friable, and

readily crumbling into pure sand ; no part of it being suflBciently solid for durable

work. One characteristic of this rock is the abundance of small cavities, which

have been formed by the destruction of fossils. These present themselves in all

cases where the rock is well developed. The porous nature of the mass has

admitted the percolation of water, which has dissolved the calcareous matter of

the shells, usually leaving casts of their internal stiucture. As a mass the

Oriskany sandstone is a coarse, rather loosely cemented, purely silicious sandstone,

of a yellowish white color. Sometimes it is shaded brown or some other dark color.

In Pennsylvania it forms rough ridges, with a poor sandy soil. It is used for glass-

making, and contains an iron-ore too silicious to be valuable. Some of our geologists

(Hall, Rogers, Dana, etc.) place the Oriskany at the top of the Silurian seriesi

and others (Newberry, Lesley, Hunt, etc.) at the bottom of the Devonian.
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9-12. DEVONIAN AGE.

9. LOWER DEVONIAN.

9 Upper Helderberg or Corniferous.—This \exj widely extended formation

sonsistu of four important members, tlie Cauda-galli, the Schoharie grit, the

)nondaga limestone, and the Comiferous limestone, the upper member. But
the recent text-books on geology^ the whole formation is called the Comif-

erouB, which was the name given by Eaton to the whole formation of limestone.

It forms the Helderberg range, a high ridge which extends through the State of

Jew York,forming a very rich and productive tract of country. This group of

strata, as above limited, and designated the Upper Helderberg by Professor James
[Hall, is, in his opinion, deserving of recognition as the base of the Devonian, the

iHamilton group being the middle, and the Portage, Chemung and Catskiil the

[Upper Devonian.

9 A, Cauda-gallit
—

^Thisis a fine-grained calcareous and argillaceous sandstone,

Insually drab and brownish, and blanching by long weathering. It readily strikes

{the eye by its contrast with its associated rocks, and by the singular marking of

[impressions strongly resembling the tail of the common barn-yard fowl, from

I
whence its Latin name of Cauda-galli or cock's-tail. Its fossils have been found

in NewYork and at Crab Orchard, in Kentucky. In New Jersey, northeast of the

I

Delaware Water Gap, this and the Schoharie are three hundred feet thick.

9 b. Schoharie Criti—This is very much like the preceding, but altogether

different in its fossils. It is a fine-grained, very calcareous grit, or an arenaceous

limestone, naturally brown, but weathering to a gray or drab colr)r, containing a

great number of fossils peculiar to this stratum, and is found in the mountain

one and one-half miles northwest and northeast of Schoharie, New York, and
extends by the Helderberg range to Emgston. The Schoharie Grit is a highly

fossiliferous formation, and has a wide geographical extension. Its great nmuber
of cephalopods gives it a marked character, but it contains other fossils identical

with the limestones abovf .—H.

The 9 G, Onondaga Limestone in New York rarely exceeds ten to fourteen feet

m thickness, but is very persistent, and is readily recognized by its light gray color,

I crystalline structure, toughness, and its numerous organic remains. This is one of

the most valuable building stones in the Helderberg division, and has been largely

quarried near Syracuse for the canal. It is an imperishable stone, having great

power to resist the action of air, water and frost. It is generally the rock over

which the water flows at the water-falls on the Helderberg range, as at Perryville

and Chittenango Falls, and is remarkably uniform in iU character. It is more

extensive than the Comiferous proper, and it is very rich in beautiful and char-

acteristic fossils. The limestones used for flagging in Syracuse are Onondaga

limestone, brought from the typical localities Onondaga Valley and Split-Rock

on Onondaga Hill. When wet they make a fine display of fossils of thia

formation. This stone is also used for building everywhere in Central New
York.
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9 d. Corniferout Limettonoi—For all practical purposes, this and the Onondaga
limestone may be regarded as one formation. It extends from the Hudson River

to the Niagara Riyer, which it crosses at Black Rock, producing there a rapid

current at the International, Bridge, at Buffalo, and forming a small island just

above the water. It extends far into Canada, is seen at Sandusky City, Ohio, and

there forms the bottom of Lake Erie. Its color varies from a light grayish-blue

to a black, and is sometimes even a light gray or drab. It contains numerous

nodules of flint or homstone, from which it derives its name. But few if any of

the layers afford a pure limestone. Its color varies from black to gray, brownish

and light blue. It is usually in regular courses from six to eighteen inches thick,

separated by layers of homstone, and sometimes embracing flattened nodules of

the same. This rock is crossed by vertical joints in two directions, giving ri-'e to

numerous copious springs of water. An upper division, called the Seneca limestone,

is now included in the Comiferous. In New Jersey and Pennsylvania it is a blue

and sometimes sparry limestone, including bands and nodules of chert. In Canada
and the Western States it is a straw-colored and light gray rock. In its general

eastern exposures it is generally bluish. Above the Coridferous are no general

limestone masses in the Eastern States, but partial deposits only, the most ex-

tensive of which is the Tully limestone, found only in Central New York. There is

an astonishing change frum the top of the Comiferous limestone to the black

sliales of Marcellus. Two formations more unlike cannot anywhere be found.

Both the Comiferous and Onondaga are included in the Upper Helderberg lime-

stone of Pennsylvania, and on the Juniata they measure together only sixty feftt.

Immediately upon the upper surface of the Comiferous litieptone, lies the valuable

and extensive Mabcblltts ibox orb. This consists of carbonate of iron, which
occurs in a bed of pyritous clay, and near the outcrop is changed into limonite.

10. MIDDLE DEVONIAN.
10 a. Maroellut Shales are of a black color, usually dark brown when

altered. They greatly resemble the Utica slate in mineral character, and could

readily be mistaken for it. They extend in New York from the Hudson River to

Lake Erie. The lower part contains some impure black limestone, not in layers

or beds, but in interrupted flattened masses. The upper shales are not bo highly

colored as the lower ones, and are disposed to separate, when long exposed, into

small, thin-edged fragments, the result of a peculiar accretionary structure. The
fragments often exhibit stains, in spots, from iron rust, and also minute crystals

of gypsum, the effect of the action of decomposed pyrites and limestone particles.

Some portions of the lower shales are black and friable from small carbonaceous

fucoids. Along the whole line of its outcrop it has been dug into in vain attempts

to find coal.—Tan U. 147. It has two joint planes, nearly at right angles to each

other, causing projecting corners of rock, with smooth nearly vertical surfaces.

These are sometimes seen in the upper members also of the Hamilton group, and

the septaria or flattened balls of black limestone also occur in the Genesee shales.

The lower part is very black, slaty and bituminous, and contains iron pyrites

in great profusion. In general character the lower part resembles the Utica slate

and is not distinguishable from the 10 c. Genesee slate, in its general aspect. When
long exposed, the lower part weathers to a brownish or iron-rust color, partly

from the presence and decomposition of iron pyrites and partly from bituminous

noatter. In sone situations it retains its purely black color, and scarcely separates
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into thin laminae after long exposure. In many places this rock contains so much
bitumen as to give out flame when thrown upon a fire of hot coals. In Western

New York it is fifty feet thick, and farther east much thicker.—H.

This important formation carries its broad black outcrops across many of the

Middle and Southern States, with comparatively little change, but in the South the

black shale is supposed to be Genesee. In the Juniata region of Pennsylvania

the Marcellus has been found to measure 875 feet thick, and is there divisible

into an upper, middle and lower member, the last consisting of black and brown
shales, the Surface being stained with iron rust, &c., coated with bitummous
matter. In Perry County, Pennsylvania, small coal beds occur in this formation,

constituting the oldest known coal-measures, and significantly marking the great

change in the general condition of things which either followed or was introduced

by the deposit of the Orinkany sandstone.—Lesley.

In speculating upon the origin of petroleum, some geologists have sought it

in a process of distillation from the black Marcellus and Oenesee shales upward,

and of condensation in the oil-bearing gravels and fissures of the overlying

formations. Chemists, like T. Sterry Hunt, oppose this view on chemical grounds,

others oppose it from other considerations of apparently equal weight. It is a

curious fact, however, that at this horizon, and in the Upper Helderberg or

Comlferous, occur the petroleum deposits of Upper Canada, while the Pennsyl-

vania oil-deposits lie at successively higher and higher stages in the series.

10 b. Hamilton.—This group takes its name from the town of Hamilton, in

Madison County, New York, which contains no other rock, and where tiie best

opportunity exists of examining the members of which it is composed, and where

its fossils are in great abundance. It includes all the masses between the upper

shales of Marcellus, and the Tully limestone, and is from 300 to 700 feet in

thickness in New York. It is important from its fine agricultural qualities, its

thickness and extent, commencing at the Hudson and extending to Lake Erie.

It consists of slate, shale and sandstone, with endless mixtures of thebe materials,

or, in other words, sandy shale and shaly sandstones, and is not very easily

described. There are three distinct mineral masses as to kinds, but not as to

arrangement. The first, in the order of the tenuity of particles, is rather a fine

grained shale, often fissile or slaty, its color some shade of blue, usually dark or

blackish. The second is a coarse shale, often mixed with carbonate of lime, its

color blue or dark gray when fresh, but becoming of an olive or brown color by

long exposure to the weather, the color being due to manganese. It has no tendency

whatever to separate into regular layers, but when a mass has been long exposed it

shows numerous curved divisions, the curves very short and irregular, giving it a

very peculiar appearance, which is unmistakable. The third kind, which is not so

common as the two first, is a well characterized sandstone, and is generally in tht^

upper part of the group, but more or less mixed with either of the two others. It

is often in layers, though rarely straight, and usually short, interrupted, sometimes

mixed with carbonate of lime. The colors of this kind are of more various

•hades, olive, greenish and yellowish. One thin layer produces excellent flagstones,

but thj group generally is deficient in building materials, the shale of the first kind

readily crumbling by exposure to the air ; the two latter kinds alone furnishing

building stone. The best is where limestone formi the cement, and sand iB in the



aai

'-,%'

Si TB^. geologist's TRAVELING HAND-BOOK.

greatest abundance. So rare is the occurrence of regular layers in the group,

that their absence is a good negative character, and its brownish or yellowish

color, externally, or where weathered, a good positire one of the group generally.

This applies to the central, but not to the eastern part of the State of New York.

It abounds in fossils, and is admirably characterized by them, numerous species and
even genera commencing with the group, and ending with it.— Van U. 160.

In the western part of the State of New York, instead of sandy shale and
shalj sandstone, and even tolerably pure sandstone, as in the east, the sand has

diminished and the clay increased. The group, as a whole, presents an immense
development of dull olive, bluish-gray calcareous shales, which, on weathering,

assume a light gray or ashen tint, some thin portions becoming brownish on
exposure. The formation thins out very much iu going westward, and at Lake
Erie has only half the thickness found at Seneca Lake, and is so different that

doubt of the identity of the two might arise, if one judged by the appearance only.
' The Hamilton is the New York lake formation, the following lakes being excavated

in it: Otsego, Cazenovia, Skaneatcles, Otisco, Owasco, Cayuga, Seneca, Canandaigua,

and the north end of Hemlock Lake. The east end of Lake Erie is also cut out of

the Hamilton. The upper part of the Hamilton was callea the Moscow shale,

from a place between Mt. Morris and Rochester, on the Oenesce River.

In Pennsylvania the Hamilton shale has been measured on the Juniata, 035

feet thick. It has many hundreds of miles of outcrop, in repeated zig-zags, form-

ing, in combination with the Genesee and Portage above it, ranges of smooth,

cultivated hii?s, of an entirely characteristic shape, in long lines of rufSed slopes,

regularly indented with short and smooth ravines. This striking topographical

feature, maintains itself throughout the mountain-region into Virginia, and still

farther south. The abundance of shells, without limestone beds, in Pennsylva' ia,

furnishes a partial clue to the deposit of the (next succeeding) Tully limestone in

New York.

10 b, Tully Limestone.—This is the dividing line, easy to find, between the

Hamilton and Genesee, being the upper part of the former, and it is important in

New York as the most southern mass of limestone in the State. It is only local,

and is an impure limestone, fine-grained, usually a dark or blackish blue, often

brownish. The usual thickness of the rock is about fourteen feet, and its greatest

thickness twenty feet. It makes a good but not a white lime. It receives its name
from the township of Tully, in Onondaga County, New York. This limestone

often shows an accretionary structure, and a roughed, notched appearance, where

its layers separate as in some of the layers of the water-lime. One of the lower

layers is thick, the bottom one being frequently five feet in thickness, and it is

owing to this circumstance, and to the softness of the shale beneath, that when-

ever a waterfall exists, the shale has been washed out to some depth, leaving a

chamber or cavern, of which the limestone forms the roof or ceiling.—V. 109.

It is a marked geological horizon in Central New York, being the termination

of the Hamilton, and is succeeded by shales of a widely different character.

It is often thick-beddc ^ but it is often divided by numerous irregular seams into

small fragments. Its color, on first exposure, is blue or nearly black, but weathers

to an ashen hue. It is best seen on the Cayuga Southern R. R., where it stands out

in the face of the cliffs as a prominent band. It is absent west of Canandaigua

Lake and in the eastern part of the state.—H. 212.

mi
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10 Oi Qeneteei (Black Ulate of the west and south).— This is a great

development of argillaceous fissile black slate. Where its edges only are exi^osed,

it withstands the weather for a great length of time, and often presents mural

banks in the ravines, river-courses, and upon the shores of lakes. When the

surface of the strata is exposed it rapidly ez'oliates hi thin even laminae. On
disintegration it is often stained with iron, owuig to decomposition of pyrites, but

in many instances, and the greater number of localities, it retains a deep black

color. In this it is distinguished from some beds of black elate in higher

situations, which always become stained with hydrate of iron on their edges,

and upon the surface of the lamhiee. In color and general character it greatly

resembles the MarcelluB shale, and, aside from position, it would be difficult to

distinguish the two, in the absence of fossils. It forms no conspicuous feature in

the scenery or topography of the general surface. In ravines, and river and lake

banks, it is usually seen in connection with the rocks below or above. Its greatest

development, and a point where it appears more prominently alone, and the typical

locality from which it was named, is at the opening of the gorge of the Genesee,

at Mount Morris, where it is seen in the perpendicular cliffs for more than a mile

in length. See note No. 112, New York. Another great exposure of the

(Genesee slate is along the Cayuga Southern Kailway south ot Ludlowville, where
it shows from eighty to one hundred feet thick, with the Tuliy limestone

below and the Portage shales above it. See note 83, New York. The mass

decomposes much less rapidly than the soft calcareous Hamilton or Moscow
shales below it, and the thin slaty lamince resist atmospheric action a long time.

In lithological character it is entirely uniform, having, from Cayuga Lake to Luke
Erie, the^ same deep black color and laminated slaty structure, nor is there any

change in its organic rema'ins. Its fossils in Indiana are precisely identical with

those of New York.—Hall 218.

There are few formations in Central New York of which the limits are so well

defined as this, lying between the TuUy limestone below, and the sandstone flags

of the base of the Portage group, above. It may also readily be found by the

black color and slaty fracture. This shale has been regarded as the main original

source of the petroleum in the oil region of Ohio and Western Pennsylvanin, but

there is reason to believe that part, at least, of the supply of these regions has

come from the Corniferous limestone below it, as maintained by Dr. Hunt.

All through the western and southwestern states there is always found a

Black Shalb, which is often the only representative of the Devonian rocks.

This is generally considered to be 10 c. Genesee. It is very remarkable that a

formation of its composition, of so inconsiderable a thickness, and otherwise so

unimportant, should be so widely extended, and retain throughout its character

unchanged as a black shale. The researches of Dr. Newbery in Ohio tend to show
its fossils to be of the Portage type. It is there 350 feet thick, and he pronounces
it to be the equivalent of the Genesee and lower Portage. All the divisions of the

Hamilton group, Marcellus, Hamilton and Gknesee, are converted, by exposure,

into a deep soil of an excellent quality for agricultural purposes, sometimes quite

hilly, but forming smooth land free from stones. Some of the finest wheat-growing
and hop-raising land in New York is on the Hamilton, and its rich shales have
been carried south by drift and diluvial agencies, and spread over the Genesee,

Portage and Chemung, greatly to their improvement.
3
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» 11-12. UPPER DEVONIAN. v

11 a. Portage.—This group represents an exteDsiye development of shales

and flagstones, and finally some thick-bedded sandstone towards Us upper part.

It is extremely variable in character at different and distant points. In New York

the Portage rises sometimes in a gentle slope, and at other times abruptly from

the softer shales below. Between the deep north and south valleys, in which the

railroads run, the enduring sandstones of the upper part extend far northward^

presenting, on the north side, a, gentle slope, while on the east and west sides ot

the same hills, the slope is abrupt, the valleys being bounded by steep hills. The

change in the external appearance of the country indicatee the commencement of

these Portage rocks, although they are not teen. Throughout the Hamilton shales,

the valleys present gently sloping sides, and the country rarely rises far above the

valley bottom. But on approaching the northern margin of the Portage group, the

railway traveler sees a gradually increasing elevation of the hills on either side, and

an abruptness in their slope, and in a short time finds himself in a deep valley

bounded on either side by hills rising 400 or 600 feet, and in some instances, even

800 feet above the bed of the stream. These elevations often extend several miles

unbroken, except by the deep ravines which indent thehr sides. The higher sand-

stones of the group, and in many instances the intermediate ones, produce falls in

the streams which pass over them, and some of the most beautiful cascades in the

State of New York, and many of the highest perpendicular falls of water, are pro-

duced by the rocks of this group, and in none others do we meet with more grand

and striking scenery.—J. Hall's Report. '

The pedestrian often finds his course impeded by a gorge of several hund.itd

feet in depth, such as Watkins Olen and Havana Olen. The Portage upper, middle

and lower falls are 66, 110 and 96 feet, and between the middle and lower the

rocks rise in perpendicular cliffs 861 feet in height. See note No. 110, New York,

as to Portage on Erie Railroad. Taghanic, Hector, and Lodi falls are also in the

Portage. These points afford some of the grandest views of scenery, and

admirable facilities for geological investigations. The lower division of the

Portage is the 1. Ohaeagua shales, a green shale, with thin flagstones, and sandy

shale. 2. The middle portion is the Gardeau shale and flagstones, a great

development of green ant. black slaty and sandy shales, with thin layers of

sandstone, from which aie quarried beautiful and durable flagstones. The
rocks of this part of the group form high, almost perpendicular, banks on the

(Genesee. In a westerly direction the sandstones disappear, and the shales increase.

8. The upper part of the Portage consists of the Portage sandstones, thick

bedded sandstones, with little shale, while below, the sandy layers become thinner,

and shale beds more frequent ; still it must be acknowledged that there is no abrupt

change from the beginning of the Portage to the top of the Chemung. In the

Portage, the sandstones and shales are less separated than above, and the sandy

strata are finer grained, and contain more lime than in the Chemung. Towards the

Bonthem extremity of Cayuga and Seneca Lakes, the Portage rocks form cliffs of

considerable height, which present alternating hard and soft layers, and the

numerous vertical joints present the appearance of solid walls of masonry, in

distinct and regular courses. The vertical joints are well seen in Havana Glen.

Isolated masses, like huge columns, are often seen, standing out in bold relief

from the line of the cliff, being the remains of previously exposed surfaces, which
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had crumbled away. On the Genesoe River the group is not lefls than 1000 feet

thick. The Portage yields less lime to the soil than the Hamilton, but for

pasturage it is superior to it.—H. 224. The great dairy-country of Cortland, and

other counties in Central Now York, is on the Portage formation. The water of

the Portage group is remarkably pure and soft. The Portage rocks have not been

recognized in the eastern part of New York. In Ohio the Portage forms the upper

part of the Huron shale, and the lower part of the Erie shale, of Dr. Newberry.

In Middle Pennsylvania, according to Lesley, the Portage flags are 1,400 feet

thick, and the Chemung shhles over them, 1,860 feet thick. It is very hard to draw

a line of demarcation between them, but, as a whole, the Chemung strata are

more silicious and the Portage more argillaceous. The Portage sandstones are

flaggy, and, at times, very shaly, and their alternations with shale frequent, the

individual beds being thin, and the shales predominant. The Chemung sandstones

are more massive, ferruginous and micaceous, with fewer alternations of shale.

Brachiopods and other shells are abundant in the upper Chemung shales, while the

Portage rocks are almost destitute of animal forms except crinoids and fucoids.

Fucoidal impressions are also very abundant in the upper Chemung, and to the

decomposition of this abundant marine vegetation, Lesquereux and others ascribe

the origin of the petroleum, at its various local horizonsi from the Portage up to

the Mahoning sandstone in the Coal Measures.

11 b. Chemung.—These rocks con everywhere be described as a series of

thin-bedded sandstones and flagstones, with intervening shales, and mixtures in

various proportions of these, and very rarely beds of impure limestone, resulting

from the aggregation of organic remains. The whole series weathers to a brownish

olive, and even the deeper green of the shales assumes that hue. The shales vary

in color from a deep black to olive and green, with every grade and mixture of

these. The sandstones are often brownish-gray or olive, and sometimes light gray.

More generally, however, there is a tinge of green or olive pervading these strata.

Towards the upper part of the group, in some localities, there is a tendency to

conglomerate, and in a few places the mass becomes a well defined pudding-stone,

with sometimes 150 to 200 feet of Chemung shales and sandstones above it.

Towards the upper part of the group the shales are reddish, coarse and fissile,

with much mica in small glimmering scales.—Hall 251. From their red color

these have sometimes been mistaken for the Catskill formation.

In a few localities in Pennsylvania it contains a very excellent variety of iron

ore. As a general tiling, however, this formation, and all others above it, up to

near the coal conglomerate, are singularly deficient in iron ore. There is little of

geological interest throughout the whole extent of the Chemung group. The N.

Y. L. E. & W., or Erie Railway, runs for 800 miles west of Susquehanna on this

formation, and on nearly the same portion of it. In the northwestern portion of

Pennsylvania the celebrated oil rboion is in the Chemung, the oil being found

stored-up in certain coarse porous sandstones, but these are merely the repository

of the oil originating in lower strata. It is a very extensive formation in Southern

I

New York, all the southern tier of counties, west of Great Bend, behig covered

by it, and it forms an excellent grazing and agricultural country, not quite equal

to the Portage, but much superior to the Catskill. In Northern Pennsylvania this

formation, as in Southern New York, consists of a vast succession of thin layers

of shale, of every hue, from a deep olive and dark green to a light slaty gray,

I alternating with thin beds of brownish gray sandstones.
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In FenQsylyania, ninety feet of strata have been carefully studied and measured

on Sideling Hill, consisting of alternate beds of red and olive shales and sandstones

with Chemung fossils, ripple-marks and fucoids, and a bed of iron ore long known
by the name of the Land's Creek ore, which outcrops everywhere along the face

of the Allegheny Mountain. In the gaps at BlairsvUle and ConnellsyiUe, in

Southwestern Pennsylvania, Prof. Stevenson finds Chemung fossils in what have

always been called the Catskill rocks, on account of their being of a red color,

and other geologists have made the same observation in Northern Pennsylvania.

In Southern New York, adjacent to Pennsylvania, Professor Hall reports 150 feet

of red rocks, and then thin gray rocks above with Chemung fossils.

TL e Erie shale of Ohio is the equivalent of the 11 b. Chemung, and the upper

part of the 11 a. Portage. At Cleveland, it consists of green, gray and blue shales*

soft and fine, with sheets of micaceous, silvery sandstone, from half an inch to two
inches in thickness, and flattened masses of argillaceous iron ore.—Newberry.

The formation also occurs in Kentucky, and Chemung fossils have been found in

Utah and Nevada by Clarence King and Arnold Hague.

12i CattkilL—There is no observable line of demarcation between the

Chemung and Catskill. The first sign of change is a more solid or hard rock

appearing, often accompanied by red sandstone or red shale. The group consistA

of light colored gray sandstone, usually hard ; of fine-grained red sandstone, red

shale or slate ; of dark colored slate and shale, of grindstone-grit, and a peculiarly

accretionary and fragmentary mass, appearing like fragments of hard slate

cemented by limestone, similar to what is well known in England as comstone.

The hard gray sandfitone often presents a highly characteristic structure, the

layers, one or more inches thick, being disposed in oblique divisions, the divisions

usually overlapping each other. This peculiar angular arrangement presents

altogether a singular conformation, and forms a highly picturesque rock.—Y.

You can see this at Balston, Penn8ylva;i.d.

The prevailing color of the sandstone is brick-red, though often it is lighter,

and sometimes of a deeper color, from a larger proportion of iron, while the

coarser parts are often gray, and the shales are green. Beds of green shaly

sandstone are interstratifled with the red friable sandstone, and these are succeeded

by a compact kind of conglomerate rock. The formation expands, and augments

in thickness, in passing eastward, till it finally rises in the high and prominent

peaks of the Catskill Mountain, nearly 4,000 feet above the sea, from which the

formation derives its name. See note No. 0, of New York.

The formation extends from this locality southwestward into Pennsylvania,

where its outcrop, 8,000 feet thick, in combination with that of the Pocono

sandstone above it, 2,000 feet thick, forms a terraced mountain, which surrounds

each of the Anthracite coal fields ; the red rocks of the Catskill making the terrace,

and the white rocks of the Pocono forming the crest. Piled upon one another in

Inclined strata, they constitute the bulk of the Catskill Mountains in New
York, of the Pocono plateau in Pennsylvania, and the Allegheny, Savage and

Cumberland Mountains, far into Virginia and Tennessee.

>n all the railroads approaching the anthracite coal regions of Pennsylvania

one passes over these Catskill rocks, often for many miles. They contain no coal,

but fossil ferns are abundant in some localities. This la the last and upper forma-

tion of the Devonian period, and is the foundation on which rests the carboniferous

i « '• •;'.•
,
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syBtem. On the Delaware divisioii of the N. Y. L. E. «fc W., or Erie Railway, is

an opportunity of seeing the red rocks of the Catskill formation for a number of

miles, and also on the N.T. & O. Midland Railroad north of the Bloomingburgh

tunnel.

In Pennsylvania it is composed of a vast succession of thin-bedded red and
gray sandstones, with thin seams of red, green and mottled shales, also coarse and

fine sandstones of various hues of red, brown, gray and greenish ; together with red

and greenish coarse silicious conglomerate of white quartz pebbles, the whole being

thick bedded, and with an oblique laminated structure. It has not much of

interest, either to the scientific or practical inquirer. Its most interesting fossils

are fish-remains, which, in the Catskills, extend through 100 feet in thickness of

strata. It is the Old Bed sandstone of England, lying under the coal. The
English yew Bed sandstone is over the coal, being tLd Permian, Jurassic and

Triassic formations, but these are not found directly over the coal in America.

The Catskill formation is a poor one for agricultural purposes. The fields are

stony, with many projecting ledges of red rocks. Its sandstones are too hard, and

too destitute of lime to produce a fertile soil, and the country covered by it is either

a wilderness, or very thinly populated.

13-15 CARBONIFEROUS AGE.

13 a. Lower Sub-Carboniferous.—To a superficial observer, the remarkaBle

substitution of great sandstone and conglomerate deposits, under the coal-measures

in the east, for generally limestone deposits, under the coal-measures of the west,

must seem inexplicable. But the simple explanation is, that all the sub-carbon-

iferous sand-beds of Pennsylvania, formed near the old continent, thin away, and

gradually disappear, before they reach the Mississippi ; while the five great sub-

carboniferous limestones of Illinois, Iowa, and Missouri, formed in a deep quiet

sea, on the contrary, thin away, in going eastward, to 40 feet in Westmoreland

County, and 25 feet in Somerset County, Pennsylvania ; and totally disappear

before reaching the Schuylkill and Lehigh Rivers. But the same limestone

deposits thicken southwaid to 600 and 1,000 feet in Virginia, and even more in

Tennessee.

In the Pennsylvania Anthracite courtly, the next formation above the Catskill

I

is a gray sandstone, called by Prof. H. D. Rodgers the Vespertine. In the second

I

geological sarvey. Prof. L.^sley calls it the Pocono, from the name of the mountain
bounding Wyoming Valley, on the south side. The miners call it the second

conglomerate. It contains carboniferous fossils, but no coal of value. Invariably

the Vespertine is the outside mountain suiTounding the coal-basins, the inside

one being the 14 a. Pottsville conglomerate, or Millstone grit, and they are

Iseparated by 13 b. Mauch Chunk red shale, of Lesley, or Umbral, of Rogers, a
Isoft rock, which forms a valley ; and all four, 12. Catskill or Ponent, 13 a.

IVespertine or Pooono, 18 b. Umbral or Mauch Chunk, and 14 a. Serai or Pottsville

Iconglomerate, are worthless for fajtning purposes.
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In Pezmsylvania, the Vespertine is a white, gray and yellowish sandstone,

alternating with coarse silicious conglomerates, and dark-blue, olive and black

slates, and occasionally thin beds of coal. In Michigan, it is the Marshall group,

which is mostly a somewhat friable rock, with a reddish, buflSsh, or olive color,

though in some regions becoming gray or bluish-gray. It forms the receptacle

into which the brine descends, and accumulates from the next over-lying Michigan

salt group, which is 18 b., and also sub-carboniferous. The Waverly group of

Ohio is proved, by its fossils, to be of this same age. Its sub-divisions are given

at the head of the chapter on Ohio. It produces the Berea grindstones and

Waverly sandstone, the finest building-stone in Ohio, if not in the United States.

In Tennessee there is a great development of the lower sub-carboniferous group,

the 13 a. Barren group, rjid 18 b. Coral, or St. Louis limestone, formerly called by

Prof. Safford the Silicious. Its upper part is tlie equivalent of the St. Louis lime-

stone of Missouri; the lower is a series of silico-calcareous rocks, characterized by
heavy layers of chert, one inch to two feet thick.

In lilinois the series of sub-carboniferous strata consists of the 1. Einderhook

group, 3. Burlington group, 3. Keokuk group, 4. St. Louis groi^p, the base of

which was formerly called the Warsaw limestone, and the 6 Chef ?^up; all of

these are limestcaes and shale, with some sandstons in the first and last named.

These embrace both the lower and upper sub-carboniferous, and are 1,200 to 1,500

feet thick in the south-western part of Illinois, but thin-out in going north, and
entirely disappear before reaching Rock Island, r^here the coal-measures rest on
the Devonian limestone. In Iowa the four lower members occur, but the Chester,

the thickest member, is wanting, and it is almost entirely wanting in Missouri.

In Pennsylvania a small coal-bed. has been opened on the Susquehanna River,

in the Pocono sandstone ; and in Huntingdon County more than a dozen small

layers of coal may be traced, running through the formation. In Montgomery
County, Virginia, two similar coal-beds attain a local importance, being on Tom's
Creek, respectively 4 and 8 feet thick. These represent the lower coal of East

Kentucky, Tennessee, and Alabama.

In Ohio the Subcarboniferous limestone extends through some of the south-

eastern counties. It is quite thin, and represents only the upper or Chester ^
."ir ber

of the group. Two workable seams of coal—the Jackson and Wallstor, o^^^—
are found below it.—Newberry.

13 bi Upper Sub-Carboniferous.—In Pennsylvania this is the Umbral red

shale of Rogers, and the Mauch Chunk of Lesley, sometimes 8,000 feet thick, and

here consists almost entirely of very soft red shales and argillaceous red sand-

stone, without fossils. It gradually becomes in Virginia a triple maas of buff, green

and red shales below, a thick body of light-blue limestone, full of fossils, in the

middle, and the upper part blue, olive and red calcareous shales, with massive

strata of gray and brownish sandstone. It contains beds of iron ore. which are

sometimes very valuable. In the Western States the limestone is the principal

rock. It is the limestone of Greenbriar Valley in West Virginia. In Northern

Pennsylvania, gray and greenish shales, and gray argillaceous sandstones, are

introduced among the red shales, and farther west it consists of two or more strata

of soft red shales, separated by a thick body of gray, flaggy sandstone. It is

generally well marked in Pennsylvania as the softest of rocks, or simply dry re<}

mud, and is to be noticed by those in search of coal, none of which is evef

found in or below it. In Tennessee this formation is the mountain limestone,



DESCBIFTIONS OF THE FOBMATIOVS. 89

hale, the latter

See the above

beneath the coal-measures. It is a heavy body of limestones an

almost one-fourth of the mass ; and there is also a sandstone,

description of 13 a. in Illinois.

In Middle Pennsylvania, around the Broad Top coal-basin, Prof. J. P. Lesley

says there appears, for the first time in this formation, going west, distinct traces

of the great mountain limestone formation, which underlies all the southern and

western coal-fields, and becomes one of the principal features of the geology of

the Rocky Mountains, as it is also of the geology of Europe. The red shale

formation is here seen, divided in two^OlO feet of it above, and 141 feet of it

below ; a middle group of red and gray, mottled calcareous shales, and thin lime-

stone layers, full of fossil shells—in all 49 feet thick—separating the upper and
lower members of nearly pure red shale.

The narrow red shale valleys, which surround this Broad Top coal-basin, the

Cumberland basin in Maryland, and the three principal groups of anthracite basins

in Eastern Pennsylvania, are due to the thickness and softness of this important

formation. But while it is 8,000 feet thick at Pottsville, it is but 300 feet thick

along the Allegheny Mountain, and less than 100 feet thick around the coal-basins

of Tioga and Bradford counties ; and, therefore, instead of making valleys, only

marks the top of the mountaui steep slopes with a narrow terrace, over which
dominates the vortical cliffs of the outcrop of the coal conglomerate.

14 a. Millstone Qrit.—This is a mass of white or yellow sandstone, containing

vast numbers of quartz pebbles, and forming a pudding-stone, or conglomerate.

It is called the Millstone Grit, from being used for the manufacture of millstones.

In Pennsylvania and Virginia the formation is 1,000 feet thick, but becomes

reduced to from 10 to 175 feet in Ohio. In Kentucky it is from 60 to 600, and in

Indiana from 60 to 100 feet. It is a very peculiar rock, and very wide spread,

extending out beyond the coal measures proper, of which it is the base and support.

There is not in the entire geological series, says Dr. Newberry, another stratum of

rock so widely distributed, and presenting as strongly marked litholo^cal characters,

as this. The pebbles are generally of quartz, and well rounded. The sand, which

forms the paste, and holds together the pebbles of the conglomerate, is generally

coarse, and consists of rounded grains of quartz, which differ from the pebbles

only in size. In the anthracite region of Pennsylvania, conglomerate rocks some-

times occur between coal-beds, but in the other coal regions they are below all the

workable coal-beds. Any cases of thin beds of good coal being found in or below

the conglomerate, are exceptional and rare. It does not always maintain its

character as a conglomerate, being sometimes an ordinary sandstone. The great

lead mines of Joplin and Granby. in Missouri, are in a ferruginous sandstone, the

equivalent of the Millstone Grit, or the Chester group, and the Hot Springs of

Arkansas are in the MUlstone Grit, greatly metamorphosed.

14 bi and c. Lower and Upper Coal Measures.—The series of rock-strata,

among which the carboniferous coal-beds are found, are called the Coal Measures,

which produce all the best coal of America. They consist of repeated altemationg

of exceedingly diversified rocks, of every degree of coarseness, from the smoothest

fire-clay to exceedingly rough, silicious conglomerates, including within those

extremes a wide variety of coal-shales, or mud-rocks, of almost every color and

texture—marls, argillaceous sandstones and quartzose grits, also thin bands of

limestones, both pure and magnesian, and numerous seams of carbonate of iron.
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The numerous coal-beds themselves, which occur among this series of strata, the

most interesting and important of them all, are also found in America in all

their known varieties, from the most compact anthrrdte to the most flusible and

bituminoas kinds of coal. There is no invariable order for the strata of coal

measures, but usually the bed of coal has a fire-clay bed below it, and shale

immediately over it. Extending our view over a considerable district, we find

these rocks are coarser and more massive towards the east or southeast ; that

they become more fino-grained, and less sandy and earthy, and the limestones

increase in size and number as we proceed westward or northwestward ; that

many of the strata become reduced in thickness, and some of them entirely dis-

appear. In Pennsylvania and Ohio the middle portion of the coal measures con-

tains no coal seams, and hence is called the Barren Measures, thus dividing the

formation into Upper and Lower Productive Coal Measures. The Lower Coal

Measures sometimes contain valuable beds of iron ore. Salt is produced trom

the Lower Coal Measures in Western Pennsylvania, Virginia, Ohio, Indiana,

Illinois and Kentucky.*

I9i Permiani—In the annexed Guide a large number of stations in Kansas

are given as being on the Permo-Carboniferous (Permian) series, and it was for a

long time supposed that these rocks occur only in Kansas. Prof. C- A. White has

recently assigned a large area in Texas to the Permian, and Prof. I. C White is

inclined to refer the Permo-Carboniferous beds of Southwestern Pennsylvania

and West Virginia, the No. XVI. of Rodgers, to the same age, since they are the

exact counter-part of the Texas rocks in their stratigraphical relations, lithology

and palseontologica! affinities. The Permian rocks in Europe are limetrtones,

sandstones, red, greenish, and gray marlites or shales, gypsum beds and con-

glomerates, among which the limestones, in some regions, predominate. In

Kansas they consist, according to Prof. Mudge, of calcareous and arenacous

shales and beds of limestone. The latter are quite impure, but sometimes mas-

sive magnesian limestone, of a drab and buff color, is found, which furnishes an
excellent building material. Prof. Swallow describes them as a series of lime-

stones, marls, shales, sandstones, conglomerates and gypsums- The State capitol

of Kansas, at Topeka, is built of Junction City limestone of the Permian forma-

tion. It is also used at Manhattan, and the buildings at Fort Riley are also con-

spicuous specimens of Permian limestone. The rocks here called Permian, are

conformable to the coal measures, and contain many coal-measure fossils, with

some not found below. Some geologists think there is no good reason for sep-

arating the Permian rocks from the Carboniferous system, of which they form
the uppermost member (and in the Tables of Formations both Permian and
Permo-Carboniferous are used.) Strata of the same age occur in Indiana, Texas

and Mexico, where they contain many new and interesting reptilian remains.

In most parts of the United States where the coal measures are not overlaid by
the Permian beds, the latter have very probably been eroded. The Permian
forms part of the New Red Sandstone of England, lying over the coal. The
name is derived from Permia, a province in Russia.

* Having been for twenty-one years actively engaged in mining, transporting and Helling coal,
the author'8 business led him to the study of geology, particularly in its economic bearings, and he
has given to the world all he knows about cpai in another work entitled, "Thb Coal Rmioms or
Amcuca. : TBUB ToPoosAPHY, Gkolooy and Dbvilopiumt," by Jam«e M«cfttrlane, Ph. O.

U
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16. Trtassic.—As the railroads from Philadelphia to New York, the greatest

lines of travel in this country, run on this formation, it is the most conspicuous

and well known in the State of New Jersey, and one in which geologists are now
taking great interest. Every observing person must have noticed it, and its aspect

and composition are so uniform and well marked, that a description of it here will

answer for the whole belt through the States of Pennsylvania, Maryland, Virginia,

and North Carolina, from the Hudson River to Deep River, in the latter State, and
in the Connecticut Valiey.

The Triassic consists of dark reddish-brown sandstone, soft, crurably brown
shales, and the upper beds are coarse conglomerates. The almost invariable

dip is towards the north-west, at angles ranging from 16' to 35*. Prof. H. D.

Rogers thought this uniform dip was not caused by any uplifting agency, but that

the rocks were originally laid down in this manner. His theory is that the

formation owes its origin to an extensive ancient river, having its source at the

eastern base of the Blue Ridge, in North Carolina. Following the remnants of

the Triassic formation thence north-east, it gradually, from small beginnings,

becomes larger, and has throughout a descending course. At the James River, it

is four, at the Potomac six, at the Sus(^iiehanna twelve, and at the Delaware,

thirty miles wide—^the estuary being in the region of the Raritan and the Hudson.

In New Jersey, therefore, this river w.i at its maximum.

The uniform dip was supposed by Prof. H. D. Rogers to be the result of the

oblique or slanting mode in which the sediment has been laid down by a rapid and

steady current washing the material from the south-east side or shore of the river.

If it were due to an upheaval, this formation, measured in the usual way, would

show an unheard-of thickness. In fact, it is very thin, as is shown in the exposures

of limestone in the interior of the belt. All the appearances of the formation

indicate, and there is much to suRtain his opinion, that it never was tilted.

But more recent study of this interesting formation, has proven two facts : (1)

that it was originally extensive, far beyond its present limits ; and, (2) that, in at

least its middle beds, the original deposits were horizontal, and have been since

upturned. The two great belts of Triassic, which cross from Virginia into North

Carolina, and one of them into South Carolina, not only have their rocks dipping

in opposite directions, showing a long and broad uplifted country between Raleigh

and Danville ; but certain groups of coal-beds, which, though now dipping in

contrary directions, must of course have been originally horizontal. Traces of

coal-beds have been found in the Triassic of Pennsylvania, In York county, and at

Phoenixville. The intermediate country in North Carolina was, therefore, pre-

sumably once covered with the formation, and probably all Virginia, east of the

Blue Ridge, and all south-eastern Pennsylvania. The formation is seen passing

under the plastic clays of New Jersey, and may extend far under the bed of the

Atlantic, being thus connected with the beds of the Connecticut, and even those of

the Bay of Pundy.—Lesley.
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Relics of vegetation are occasionally found in the Triassic, in the fonn of

highly compact and bituminous lignite, the longitudinal sections exhibiting the

fibrous structure of the wood, whence it was formed. This lignite, occurring

sometimes in seams of two or three inches in thickness, amid dark shales, has

been a fertile source of delusion, some persons having been induced by the hope

of finding valuable coal-mines, to waste much labor in the search. Although the

Richmond and North Carolina coals are Triassic, all the geological facts discoun-

tenance the notion that it contains coal in New Jersey and Pennsylvania, the

detached fragments of plants, which we meet with in the form of lignite, having

evidently been loosely drifted into these sediments from the land. Prof. Emmons
says there is nothmg which can be regarded as equivalent to the coal measures of

the Chatham (N. C.) and Richmond (Va.) series in the northern beds. All this

formation was produced at a period subsequent to the great Carboniferous or coal-

bearing rocks. There are great numbers of fossil fish in the Trias of New Jersey

and Connecticut valleys, among them twenty species of ganoids; also the famous
bird-tracks of Dr. Hitchcock. See notes 27 and 28 Massachusetts. Fossil plants

are numerous in the Trias of Virginia and North Carolina.

When a large portion of the pebbles are of limestone, in the Triassic con-

glomerate, and the cementing red earth which unites them, contains an adequate

quantity of the same material, the rock possesses the character of a marble, as on

the Potomac River. The Portland stone, or reddish-brown sandstone, so much
used for building purposes in New York and other eastern cities, is from the

Triassic formation.

Extensive mines for copper ore have been wrought in the Triassic, in the State

of New Jersey, the ore occurring in every case adjacent to igneous traps, but not

in contact with them. All these mining operations have failed, on account of the

ore being diffused or disseminated through the mass of the formation, and not

being found compacted in regular veins. In Europe, the upper part of the

Triassic is called Eeuper, or copper.

!l

' Sl

Trap-Dikesi—Numerous parallel ridges and dikes of Trap, some of them

many miles in length, and with the elevation of mountains 400 feet high, and

ridges of all sizes, traverse the Triassic. Indeed, neariy all the trap-dikes ai'e

coi^ned to this formation. The material which composes these rough, rocky

ridges, undoubtedly protruded in a stat« of fusion, slowly and gently through long

narrow fissures, produced by the gaping asunder of the rocks, and not by

enormous violent disruptions, Uke those of volcanoes, as the strata through which

they passed are very little disturbed, and the dip of the strata is very little

affected by them. These trap-dikes have burst through the red shale and sand-

stone, after they were deposited, overflowing, while in a melted and highly heated

condition, the adjacent beds, and greatly altering their texture, color and mineral

aspect. The finest of these trap-dikes is the Palisades, on the west side of the

Hudson River, above Jersey City, and extending north of that place. (See note 6,

in chapter on New York). The tunnels and deep railroad-cuts through it, in Jersey

City, afford good opportunities to observe the appearance of the stone, the principfJ

constituents of which are hornblende, feldspar, and titaniferous oxide of iron.

The little mountain of iron ore at Cornwall, in Lebanon county, Pennsylvania, was

thrown up by a trap-dike of the Triassic.
,

^
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That the trap is not confined, however, to the Triassic rock surfacu, is beauti-

fully shown by the very numerous trap-dikes which cut the Highlands of Orange

county, N.T., and of New Jersey ; by the long, straight, narrow dike whicli issues

from the South Mountain, opposite Carlisle, in Pennsylvania, and cuts across all

the formations, from the Potsdam up to the Subcarboniferous, at the mouth of the

Juniata, (see notes 9, 77 and 170, in chapter on Pennsylvania), and especially by

the still longer trap-dike recently discovered by Prof. Frazer, in Lancaster county,

Pa., which not only penetrates the Welsh hills of gneiss, but cuts acroBS the west

end of the Chester county (Pa.) Valley, near the famous nickel mine, and reaches

the Susquehanna River near the roofing slates quarries at Peach Bottom.—Lesley.

The Triassic formation yields the rock-salt and brine of the greater part of

Europe, especially in England, Ireland, France, and part of Germany. *

17i JurawiCt—^The upper portion of what is commonly called the Triassic, on

the Atlantic border, may belong to the Jurassic, and is so described by Prof. P. R.

Uhler, in the annexed Guide for Maryland ; and by Prof. W. B. Rogers, as Juro-

Triassic and Juro-Cretaceous, in Virginia. But there are beds which are

imdoubtedly Jurassic in several of the eastern ridges of the Rocky Mountains, and

other districts of the far West. The rocks are, in general, a gray or whitish

marly or arenaceous limestone, with occasional puie compact limestone beds,

intercalated with laminated marls. The enormous Binoaauri, recently obtained

by Marsh and Cope from Colorado, are from the Jurassic. It is much less import-

ant here than in England, where it is subdivided into the Liassic, Oolytic and

Wealden. The name is derived from Mount Jura, in Switzerland.

\8, Cretaeeousi—The Cretaceous formation, along the Atlantic Coast and the

lower Mississippi Valley, consists of a series of beds of strata, differing from each

other ; but they are all earthy in form, consisting of beds of sand and sandy-clay,

except at a few points, where the strata have been cemented by oxide of iron into a

kind of sandstone, or conglomerate. In Texas it contains extensive beds of gypsum.

In New Jersey it produces the lower two beds of grccn-sand, called marl, which is

extensively used in agriculture, the value of which is due to the potash and phos-

phates which it contains. Ninety per cent, of it is a green silicate of iron and

potash, the rest being ordina.y sand, and it contains no lime. But in Wyoming,
Utah, and Colorado, the Cretaceous attains a thickness of 9,000 feet, and its rocks

comprise beds of sand, marlite, clay, loosely aggregated shell-limestone, or rotten

limestone, and compact limestone. At the middle of the Cretaceous, lie the beds

of plastic-clay, outcropping across New Jersey, from Trenton to Amboy, and of

great importance to the fire-brick and pottery factories, as described in the Report
of Prof. Cook, of New Jersey, for 1876.

The name Cretaceous is from the Latin word for chalk, the chalk of England
and Europe, being one of the rocks of this period ; but in this country it contains

no chalk, except in Western Kansas, 823 miles west of Kansas City, where a large

bed exists. It is within one mile of Trego station on the Kansas Pacific Railroad*

and is found over a tract 125 by 80 miles.

The Cretaceous formation, in the far West, passes upwards into a coal-bearing

formation, several thousand feet thick, and covering on the upper Missouri River

not less than 100,000 square miles in the United States, besides the portion of th

belt extending into the British possessions. The area of other lignitic basins

farther south, cannot be estimated, their width being unknown. Dr. Hayden
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regards this coal-formation as transitional, or Lower Eocece 19. Tertiary, and in

the within Guide for Colorado It is called the Lignitic Group, lying between the

Cretaceous and Tertiary. Mr. Lesquereux is of the same opinion as to its Tertiary

age, but nearly all other geologists regard it as Cretaceous.

In the annexed Guide for Wyoming and Utah, the formation is given at points

where the coal is mined—Carbon, Separation, Black Buttes, Point of Rocks, Rock
Springs, and E^.anston. All the coal now mined in Wyoming is, according to the

Ouide, in the 18 d. Laramie Cretaceous, which corresponds with Hayden's Lignitic

beds. Evc7/ division of the Cretaceous is said to be lignitic or coal-bearing, and

may some day produce good coal. The Evanston beds are in the Lai'amie, but the

Coalsville beds are probably in the 18 b. Colorado Cretaceous. The Rock Creek

coal may be 18 c. Fox Hill.—A. Hague. There is no Carboniferous coal in the far

west. The difference of opinion as to the age of the Lignitic or coal-bearing group,

arises from the fact of its Ijing at the transition point from the Cretaceous to the

Tertiary, where, as is not unusual, the fossils of both are mingled ; and the con-

troversy is as to precisely where the Cretaceous ends, and the Tertiary begins.

' 19-20. CENOZOIC.

19i Tertiary.—The Tertiary formation of the Atlantic coast is wholly of an

«arthy character, without solid rocks, consisting of sands and sandy blue clays, and

above these yellow and brown ferruginous sand ; also clays and sands imbedding

extensive layers of uncemented fossil shells. But as we trace them south and

southwest through the Southern cotton-growing states, it becomes more calcareous,

consisting of lead-colored sandy clays, and whitish and bluish friable limestone in

JS^orth and South Carolina and Eastern Georgia. West of that, the upper member
consists of two limestone strata, the middle of sand and sandy marl, and the lower

part of limestone and marl. H. D. Rogers suggests that on the Atlantic slope,

opposite the Appalachian Mountains, the older rocks furnished only sandy and

clayey sediments, and the Tertiary deposits composed of the ruins of the former,

are of that character ; while farther west a wide expanse of limestones fills the

upper valley of the Mississippi, and hence the Tertiary deposits bordering the

Gulf of Mexico, and extending up the Mississippi River, are of a greatly more
calcareous or lime-beaiing character. The cotton-growing lands of the Southern

States are chiefly Tertiary. In the central part of the continent, the Tertiary beds

are lake sediments, or fresh-water deposits ; while on the west coast they are marine.

The Tertiary, in the southern part of New Jersey, furnishes great quantities of bog
iron-ore, but bog iron-ore is not peculiar to the Tertiary formation. The upper bed

of the green-sand of New Jersey is Tertiary. In the far-west the Tertiary strata

are in a greatly more indurated or rocky condition than those of the eastern coast.

The 19 a. Eocene consists of beds of clay and sand, with round ferruginous con-

cretions and numerous seams and local deposits of lignite, according to Mr. Les-

quereux. Also gray and ash-colored sandstone, with more or less argillaceous

layers. The 19 b. Miocene consists of white and light drab clays, with some beds

of sandstone and local layers of limestone. The 19 c. Pliocene is composed of fine,

loose sand, with some layers of limestone, and contains fossil bones of animals,

which are scarcely distinguishable from living species.
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20. Quaternary.—The materials of the glacial drift consist of vast accu-

mulations of sand, pebbles, and bowlders, belonging invariably to rocks lying

northward of their present positions, with beds of bowlder clay of great thick-

ness, evidently brought from a great distance from the north, by causes quite dif-

ferent from any now in operation, and which nearly all geologists now believe

^o have been glaciers. This material is spread over the whole breadth of the

North American continent, down to 38° or 40° of latitude, with glacial flood-

deposits farther south along the valleys ; and it is also spread, in the same way,

over the northern part of Europe. Nearly every recently uncovered ledge of

rock in the drift-covered region has its surface marked with the characteristic

striae and furrows. These scratched, polished and grooved surfaces prove the

former existence, according to Agassiz's theory, of an ice sheet, many thousand

feet in thickness, moving across the continent over open level plains, as well

as along enclosed valleys. When softer and harder rocks alternate, they are

planed off to one outline or level, as if a rigid rasp had moved over the land^

leveling all before it. On the contrary, on any surfJEice where water flows, we
find the softer materials have yielded first and been worn out, while the rocks

will be left standing out, and show greater resistance. Glacial surfaces are

highly polished, and are marked with scratches, grooves and deeper furrows.

Sometimes the smooth surfaces are like polished marble, showing that the

grinding material was held steadily down in firm, permanent contact with the

rocky surface against which it moved, as is the case with the glacier. There
are many deep ancient channels filled by the drift.

The usual characteristic marks of glaciers extend, according to Agassiz,

over the whole surface of the east half of the continent, from the Atlantic

shores to the States west of the Miississippi, and from the Arctic sea to the latitude

ofthe Ohio, about the 40th degree of north latitude. The glacier marks trend

from north to south, with occasional slight inclinations to the east or west,

according to the minor irregularities of the surface. The ice of the great

glacial period in America, is supposed to have moved over the continent as one
continuous sheet, over-riding nearly all the inequalities of the surface. The
drift is spread in one vast sheet over the whole land, consisting of an indis-

criminate medley of clay, sand, gravels, pebbles, bowlders of all dimensions,

so uniformly mixed together, that in all parts of the country it presents a gen-

eral similarity. The partial absence of stratification is one important charac-

teristic of glacial drift. In the bowlder clays there is no arrangement of the

materials according to size or weight, whereas in water the lighter materials

are carried farther than the heavier ones and deposited separately. In glacial

drift there are large angular fragments by which it may be distinguished from
alluvium, and it retains the mud gathered during the journey, spread through

its mass, while the water-rolled deposits are washed clean, and consist usually

of well-rounded pebbles, and there are no scratches on the exposed surfiices of

the solid rocks.

' The following general description of the limit of the drift is intended to

show the approximate boundary between the glaciated and non-glaciated parts

of the country. Although the margins of the difiierent drift-sheets appear to

form a single margin, because the sheets overlap, it must not be inferred that

they are one and the same, or that they were formed at thesame time, or neces-
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aarily by tlie same agency. The majority of active and critical students of the

drift of the interior now believe in two or more glacial epochs—not merely

stages of retreat, but two or more independent ice incursions. Nor is it to be

understood that the southern border is everywhere a moraine, in any special

flense of the term. For more than half its extent across the country, there is

no ppecial aggregation of drift at the edge, and the precise method of its forma-

tion in certain portions is yet an open question.

Tn the northwestern corner of the United States, the margin of the great

northern drift sheet unites or becomes confused with the local drift f^om the

mountains, and it is impossible to say at present what is to be regarded as the

margin of the great northern mantle. According to Dr. 6. M. Dawson, there

was a general southerly movement on the highlands of British Columbia. This

appears to have penetrated to the basin of Puget Sound, but not to have reached

the Columbia river. It seems also to have entered the northern edge of

Washington Territory, near the northern elbow of the Columbia (Willis). It

also penetrated into Idaho, as fur as Lake Fend d'Oreille (Chamberlin), and
also the northern border of Montana. Local mountainous giaciation was quite

extensive along the Cascades, Sierra Nevada, Bocky Mountains and some
minor ranges. East of the Rocky Mountains, the limit of northern drift enters

the United States from Canada at the fool-hiHs of the mountains (G. M. Dawson),
and running southward to the vicinity of Fort Shaw, curves eastward crossing

the Missouri river about 40 miles above Fort Benton (Chamberlin and
Salisbury). Thence it courses eastward, crossing the Yellowstone about 60

miles above its mouth, keeps north of the Northern Pacific railroad to within

about 30 miles of Bismark (same authorities). Here it turns south, keeps in

the vicinity of the Missouri river to Nebraska (Chamberlin, Todd), thence

southerly to near the mouth of the Republican river (Todd, Mudge), thence

easterly to the mouth of the Missouri river (Salisbury and Chamberlin). East

of the Mississippi it forms a great loop, reaching nearly to the south end of

Illinois (Worthen, Wright) ; swings north to the heart of Indiana (ibid) and
south again into Kentucky (Sutton, Wright). Entering Ohio above Cincin-

nati it trends undulatingly northeast, and enters Pennsylvania a few miles

above the mouth of the Beaver (Lewis and Wright) ; thence it extends north-

eastward into the State of New York, where, making a sharp curve, it again

enters Pennsylvania in Potter county, and passes southeast to Belvidere, New
Jersey (Lewis and Wright), and crosses that State with a northward arch to

Perth Amboy (Cook and Smock). It traverses the whole length of Long Island

(Cook, Smock, Upham) and appears on Block Island, Martha's Vineyard
and Nantucket (Upham). The reader will understand that all south of the line

described is unglaciated except local areas in the mountainous regions of the

west, and possibly some in the Appalachians. From the Atlantic Coast to the

Scioto valley, in Ohio, for the greater part, there is, on or near the margin, a
well-marked terminal moraine, north of which lie other marginal moraines.

From the Scioto valley westward, the margin of the drift is characterized by
no sensible ridging of the nature of a terminal moraine, but terminates in a
thin and often very attenuated edgOi Eastward from the Atlantic shore, the

edge of the glacial deposits is supposed to correspond with St. George's Bank
juid Sable Island Shoal, and to pass southeast of Newfoundland.
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In Europe the border limit crosses the southeast comer of England, south*

ern Holland, southern Germany, passing near Dresden, and thence onward

south of Warsaw and Moscow, in a sinuous course, embracing the center of

European Russia, and curving around to the northeast, runs northward to the

Arctic Ocean, west of the Ural Mountains.

In no part of the United States are the phenomena of the drift displayed

on a grander scale than in the Lake Superior region and on the northern

borders of Wisconsin. Minnesota und Dakota are yery deeply buried in drift.

At the south side of Lake Superior, the drift is frequently 200 to 800 feet deep,

and at the west end of that lake it is 300 or more feet thick, and it is 220 feet

deep at Fargo, Dakota. The lower peninsula of Michigan is covered often flrom

200 to 300 feet deep.

To the southward the drift usually diminishes, and it becomes more evenly

spread over the country. It is a singular fact that in the Galena lead region,

at the corner of Illinois, Iowa, and Wisconsin, bounded by the Mississippi*

Wisconsin, and Rock rivers, and in a considerable extent of territory north of

it, no transported drift material can be found. The driftless region is 10,000

square miles in Wisconsin alone, or one fifth of the area of the State. Ohio

has a very complete series of drift deposits, and they have been well studied

and described by Dr. Newberr}'. He has classified the drift deposits as follows,

in the ascending order : 1st. The Erie clay, a blue or gray unstratified bowlder

clay. 2d. The forest bed, consisting of a bed of soil, with timber, the remains

of an ancient forest, found in Ohio, Indiana, etc., at various depths from the

present surface. 3d. Lacustrine deposits, stratified sands and clays in northern

Ohio
;
yellow clay abounding with gravel, in southern Ohio.

The Bins' formation along the Missouri and Mississippi rivers is a very pecu<

liarand interesting one, resting upon the drift. It is of a slightly yellowish ash

color, very fine, not sandy, and yet not adhesive. It makes an excellent soil,

is easily excavated by the spade alone, an yet it remains so unchanged by the

atmosphere and frost, that wells dug in it require to be walled only to a point

above the water line, while the remainder stands so securely without support,

that the spade marks remain upon it for many years. Road embankments
and excavations upon the sides of roads stand like a wall. (See general note,

Mississippi chapter and note on Vicksburg, Tennessee chapter.) The peculiar

outline of the bluffs along the Missouri river is very interesting. They are often

naked, entirely destitute of trees, and tower up f^om the river bottom-land,

sometimes more than a hundred feet in height, and so steep in some places

that a man cannot climb them, yet they are not supported by a framework of

rocks, as other bluffs are, and not a rock or pebble of any size exists in them,

except a few calcareous concretions where lime-water percolates through them.

It is thought to be a laoistrine deposit, a shallow lake having, during the time

of the Glacial epoch, occupied the whole of the basin of the Mississippi before

the great rivers had cut their valleys down to their present depths (White).

i In Louisiana the bins' deposit contains three distinct groups of strata, the Port

I

Hudson below, the Loess next, and the yellow loam above, and over this the

lalluvium and below them all the drift (E. W. Hilgard, F. V. Hopkins).

1
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Earthy material brought together by the ordinary action of water is said to

be alluvial, and the soil or land bo formed is called alluvium or alluvion.

Diluvium implies the extraordinary action of water. When the drift material

coven the surface, of course it forms the soil, but in driftless regions the soil

is an admixture of clay, sand, lime, etc., derived from the disintegration of

the rocks beneath, with decomposed animal and vegetable substances. Where
neither glacial nor alluvial action has taken place—as in some parts ofour South-

em States—the rocks areconverted into adeepand strong soil.havingundergone

a process of decay which has rendered them so soft, sometimes to a depth of

20 or more feet, that they may be readily cut with a spade, although retaining

all the veins and layers which mark their original stratification. Without
having been broken or ground up, even the hardest rocks have quietly

mouldered into a soft clayey mass, which, from its pecuUar structure, has a
natural drainage and possesses, moreover, great fertility.

The most important of geological formations is the last of all, the soiL On
this thin, superficial, earthly covering of our planet depends all the growth of

all vegetation, and on that depends all terrestrial animal life. But whether
the material forming the soil remains unmoved in the same spot where it was
once a solid rock, or is transported bodily by a glacier, or cnicd from the

hills into the valleys by running water, and moved from - to place by
larger streams and rivers, it was originally derived from' the formations,

therefore the agricultural aa well as the mineral resources of the country

depend on this geology.

This completes, in brief, the description of all that can be seen of the

earth, classified in geological order, from the oldest of the rocks up to the sands

which are now daily washed to our feet by the currents of the rivers and the

waves of the sea.

.f'*''
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REMARKS ON THE FOREGOING DESCRIPTIONS,

Paleontologists will be disappointed in this introduction, from which that is

omitted wliich seems to them the most important, and gives the most interest and

significance to the subject, namely: the life which they find in the formations,

and which serves so important a purpose in their identification and classification.

But another book would have been required for that purpose, and it would have

been useless without a large number of expensive engravings.* Paleontology is

the province of all the text-books on geology, to which this work is a supplement,

not a substitute. Its only object is to teach local geology. The descriptions were

an after-thought, and they should b<> regarded as an attempt—to present to the

unlearned a first-lesson in geology, in the vernacular tongue, in the hope that it

may help on the cause of popular science. They have swollen much beyond the

original design, which was definitions, rather than descriptions; but they will

serve to show that paleontology is not the whole of geology, and that the

formations are more than a mere cabinet of fossils.

There are some things in the descriptions that are not accepted by all

geologists. But the scope of the work did not permit any account of the con-

flicting ophiions on disputed points, or discussions of the history of geological

nomenclature and classification. Whether the Oriskany sandstone should be placed

at the base of the Devonian, or at the top of the Silurian ; whether Hudison

River, Loraine, Nashville, or Cincinnati, is the best name for that formation ; und

whether Cambrian should include one, or all, or none of the Lower Silurian

formations, and similar questions, seem of less importance to the ordmary reader,

for whom the descriptions are intended, than to the professional geologist.

All kinds of geological tables are given, for, in accepting the valuable con-

tributions of others on local geology, it was necessary to let them have their own
way, in the chapters on their own States, in regard to the names and the arrange-

ment of the formations. A common numl)er, attached to them throughout the

book, serves to identify the formations by whatever name they are called.

The valuable part of the book is the Geological lUdlway Guide, the design or

plan of which is ori^al with the author, as it is believed nothing of the kind

has ever appeared, in any language. It is the work of many hands, and the hearty

[thanks of every lover of the science are due to all those who have contributed to

jits pages portions of the multitude of facts, forming this index to the geology of

jail important places in the United States and Canada. The reader will never know
Itbe amount of time, patience, labor, and care that it has cost.

* See " Thb Anoixnt Lifk Hibtort or tbb Earth," a comprehensive ontline of the princi*
bles and leading facts of Paleontological Science. By H. A. Nicholson. Published by D. Appleton
Bb Co., New York. 8vo., 4fft pp. $1.00. A very convenient and excellent manual of Paleontology
puly.
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I

ARRANGEMENT OF THE GEOLOGICAL RAILWAY GUIDE

AND DIRECTIONS FOR USING IT.

I ii

1. The railroads are arranged by states, and the states and territories are

arranged in geogr aphical order, with reference to the great lines of travel. But

to find a railroad, the reader must depend on the index. Branches are placed after

the main line, which is generally first given throughout without interruption.

2. When stations are omitted for the sake of brevity, which is seldom the

case, the lists being uncommonly full, their geology will be understood to be the

same as that given at the stations between which they occur. If the geology of

two adjacent stations is different, it is evident enough that there is a transition

from one to the other formation, between the stations, but the change is often so

gradual that the transition point cannot be precisely given.

8. A few feet of difference in level sometimes carries the railway track

to an upper or lower formation. Railroads, too, sometimes run across narrow,

projecting tails, and scalloped points of a higher or lower formation, than that

given in the Guide, but which it would occupy too much space to specify. Where
too, the strata are disturbed and broken-up, all the formations cannot well be

specified for want oi roon>. In such cases the Guide serves only to show nearly

where you are, tbe pre vale.'., t formation being given.

4. The hills, bluffs and higher ground in view, are often of a different

formation from that ^ven on the ndlroad, but not always higher in the series.

Their elevation :^ often due to the hardness of the strata, the softer rocks forming

the valleys, in which railways generally run.

5. Keep in mind the succession of the formations, as shown on the Guide,

and whether you are gobig from older and lower to younger or higher strata, or

vice verta. Notice the changes in the scenery with the changes in the formations.

6. When you come to a new format.'on, refer to the description of it, in the

beginning of the l.>ook. But it is difficult to get a clear idea of the formations

from even the best description. The reader must see them for himself, and these

iescriptions are intended to assist him in identifying them, and to impress their

character and appearance upon his mind, or to recall them to his recollection after

liaving seen them.

7. By a little close obser/ation of the formations in traveling, you will find

that most of them have peculiarities of their own, by which you can always

know them, but which, like the features or appearances of persons, cannot be put

into words, so that another who has not seen them could also recognize them. The
form of the summits and slopes of the hills, and the general aspect of the country,

but especially the rock-cuts on the railways, and other exposures of the forma-

tions, in quarries, and in the banks and beds of streams, should be closely

observed ; and if these are not visible, notice the stone used in buildings, and for

the enclosures of fi'^lds, the character of the soil, and the fragments of stone mixed

through its mass, which betray the nature of the solid rock formation beneath

;

observe also whether the rocks lie horizontally or in an inclined position.
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. By GEORGE M. DAWSON, D. S., F. G. S.,

Assistant Director of the Geological and Natural History Survey of Canada.

I. illaritime )j)rot)incc8.

New Brunswick, Nova Scotia, and Prince Edward Island.

11. (Eincbit atib (Dntario.

III. iHanitoba anb Xortt)-tO$st ^erritorg.

IV. i3riti6l) ^Colnmbia.

v. Bteamboat Hontcs.

1. The Dominion of Canada is, as a matter of convenience in this work, divided into four parts, and
from a geological point of view such division is largely borne out by structural facts.

I. The Maritime Provinces includes Nova Scotia, New Brunswick, and Prince Edward Island.

II. Ontario and Quebec includes the provinces of the Same names.
III. Manitoba ana so much of the Northwest Territory as is traversed by railway-lines forms the

third division.

rv. British Columbia, together with the eastern slopes of the Rocky Moontains (politically a part
at che Northwest Territory) constitutes the fourth.

For each of these great divisions a separate table of formations is given.
For the purpose of enabling the traveler to provide himself with further information on geological

points, the lollowing notes on publications are attached :—DomlLion of Canada generally :
" Sketch

of the Physical Geography and Geology of the Dominion of Canada " with map ; Geological Survey,
1884. For economic minerals see also "Descriptive Catalogue of Exhibits at Philadelphia, 1876,*'

and " Catalogue des Minereaux Roches, etc.," at the Exposition at Paris, 1678, by Dr. B. J. Harring-
ton. Both published by the Geological Survey.

The " List of Publications of the Geological and Natural History Survey, 1884," enumerates all the
official reports and maps to date.

I. Maritime Pbovinces.—" Reports of Progress." ological Survey. The whole of Cape Bre-
ton Island, part of the mainland of Nova Scotia, and nearly the whole of New Brunswick have been
geologically mapped on contignoas sheets of uniform scale. Maritime Provinces generally : " Aca-
lian Geology." Sir W. Dawson. (With supplement and map.) 1878.

The greater part of the really productive coal measures are included in the Province of Nova
I Scotia, the great spread of Carboniferous rocks in New Brunswick having so far been fonnd to con-
[tain but thm, and, generally, scarcely workable, coal-seams. The deposfts of the glacial period are

I
often well shown in railway-cuttings, and extensive tracts are completely covered with these. The
Iboulder-clay is the most persistent and universal. Peaty deposits underlying the boulder-clay have
Ibeen observed locally ; overlying the boulder-clay are stratified clays, sands, and gravels, and umes
Rre frequent, particularly in New Brunswick. The stratified clays hold marine fossils in the vicinity
of the coast of the southern and northern parts of New Brunswick.

The island of Cape Breton affords good coal, and a number of collieries are in operation. As it is

not yet traversed by railway, it does not receive notice in the body of this work, out few places of
bqual area are of greater interest from a geological or picturesque point of view.

II. Ontario AND QcKBio.—" Geology of Canada." Sir w. Logan. 1863. This work snmmar*
ses the main features to date, and is accompanied by an atlas of maps, sections, etc. Sir W. Logan's
srge map (25 miles to 1 inch, published 1866) includes, besides Ontario and Quebec, the Maritime
^ovinces and adjacent portions of the United States, and is much more detailer., for the region cov-

d by it, than the map accompanying the sketch of 1884.
From 1863 reports in different portions of the provinces in annual " Reports of Progress." See

|l60 " Esquisse Creclogique dn Canada," etc. 1867.
ni. Manitoba ind Ncbtbwsst Tbrritort.—In addition to the sketch of 1884, see reports and

aps In annual " RetortB of Progress " of Geological Survey, " Report on Geology and Resources of
th Parallel." by Dr. G. M. Dawson.
Much information in the possession of the Geological Survey, but yjt unpublished, is incorporated

1 the notes on these portions of the Dominion.
_^
rv. British Columbia.—In addition to the sketch of 1884, see annual " Reports of Progress,"

71, to date. A considerable portion of the province is covered by preliminary geological maps, on
|scale of 8 miles to one inch.

The greater part of the facts for the Dominion of Canada are derived from the reports and maps of

J
Geological Survey. Dr. G. M. Dawson also wishes to acknowledge assistance received from Dr.

ilwyn, the directok' of the Snrvey. and several members of the staff, especially Messrs. R. W. Ells,
. Chalmers, and H. Fletcher. The notes on the Intercolonial Railway are cniefly due to Sir W.
fiwBon, as elsewhere mentioned.
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Nova Scotia, New Brunswick, and Prince Edward Island.

List of Qeologieal Formations!

20 c. Saxicava Sand.
20 b. Leda Clay.

20 a. Boulder Clay or Till.

16. Upper Red Sandstone, and
Traps of Bay of Fundy.
Upper Red Sandstones of P. E. I.

i 1
7. Lower Helderberg. Upper AriuigSeriM.

^ I 5 0. Niagara. I^«^ Canun Berlwk

^ 5 b. Clinton. Lower AriialgBtri«fc

i

I

«5i

1

I

14 0. Upper Carb. and Permo*Carbi
14 b. Middle Carboniferous.
14 a. Millstone Grit.

Windsor Croup."
(Umeetone Gypsum, etc.)

Norton Croup.*"

(Lower Coal Measoree.)C9 •

IZi OatSKIII.^ (BtiodeaChaleurs).

11. Chemung and Portage.
St. JohnBeriea.

10. Hamilton.
(Cordiate Bhale.

DadoxyloD
Sandstonea.)

8. Orlskany, Nictau Series.

"S s « •

4. Cobequid Series?
4. Qraptolitie Shales of New Bruns-

wick.

( MM and St. An-
2 c. Upper Cambrian. < drew Series,

'^

( Cape Breton.

2 b. Middle Cambrian. Acadian Series.

2 a. Lower Cambrian. j^a^^sSlftt

1 b. Felsitic, Chloritic, and Epidotic
Rocks of St. John, Yarmouth, and
Cape Breton, in part.

1 a. Gneiss, Quartzite and Limestone
of St. John and St. Anne's Mount-
ain. Cape Breton.

Mb.
! Intereolonlal Railway, N. 8.'

8

IS

80

,89
61
'18

Halifax.'

Bedford.

Windsor June*

Elmedale.<>

Shubenacadie.
Truro.*

Londonderry.^

2. Lower Cambrian.

j Contact 2 Low. Gamb.

I
and 18 a. Low. Carb,

13 a. Lower Carbonif.

16. Triassio.

13 a. Lower Carbonif.

Ms.
I

iBtercoloalal Railway— Con.

90
96
108

109

111

122
126

Wentworth.*
Greenville.

Thompson.

Oxford."

River PhiUp.
SpringHUlJn^o
Athol.

6-1. Silurian.

13 a. Lower CarboiJf.
«t

14 a. Mi'lstone Grit.

14 c. Upper Carbonif.

2. These notes are extracted, with little alteration, from a chapter by Sir W. Dawson, in " Hand-
book for the Dominion of Canada." Published by Dawson Brothers, Montreal. 1884.

3. Halifax. Qnartzites and slates of the coast series, or sold series, of Nova Scotia, believed to be
of Lower Cambrian a^e. In the vicinity of Halifax and elsewhere it contains auriferous quartz mines.
The uearest of these are situated at Montague and Waverly. The auriferous veins often also contain
mispickel, and sometimes blend and other minerals. They run generally parallel to the strike of the
inclosing rocks. The richly auriferous veins are seldom of great width, and the gold is sometimes
•Inseminated also in the contiguous slate. The age of formation, of some at least, of the veins is sub-
Boouent to the Carboniferous, as auriferous conglomerates of Lower Carboniferous age with derived
sold occur, and have actually been worked, at Gay's River. At Northwest Arm and other places may
be seen granite, which traverses these beds as thick dikes or intrusive masses, and produces con-
tact metamorpmsm. At Waverly Mine the obscure fossil named AetropolUhon may be found in the
quartzite.

4. Windsor Junction. Excellent exposures of the fossiliferous Lower Carboniferous limestones,
and of the great beds of gypsum characteristic of that formation in Nova Scotia.

5. Elmsdale. Beyond Our's River, the railway enters the Carboniferous country, and in some
places quarries in the Lower Carboniferous limestone may be seen near the road.

6. Tinro. At and beyond Truro, the railway traverses a portion of the Triassic red sandstones of

Cobequid Bay. The sandstones may be seen in the cuttings, and the red color of the soil is charaGte^
istic. In approaching the Cobequid Jills, a more broken country, and beds of sandstone and con-
glomerate indicate the Carboniferous beds, which here reappear from under the red sandstone.

7. Londonderry. The road here enters a belt of highly-inclined olaty rocks of olive-gray and darlt

colors, which, at a little distance west of the railway-line, contain lurge and productive veins of iron-
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itatlo^ beds

Windsor and Annapolis Railway-
Ms. 1 Continued.
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Mb.
I
New Brnnswick Railway— Con.

2aiWatt Junc.^"

29 Lawrence.

43 McAdam Jun.'

Vanceboro, Me.
Deer Lake.
Canterbury.

Benton.

Debec. June.

Woodstock.

Debec June.

Greenville.

Houlton, Me.

Woodstock. '9

Up. W'dstock*"
Newberg June.

Gibson.

49
69
65
76
83
94

"88

86
90

"94

96
100

m
107
111

117
120
123
185
143
143
149

166
168
168
188

149 Aroostook.
167jGrand Falls.

181; St. Leonard's.

198 Green River.

201 St. Basil.

207|Edmund9ton.

Hartland.

Peel.

Florenceville.

Kent.

Bath.

Eilbom.
Perth.

Andover.
Aroostook.

Ft Fairfield, Me,
East Lyndon, *'

Caribou, "

Presque Isle,
"

4. Cambro-Silurian.

I 4. Cam.-Silurian and

( 8-12. Devonian.

4. Cambro-Silurian.

4. Cambro-Silurian.

Granite.

4. Cambro-Silu.-ian.

Syenite.

5-7. Silurian.

4. Cambro-Silurian.

6-7. Silurian.
(I

li

4. Cambro-Silurian.
u

6-7. Silurian.

14 b. Middle Carbonif.

6-7. Silurian.
«
«(

K

it

il

«

((

t(

U
<i

it

ti

it

ti

it

it

ii

Ms.
I

Between Gibson and Woodstock.

OGibson.

12.Reswick.

20 Zealand.

28 Upper Keswick,
SSMiUville.

47 County Line.

62,Woodstock Jn.

67|Newberg June.

eijUp. Woodstock.
63 i Woodstock. =» 9

14 b. Middlo Carbonif.

j 4. Cambro-Silurian &
i
14 b. Middle Carbonlt

4. Cambro-Silurian.

Granite.

i. Cambro-Silurian.

6-7. Silurian.

4. Cambro-Silurian.

Gamberland Rfci>way.

OSpringhill Jn.'°
" Mines.

Southampton.
Half-nny Lake.
Parsboro.82

14 a. Millstone Grit.

14 b. Middle Carbonif.

14 a. Millstone Grit.

18 a. Lower Carbonif.

Waterloo and Maffos Railway.
Province of Quebec.

OiMe ^."
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Mb. I
Weatern Counties Rallwajt N. S.

6

1

10
18

16

18
21

80
83
86
87

Yarmouth.*'
Hebron.
Ohio.

Greencove.
Brazil Lake.

Lake Jessie.

Norwood.
Hectanooga.

Mcteghan.**
Saulmcrrille.

LHtle Brook.

Church Point.

2-4. Cambrian.
41

i«

tt

ti

«i

It

4. Oambro-Silurian (?)

illBelliveau.

46
61
63
66
68
63
t1

Weymouth.
Poit Gilbert.

Plympton.
North Range.
Bloomfield.*'

Jordantown.

Digby.*"

St. John.
Halifax.

6-1 Silurian (?)
it

<i

4(

16. Triassic.

Chatham Branch Railway, N. n.

Halifaz.3

Chatham.
Chatham June.

Point Levis.

14 b. Middle Carbonif.
It

Grand Southern Railway, N. B.

6

14

St. Stephen.**

Oak Bay.

St. Andrew's
|

Crossing, j"

Granite.

4. Cambro-Silurian.

6-7. Silurian.

Ms.
I
Grand Sonthem Railway— Co7i.

20 Dyer's.""
~"

29 Bonny River.

36 St. George."
44Pennfield.**

54 New River.
— Lepreaux."^
68 Lancaster.'*

67 Pr. of Wales.
70 Spruce Lake.
74 Carleton.

82 St. John."

Granite.

6-7. Silurian.

1. Pre-Cambrian.

18 a. Lower Carbonif.

1 a. Laurentiao.

2. Cambrian.

Albert Railway, N. B.

4
10

14
16

17
20
22
24
29
81

38
86
38
40
42
44
46
48

Salisbury.

Coverdale
Turtle Creek.

Baltimore.

Dawson.
Stony Creek.

Salem.

Weldon."
milsboro."
Albert Mines. '<

Wilson.

Curryville."

Cape.

Daniels.

Shepody.«°
The Hill.

Riverside.

Albert
Harvey.

14 b. Middlv^ Carbonif.
H
(I

«
4(

44

18 a. Lower Carbonif.
44

44

14 b. Middle Carbonif.
44

18 a. Lower Carboidf.

14 b. Middle Carbonif.

51. St. George. About three miles r- rth of St. George, on the Magagnadavic River, a red syenite
is extensively qaarried. Water-power is employed to drive the polishing machinery. The stone much
resembles Aberdeen " granite," and is of very fine qoality and color.

6^. Pennfleld. Large, broad kame, or " whaleback."
53. Lepreaox. Antaracite of an impure character occnrs In Devonian beds abont four miles south

of station. The anthracite is very impure, but is interesting, being the onlyknown instance in America
of a Devonian coal.

54. Lancaster. Between this point and next station (Prince of Wales) line passes nearly along
.jonction of Lanrentian (to north) aid Devonian. At Lancaster, frames.

65. St. John. Few points are }f greater geological interest than the vicinity of St. John, where
within a radius of a few miles roci s occur which have been assigned to the Lanrentian, Pre-Cam-
briar, Oambrian, Devonian, and Ik wer Carboniferous formations. The city stands on hard, slaty
rocks of the Acadian group, which ' ield Primordial fossils, in some places in considerable abundance.
The Devonian rocks are weil expoe< i on the shores of Courtney Bay, and also in the vicinity of Carle-
ton. Abont a mile rest of the lait-named place, on the shore, are the "fern ledges," which have
yielded a great num. er of fossil pla: sts, with some insects and crustaceans. The Devonian rests quite
unconformably on the Cam :>rian seriee, and is again overlain unconformably by the conglomerate^ of
the Lower Carboniferons.

56. Weldon. Between this point and Hillsboro the Petitcodiac salt-marsh.
67. Hillsboro. Gypsnm qnuries in the Lower Carboniferous rocks.
58. Albert Mines. The mineral known as Albertite, an inspissated bitumen filling veins in the

black sLales of the Lower Carboniferous, was at one time extensively worked here. The mines are
now closed.

59. Curryville. Gray sandstone quarries.
60. Shepody. Thence to Harvey principally salt-marsh.
61. New Glasgow. (See note No. 28, urder Intercolonial Railway.)
62. French River. Lower Carboniferous in valley, hills on both sides of Silurian rocks.
68. Marshy Hope. Opposite this point, on the coast, good exposures of fossiliferons Silurian

rocks of Arisaig noup.
64. Antigonisn. Interesting display of Lower Carboniferous rocks, including beds of limestone

and GTpsnmln this neighborhood.
(a. Cape Porcupine. On the shore of the Strait of Canso, 500 feet in height. The central mass a

red syenite, against which rest slaty beds, supposed by Sir W. Dawson to be Silurian. On these, con-
glomerates of the Lower Carboniferous.

66. Strait of Canso Wharf. Interesting expw 9 of Lower Carboniferous rocks at Plaster Cove
and other places on north side of Strait of Canso.
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lb. I

S«alh Baatara Railway—
Northern Divlilun— Con.

To



J'L

64 AN AMERICAN 0E0L06ICAL RAILWAY GUIDE. (CAN.)
/-

Ormnd Tmnk Railway—

Mb.
I
Montreal tT Toronto and Detroit— Con.

803
SIO
S16
824
888
841
854
862
866
868
874
8S1
886
891!

Whitby.
Pickering.

Port Union.

Scarboro Jun.

Toronto.
Weston.
Brampton.
OlOBOETOWN.
Limehouse.**'
Acton West'*'
Rockwood.'**
GCKLPH.'**
Balmoral.

B:c9lau.

890 Berlin.

408 Doon.
408Galt.i"9

402
406
421

Petersburg.

Baden.
STRATtORD.

421
432
444
454

421|Stbatford.
432 St. Mary's.

447lLucan

Stratford.

St. Mary's.

Thomdale.
London.

X68

287

4 cHudson RiT,44m.'^<'
u S46

tt 10 4

<l <86

713

847

1087

1IS9

1183

1068

1085

tots

6. Onondaga, 14 m.''°V

4 b. Utica.
«

6 a. Medina, 11 m.

6 c. Niagara,
it

t(

6 d. Guelph.

GrmBd Troak Ballway-
Ms.

I
Montreal to Toronto and Detroit—Cim.

464
461
470
479
496
601
602
612
667
661
664

Ailsa Graig.

Park Hill.

Widder.»*»
Forrest
BlackweU.
Sarnia.
P. Huron, Mich.

Ch. & L. H. Jun.

Milw. June.

Detroit Jaua
DlIROIT.

10b.Hanu]t., 28 m. '"^*

663
ii 68B

71tlib. Chemung, 91m,
M ^ act

u
u
It

u
«

887

S88

6t3

094

10 b. Hamilton, 8 m.»»^

u

u

6 a. Guelph.
It 880

6. Onondaga.
7&8. Com.l6m.&
" " [kany.

1811

Oris-
lis?

<t

u
u

u
u

u
<i

38 m. 1 190

1083

936

810

(t ii

It «

(( t<

26 m. 1190

1083

991
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I

Ma.
I

Grand Trnnk Railway—

Great Western DiviBion—Con.

207
221

229
230

St. Gair.

Tecumseh.
Windsor.
DiTROIT.

9. Comiferous.
<l S90
U B8S

10 b. Hamilton, 1 m.

Great Western Railway Air Line.

16

12
81

99
102
117
186
130
146
224
225

Buffalo.

Wellaiid.»*«

Simooe.

Delhi.

Coiinth.

New Sarum.
St. Thomas.
Baird's.

Lawrence.
Glincoi.
Windsor.
Detroit.

9. Comiferous, 76 m.

(t

(See Loop Line, on
page 67.)

lib. Chemung, 2 m.

Northern Railway of Cannda.

0|Toronto.
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iBlon.

4'm.

20 m.

gr*Tel8.

Ma

Onuid Tnuk Railway-

Wellington, Grey, and Brnce (O. W. Div.]

.
I

Continued.

65
68
62
10
76
82
91

97
101

104
106
112
118
126
129

Groldstone.

Drayton.

Moorefield.

PalmeratoD.
HarristOQ.

Clifford.

Mildmay
Waikerton.»"
Dunkeld.
Cargill.

Pinkerton.

Paisley.

Turners.

Port Elgin.

Southampton.

6. Onondaga.
It

it

tt

tt

tt

tt

41

it

tt

tt

tt

tt

tt

tt

1461

1394

13.n

1314
1864

1£34
1030

933

861

776

67S

616

Ma.
I
Great Weatem DlTiaion.—Loop Line.

OlPalmerston.

SGowan wn.

9 Listowfc.

15 Atwood.
19 Henfryn.

22 Ethel.

27 Brussells.

84 Blue Vale.

Wingham Juno.

88 Wingham.
44!White Church.
50
63
66

Lucknow.
Ripley.

Kincardine.*^'

1314|

9.Comif.&8.0riBk.»"''l
it IS63

It

«

It

tc

«
«
M
tt

6. Onondaga.

1204

1166

1174
112S

1079

108S

1046

910
807

690

Samla Branch (Q. W. Div.).

10
20
26
88
42
46
61

61

«1

London.
Eomokfi.
Strsthroj.

Eerwood.
Watford.
Wanfltead.

Wyoming.
Petrolia.***

Mandaumin.
Samia.
Point Edward.
Port Huron, Mic

10. Heunilton.
tt

It

tt

806

888

747

11. Chemung *Port^»^
702

718

647

089

tt

tt

M
U
(t

tt

tt

Buffalo.

Black Rock.
Fort Erie.

16 Welland Juna
23 MarshTille.

81 Moulton.

83 Diltz.

40 Ganfield Juno.

48 Cayuga. »8«

63 Nelles' Comers.
61 Jarvis.

67 Renton.

72 Simcoe.

76 Nixon.

81 Delhi.

88 Courtland.

92|Til8onburg.'66

94 Tilsonburg Jn.

99 Corinth.

107 Aylmer.
102N«wSarum.

9. GomiferouB.

117

122
126
129
184
139
146

St. Thomas.
Payne's.

Baird's.

Lawrence.
Middlemiss.

Ekfrid.

Glencoe.

«7T6. Onondaga,
tt

tt

tt

t< CIS
<t

9.0omif. &8.0ri8k."*
701

719

T9S

7T6

788

767

761

767

(I

tt

tt

it

tt

It

If

It

II

10. Hamilton.

It

It

It

It

It

It

74*

11. Chem.& Portage.^"

London, Huron, and Brnce Division.

4

8

11

16

20
26
81

37
89
43
60
87
61

67
73
74

London.
Hyde Park Jn.

Ettrick.

llderton.

Brecon.

Glandcboye.

Centralia.

Exeter.

Hensall.

Kippcn.
Brucefield.

Clinton.

Londesborough.
Blyth.

Belgrave.

Wingham Juno.

Wingham.

9. Gomif. & 8. Oriskany.

10. Hamilton.

9. Comif. & 8. Oriskany.
tt

M
U
M
tt

tt

tt

tt

tt

tt

tt

tl

tt

II

161. Elora. Good aectiona of Ouelph formation in cliffs aeventy-flve to eighty feet high
If

igb
;ui:168. Walkerton. Good expoaare of Erie and Saugeen clays at bend of river, on S8ui lot of first

range nortb of Durham road. The Saugeen clays are deposits locally developed and overlying the Erie
clay.

163. Kincardine. White and yellow bricks mnnnfactured from drift claya.
Petrolia. The best petroleum wells of Ontario are in this vicinity. Surface oU had been

nown to eziat for many years, but was flrat obtained by boring in 1860. The oil-producing region
9and Petrolia has an area of about eleven aqnare miles. The surface is level, and consists of a blniah

blay to a depth of abu«t one hundred feet. Below this the borings penetrate about three hundred and
kighty feet of dolomites, shales, j*Dri marls, to the most productive stratum, which is reached at a
Icpth of four hundred and eighty fc«t The borings at first produced flowing wells, but pnmpinff is
[>w necessary. Moat of tte on is refined in London, Out. It is supposed to originate in the Cor-
'ferons formation.

165. Oayaga. Extenrtwt gypsum deposits about three miles from the town. The bed worked is
bout five feef in thickitom.

lee Tilaonbnrg. Pwtawlemn has been obtained in this vicinity.
IST. Bnotford. Erif clay used in manufacture of white brick. Artemisia gravel thirty-flve milea
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I'm

E-

i

Great Western Division.

Ms. I
firantford, Norfolk and Port Bnrwell R*y.

6

1
10
14

16

ai
22
26
27
82
84

Harrisburg.
r1 1 67Brantford.

Mt. Pleasant.

Mt. Vernon.
Burford.

Harley.

Hatchley.

Norwich.
G.B.&L.E.Gro8a.
Middletownline,
Springford.

Can.8.Ry.Cross.
Tilsonburg.'^s

Tilsonburg Jun.

6. Onondaga.
«

(I

734
6S9

810

839
844

9.Comif.&8.0riBk.''"
It

U 844

tl

it

U 8tl

U 797

U 788

W

Welland Division.

Connecting Lakes Erie and Ontario.

Port Daltiousie to Port Oolbome.

Toronto, G.T.R.
Hamilton.
Port Dalhousie.

3St.Cath'rIne8i6«

6 Merritton.

8Thorold.»69
10 AUanbnrgh.
11 Allanburgh Jn.

18 Port Robinson.

17 Welland.
20 Wellan;^ Juno.
24 Humberstone.
26 R. Colbome.

Buffalo.

ass

ass

6 a. Medina and Oneida.

6 c. Niagara,
it

6 d. Ouelpb.
t(

6. Onondaga.

It

II

9. Comif.&8.
tl

370

003

091

089

60t

Ori8k.'"'6

Oaaady Ballwajr.

OlMontreal.*!"

88lCoteau.

42 St. Plycarpe.

68 Glen Robertson.
61 iAlexandria, Ont
68 Kenyon.
72 MaxTille.

70iRoxboroGrav.P
87:GaflBelman.

94 South Indian.

106 Eastman's Sp'gs

116|Ottawa.*»6

IChaudiere Falls

S c. Chazy.
II

it

4 a. Trenton.
It

4 c. Hudson Rirer.

4 b. Utica.
<i

4 a. Trenton.

161

Oraad Tmnk Railway.
Midland Division.

Toronto.

(Union Station).

IDon.
9 Scarboro Juno.

liJAgincourt.

4 c Hudwn River. *"
n 283

f
'*''

a' 69

Ms.
I

Grand Tmnk Railway-
Midland Division—Cim.

17

.20
28

^9
86
88
42
49
64
67

84
41
46
49
60
68

69
68

67
70
78
76

78
84

i?

6

8

9
14

18

28
SI

24
26
28
46
49
66

62
6S
75
77
83

87

62
78

66
78
77
81

Millikens.

Unionville.

Markham.
Stouffville.

Ballantrae.

Vivian.

Mt. Albert.

Ravenshoe.
Sutton.

Jackson Point.

Goodwood.
Uxbridge.
Marsh Hill.

Wick.
Blackwater.

Sunderland.

Cannington.

Woodville.
Lomeville June.

4 b. Utica.

4 a. Trenton,
it

Argyle.

Eldon.

Portage Road.
Eirkfield.

Victoria Road.
Gorson'sCross'g.

Coboconk.

Port Hope June.

Port Hope.
Quay's.

Perrytown.

Garden Hill.

Summit.
Millbrook.

Fraserrille.

Peterborough.

Bethany.
Brunswick.
Franklin.

Omemee.
Reaboro.
Lindsay.

Mariposa.
Manilla Juna
Blackwater.

Sunderland.

Cannington.

Woodville.

Oambray.
Grass Hill.

Lom«ville Juno.

Beaverton.

Gamebridge.
Brechin.

4 0. Hudson River.
II

4 b. Utica.

4 b. Utica.
It

4 a. Trenton.
II

<i

it

a
II

II

II

It

II

II

II

It

It

II

II

II

II

II

It

II

tl

II

II

It

II

tl

It

tt

it

tl

it

11

It

It

It

II

ft

it

li

tt

808

847

600

860

896

916

106. St. Catherines. Brines obtained in artesian wells here, but too impure for manofactare of

salt. Mineral water.
160. Thorold. Ooodsectionof Clinton and Niagara in cnttin;; of Welland Canal. Fossils. A band

of ardUacions limestone eight feet thick, in the Nii^ara, yields an excellent cement.
170. Madoc. Mines of magnetic iron-ore. A blast-fnmace was at one time in operation in Madoc

Village, but the ore is now exported. This is the typical region of the Hastbigs senes of the Lanreii>
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ess

8S1

B46

896
SSI

TfO
8T0

911

892

83T

847

481
65t

910

lit

6B0
(j

86»

9SB

851

846

• 96

"eTi

T6t

7»7

rmanofwtnreof

IfobsUb. A band

JeratlonlnMadoc

Ks.|

Grand Trank Railway-
Midland Division—Con.

84
88
91
93
94
98
102
106
106
109
112
114

116
120
124
128

Schepeler.

Uptergrove.

Atherly.

Coucbiching.

OrilUa.

Silver Creek.

Uhthoff.

Foxmead.
Alma.
GoMwater.
Fesserton.

WaubauBhene.
Sturge«D Bay.

Vietoria Harbor.

Old Fort.

Midland.

4 a. Trenton.
<(

ti

(t

It

t<

<c

<i

<i

(i

it

i(

u
It

(I

It

Peterborongh and Lakefleld Branch.

6

8
9

14
18

23
31

88
36

40

Ft. Hope.
Quay's.

Perrytown.
Garden Hill.

Summit.
Millbrook.

Fraserrille.

Peterborough.
Auburn MiUs.

Nassau Mills.

Lakefield.

4 a. Trenton.
It

<i

tt

«
u
tt

it

It

tt

tt

481

6S2

910
772

6S0

Belleville Branch.

4
9

18

16

20
27
38
44
60
63

67

66

Montreal.* 1°

Belleville.

Corbyvillc.

Foxboro.
HoUoway.
N. Hastings Jn.

Stirling.

Hoards.
Gambellford.

Hastings.

Birdsall's.

Blezard's.

Keeno.
Peterborough.

4 a. Trenton,
tt

t<

ft

it

It

tt

<f

«{

It

«
tt

tt

S86

616
415

807

635

680
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Vs.
I

Owen Sonnd Branch.

6

8
16
21

34
41
44
46
48
62
66
60
64
68
12
76
81

86
92
98
102
106
109
114
118
122

j Tor'nto,nnion

J Station.

Toronto J^ono.

Weston.
Woodbridge.
El -inburg.

Bolton.

Mono Road.
Cardwell June.

Charleston.

Alton.

Melville June.

Orangeville.

Orangeville Jud,

Laurel.

Orombiefl.

Shelboume.
Melancthon.
CorbettowD.

Dundalk.
Proton.

Flesherton.

Markdale.

Berkeley.

Williamsford.

Amott.
Chatsworth.
Rockford.

StVincent'sR'd.

Owen Sound."'

I
4 c. Hudson River, «"

It

M
4i'

It

t(

6 a. Medina,
it

6 c. Niagara.

439
BS8

TIB

838

976

1367

1898

8c.Nia.&6b.Clin.'3»«
6 d. Guelph.

it

1616

it

<i

t(

<l

It

(i

6 0. Niagara, 6 m.
6 d. Guelph.

it

tt

16X9

1701

1613
18B7

13B9

1329

12I<

6 c. Niagara, 18 m. ^**
u 918

886

Teeswater Branch.

Mb.

Toronto.*

Orangeville.

4 OnngeviUe Jn.

t Amaranth.
10 Waldemar.
12 Luther.

28 Arthur.

80 Kenilworth.
88
44
48
66
60
62
69
74

Mt. Forrest.

Pages.

Harriston.

Fordwich.

Gorrie.

Wroxeter.
Wingham Qoad.
Teeswater. '

S8S

j 6b.CUn.,&6c.Ni..Ar-

I
tern, grav., 45 m. *"*

6 d. Guelph. >«»«

II 1846
II 1498
It 1644

It IB SB

II 1486
II 1380

1883

1846

9 c. Com. andOris.^*""
<l 1183

tt 1183

II

It 1084

6. Onondaga.

Perth and Smith's Falls.

6
12

Smith's Falls.

Pike Falls.

Perth." ">

8 A. Caldferous.
II

1 a. Laurentian. *^^

Eastern Division.

Between Montreal, Ottawa, Pembroke, and Sud-
bury.

1

4

8

11

12

17

19

27
82
37
48
48

69
64
74
78

83
90
93
99
103
109

Montreal.* I °

Hocbelaga.

Mile End.
Sault aux Rec>

oUets.

St. Martin.

Martin Juno.

Ste. Rose.

Ste. Therese.

St. Augustin.

Ste.Schola8tique

St. Hermas.
Lachute.*"
St. Philippe.

67Gr«nville.

Calumet.
Pointe au Ghene.

Montebello.

Papineauv'le*"
N. Nation Mills.

Thurso.

Rockland.
Buckingham*''
L'Ange Gardien.

E.Templeton*"
114 Gatineau.

118Hull.«>»

120 Ottawa, Ont.«'«
122Skead8.«i^
126 Britannia.

129 Bell's Comers.
186Stittsville<

189 Cleary's.

144 Ashton.
146 Appleton.
149 Garleton June.

165 Almonte.
169 Snedden's.

164Pakenham."8
172 Amprior.*'*
175 Braeside.

178 Sand Point.

184 Gastleford.

4 a. Trenton.
It TO
It ti«

8 c. Chazy.
It

8 a. CalciferouB. "
It

it tST
U t38
tl 88 7

tr 82ff

(t 868

8 c. Chazy. ''o

8 a. CalciferouB. ^^
1 a. Laurentian. >'*

II 178

tl 188

It

2 b. Potsdam. '""

1 a. Laurentian.
M 1«3

II

It 168

it 175

4 a. Trenton. "•
It •

.

'_.':
;

8 c. Ghaiy.
It

It
'",-

II .

tl

tl .
•?'»'"

3 a. Calcifercns.
It

It

8 c. Chazy.

2 b. Potsdam.
1 a. Laur. & 8 a. Calcif.

1 a. Laurentian.

6 and 7. Silurian. "<

210. Montreal. The region about Montreal is one of much geological interest. The following
formations are represented in the immediate vicinity of the city: Pleistocene, Lower Helderberg,
Hudson River, Utica, Trenton, and Chazy. The Chazy is here about two hundred feot thick, and
consists chiefly of limestone. Exposures may be seen north of the city, as on the St. Lawrence road,
also at Cauchnawaga, where there are extensive quarries. The Trenton is here about six hundred feet
thick, and is composed of gray and blackish limestones for the most part. Good exposures, with nu-
merous fossils, in quarries at the Mile End and at Pointe Claire. At the last-named locality. Black
River beds occur. At the Reservoir, and at many points in Mount Royal Park, limestones, also of
Trenton age, but differing in appearance from those of the above-meutioned localities, are well shown.
The Chazy and Trenton formations of the vicinity supply most of the building-stone used in the city.

The utica shales may be seen at the upp
"

their soft character are usually i -tnceaieA. '

most considerable being on St. 7Ielen'B Island,
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Ms.

CBBadiao Paeifle Railway-

West of Sudbury Junction.

444
45S
460
468
478
601
610
616
618
680
682

Sudbury."!
Chelmford.
Vermilion.

Phelan'a Pit.

Archer.

Pogomasing.
Spanish Forks.

No. 28 Siding.

West Branch.

Pass Landing.
Biscotasing.

1 b. Huronian.
it

1 a. Laurentian.

Gap of 3S0 miles from Biscotasing to Port Ar-
thur, in which no stations yet permanently located,
though road for the greater part built.—Dec, 1884,

St. Eustache Branch.

19

27

Montreal.

Ste. Therese Jn,

St. Eustache.

4 a.

8 a.

Trenton.

Calciferoua.
it

St. Jerome Branch.

1

4
8

11

12

17

19

21

27

Montreal." »»

Hochelaga.

Mile End.
Sault aux

ollcts.

St. Martin.

St. Martin Jn.

Ste. Rose.

Ste. Therese.

St. Lin June.

St. Janvier.

Rec-

4 a. Trenton.

3 c. Chazy.

8 a, Galciferous.

4 a. Trenton.
8 a. Calciferous.

70

KtS

8S

S20

Ms. St. Jerome Branch— Con.

89

St. Jerome.""

New Glasgow.

erj 1 c. Norian or Upper
( Laurentian. ^'

'

St. Lin Branch.

19

21

24
27
30
34

Monft-eal.*!"

Ste. Therese.

St. Lin. June.

Mascouche.
Ste. Anne.
Les Plaines.

St. Lin.

4 a. Trenton.

8 a. Calciferoua.

4 a. Trenton.

8 c. Chazy.
8 a. Calciferoua.

Aylmer Branch.

Aylmer.
Duchesne Mills.

Belmonte.
Hull.

Ottawa.

8 c.

4 a.

Chazy.
(t

«

Trenton.

SSfl

185

Brockville Line.

6

9
15

18

21

26
80
82
84
86
89
41
46

Garleton June.

Beckwith.

Franktown.
Welsh's.

Smith's Falls.

Story's.

Irish Creek.

Walford.
Bell's.

Jelly'a.

Bellamy's.

Clark's.

Fairfield.

Brockville.

3 a. Calciferous.
«

2 c. Potsdam.
It

8 a. Calciferoua.
it

it

u
(4

U
«(

IC

(t

2 0. Potsdam.

the railway west of Mattawa, where it leaves the valley of the Ottawa River." (Dr. A. H. C. Selwyn,
in " Descriptive Sketch of Geology, etc., of Canada.")

281. Sudbury. " After passing the Wahnapite Hiver bridge, the Hnronian rocks commence, with a
series of flinty felsites or lelsitic qnartzites, succeeded by dark-gray quartzose conglomeritic beds ;

also massive crystalline diorites, red, fine-grained syenites, and a great variety of highly altered voU
canic agglomerates, felspathic and dioritic." (Ibid.)

From Sndbnry the Algoma Mills branch runs over Huronian rocks to the shore of the lake. The
main line westwud, to Fort Arthnr by the north shore of Lake Superior, will be in operation soon.
From Sudbury it passes for about seventy miles over Huronian rocks. Thence to within about fifteen
miles of the Nepfgon River the Laurentian is the most widely spread formation, though intenected
by belts of Hnronian and with extensive granitic and dioritic intrusive masses. On bou sides of the
Nepigon, rocks of the Nepigon series (Cambrian) are found, and are separated by a mass of intmaive
granite only from the Animike rocks oi the vicinity of Port Arthur.

8S2. St. Jerome. The rocks of the Norian or Upper Laurentian may be seen here, but are more
typically shown at New Glasgow village, six miles distant, and the present terminus of the railway.

aS8. The numbers affixed to the Animikie, Keweenian, and Upper and Lower Potsdam, in the
table on p. 58, are those used for convenience in this chapter, but are not intended to affirm the pre-
cise correlation of these with other formations similarly numbered in adjacent states.
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in. gtanitoba antr 'gaxi\j-W8itnt ©erritorji.

Inelndlng dlitrloto of Auinlbote, Albert*, 8Mkatoh«w«n, and AthabaikiK to bu« of Rooky Monntalni.

List of Qeologioal Formations.

20. QCATIMART.

19. TranART.

18. Cbbtaoio-Ter.
TIART, La-

A 1 1U V iUm • Lake depoiits of Red RWer Valley and I'eaoe River, etc.

Stratified Sands and QravelSi and IMoraineSi

Boulder CiayorTill.

Upper Boulder Clay.

Interglaelal Lake_Depoflt Of Bonthen Alber-
ta, etaLower Bonlder Olay,

8hiDgle Beds. j

Mloeene. CoDglotnerate Sandstone and Argllllte of Cypresa IIUls, ete.

Porcupine Hill

Series.
Fort Union.
Laramie. j^^

Willow Creek
Seriesi

St. Mary's River
Series.

§4

m i Wapite River
Qroup.

I

18. OBITAOIOrS.

9-12. Dkvonian.

4. Siluro-Camb.

1 b. HVRONIAN.

1 a. Ladrintian.

Fox Hill Series.
Pierre Series.

Belly River Se-
ries.

Niobrara or Ben-
ton Series.

Fox Hill Ser.
Pierre Series.
Niobrara Se*
ries.

Benton Se-
ries?

Limestones of IVIanitoba Lake, etc.

TrentOn Qrou p • (limestones of Wiunlpeg Lake, Red Rtyer Valley, eto.)

J Smoky Riv
' er Qroup.
Dunvegan
Croup.

Ft. St. John
Croup.
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nUlnt.
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liver 1

Riv
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;an
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John

i

'11«7, ete.)

1

I

Mb.

"O
2

7

15

29
86
40
49
56

64

72

77
86
98
106
114
128

tt

«i

It

It

It

It

CanadlmD Paelfle Hallway— Con.

I
Winnipog and Rocky Mountain Section.

Winnipeg^* • »
" 20rAlluvi«m.

Air Line June.

Bergen.

Rosser.

Marquette.

Reabum.
Poplar Point.

High Bluff.

Portage la

Prairie.

Bumside.""

Bagot.

McGregor.
Austin.

Sidney.

Carberry.

Sewell.

Chater.

7»7

77«

'HI

7S1

790

Koa

«30li'

Mh. Winnipeg and Rocky Mountain Section-- Con,

II
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Ms. 1 Pembina Monntain Section.



CANADA. (BRITISH COLUUBU.)

IV. gritbl^ €alnmhm.
List of Formations.



1

1

frii

r J.
I" '

'*

lit

til

;i

r^

?v

80 AN AMERIOAN GEOLOGICAL RAILWAY GUIDE. (CAN.)

Ma. Canadian Paelfle Railway.

12
20
JO
40
49

68

68

16
82
SH
90
100

Port Moody.

Port Hammond,
Whannock.
"St. Mary Man."
Naoomin.
Harrison River,

Agassiz 302

Ruby Creek303

Hope.
Texas Lake.'"*
Emorr
Yale.*""

Spuxsum.

(19. Tertiary overlain

) by drift.

(I IS

(I 3£

(t 24

U 4 2

j 18. Cretaceous over-

} lain by drift. "^

j Metamorphic rocks of

( Coast Ranges.

u
«(

96

209
198

182

216

366

Ms.
I
Canadian Paciflc Railviray— Con.

117

127

137

148

149
163

160
166

177

194

206

North Bend.

Keefers.*"^

Fraser R.
Bridge.30T

Lytton.3»«

Section House.
Section Ho.'""
Drynok.
Spence's P-idge.

j Chinaii- .n's

j Ranch.310
Ashcroft.''^^

( Penny's

I
Ranch.8i*

j Metamorphic rocks of

I
Coast Ranges. **^

16. Triassic (?)
"*

(18. Cretaceous,

} "Shasta Group."""

] Metamorphic rocks of

1 Coast Ranges. ^*^
»i 766

19b.Mio.(Volcanic).«*«
" 769

c< 7 89

I
18. Carboniferous.

f 877

18. Cretaceous. '"«>

i 18. Miocene (Vol-

( canic). 1276

* Reduced levels above ordinary high water of Pacittc Ocean.
801. The rocks forming the south side of Burrard Inlet, and underlying the flat or gently nndu-

lating tract about the mouth of the Fraser, are, so far as known, Tertiary, and, at least in part, of Mio-
cene age. The covering of drift being, however, thick, and the region as yet but partially explored, it is

difScult precisely to fix the limits of these rocks. Cretaceous rocks of the Shasta group, and possibly
of the overiying series to which the coals of Vancouver Island belong, also occur.

808. The Cretaceous rocks above referred to are supposed to cross the Fraser about here. They
are somewhat extensively developed on Harrison Lake, and hold abundance of Aucella PiocM^^ which
may be considered as the most characteristic fossil of the Cretaceous of the mainland ot British Co-
lumbia.

803. The metamorphic rocks of the Coast Ranges, named the " Cascade Crystalline series " in the
preliminary classtflcation, consist of a great variety of gneissic and schistose materials. Orthoclase
felspars are seldom developed, and dioritic rocks are abundant. The scries also includes limestones.
It is, with little doubt, of the same age with the similar rocks of the vicinity of Victoria, and these
are known to be Palaeozoic, and probably, in part at least. Carboniferous. The series has been largely

built up of contemporaneous volcanic rocks which have since been extremely metamorphosed. Large
granitic and syenitic int' isive masses are frequent.

804. At Silver Peak, near Hope, at a height of about seven thousand feet, exceptionally rich silver-

ores occur. These exist in veins traversing a small outlier of the Shasta Cretaceous which occupies
the summit of the mountain. Litigation has so far prevented the development of these mines.

305. At this point the line enters the Ca&on '>f the Fraser, and the scenery becomes grand in the
extreme, the river brealdng through the axial p'M'ion of the Coast Range. From the mouth of the An-
derson River (Boston Bar) the valley becoim^.^ " .. .in comparatively wide, and the mountains retreat to
a greater distance.

806. The immediate valley of the river is excavated, in this part of its course, in dark slaty or
schistose rocks, which have been referred to as the " Anderson River series " in preliminary reports.

The age of these is uncertain, but they are very possibly Triassic. They underlie the lowest Creta-
ceous, and rest between it and the older crystalline rocks, and have evidently been the source of the
gold which is found on this part of the Fraser. The bar and bench diggings of the Fraser were at one
time very remunerative, and were the first in British Columbia to attract attention and lead to an in-

flux of miners. Subsequently the mines of the Cariboo country and rich gold finds in other districts,

drew away the mining population.
807. A trough of Shasta Cretaceous here crosses the river obliquely. It forms the hills and mount-

ains which rise above the valley on the east, for many miles to the southward. The rocks consist of
hard, greenish sandstones or quartzites, with beds of conglomerate, and evidently represent, for the
most part, the deposit of a shore-line. At Jackass Mountain, on the wagon-road, they are well shown,
and have Vielded specimens of Aucella FiochU and other fossils.

808. The line here leaves the Fraser to follow the Thompson River. Immediately north of Lyt-
ton the Cretaceous trough above referred to—which appears in the intervening distance to be inter-

rupted—resumes, and characterizes the S^er Valley for a long way to the north.
809. The Tertiary rocks of this part of the province are all provisionally classified as Miocene, and

are probably of the age of the " Truckee Miocene " of the 40th Parallel Report. They consist gener-
ally of sandstones, shales, etc., capped by a great thickness of volcanic materials which are largely
basaltic. The sedimentary part or the formation frequently holds lignites or coals, and a number of
fossil plants have been obtained from it.

310. The rocks provisionally classed as Carboniferous are, at least in great part, of that age, and
hold limestones characterized by FunUina. They consist, however, for the most part, of qnutzites
and hard shales, and contain great beds of contemporaneous volcanic matter, in association with
which serpentines occur. These rocks are well displayed on the wagon-rood from Ashcroft north-
ward to Clinton. The serpentines, with associated conglomerates, etc., are best seen on this road be-
tween Hat Creek and Mundorf's.

311. The rocks in this vicinity are much altered, but those in the valley appear to belong to an iso-

lated Cretaceous area.
818. Oeneral Note on Vi\flnh-kfd Portions of Une east of KanUoopt Zofe.—The line may now

(December, 1884) be said to be practically completed to Kamloops Lake, leaving, under construction, a
length of about one hundred and eighty miles eastward from this point to the month of the Kicking
iiorse River, on the Columbia. The lower end of Kamloops Lake lies on rocks of the Cftche Creok
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I series, which have been characterized in a previooa note ; the greater part of the lalce is, however, bor-
Idered by volcanic rocks of Tertiary age. Cherry and Battle Bloffs, on opposite sides of the lakes, are

f
believed to represent the core of an ancient Tertiary volcano. In the former considerable veins of mag-

I netite occur. Remunerative gold placers have been worked for many years on the Tranquille River,

I which flows into the lake. Near the town of Kamloops the rocks of the Cftche Creek series reappear
land characterize the banks of the SouthThompson River to the lower end of Little ShuswapLake, though
the higher portion of the plateau to the south is composed of volcanic Tertiary rocks. White sUty cfe-

)OBits, due to the last stage of the glacial period, are cut into terraces along the banks of the river.

Little and Great Shuswap Lakes, with Adam's Lake, are fjord-like bodies of water occupying deep,
aountain-bo/dered valleys in the western portion of the Qold Range. The lakes are bordered by
neissic rocks and crystalline schists, which have been referred to collectively, in the reports of the

-eological Survey, as the Shuswap series, and are now believed to be Archaean. These rocks prob-
Ebly exceed thirty-two thousand feet in thickness, and are divisible into several subordinate seriea.

For further information on the country from the mouth of the Fraser to this point, see " Descriptive
Sketch of Physical Geography, and Geology of Canada, 1884," and " Report of Progress, 1877-1878."
Leaving Shuswap Lake, the hne follows up the valley of Eagle Creek and traverses the Gold Range
py thel^le Pass to the west crossing of the Columbia River. Thence it crosses the Selkirk range to
Me east crossing of the Columbia, and follows that river up (southward) to the mouth of the Kicking
pone. This portion of British Columbia may be said to be geologically unknown, but consists, so
Ear as ascertained, of rocks similar to those of the Shuswap Lakes, with quartzites and Bchists which
re probably Cambrian.
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V. Steamboat §l0wtjes.

I. Montreal to Qaebec* Little of geological interest is to be seen on this route, the rivei-

banks b<>'ng generally low, or where higher usually showing only drift deposits. Near Quebec, sec-

tions o^ Cambrian and Cambro-Silurian rocks.

Q'lebec and Gnlf Porta. Quebec to Pictou, Nova Scotia, with calls at intermediate ports.

A picturesque and geologically interesting route.

Quebec. (See Note 24, under Intercolonial Railway.) Soon after leaving Quebec, a fine distant
view of the Montmorenci Falls. Beyond the east end of the Island of Orleans, Laurentian rocks form
the north shore. At St. Paul's Bay, Little Mai Bay, and Murray Bay, small outliers of Cambro-Silu-
rian. Beyond these the north shore is entirely Laurentian. Behind Murray Bay the mountains are par-
ticularly bold. The south shore to beyond St. Anne des Monte is composed of Cambrian rocka, wnich
form picturesque hills near Bic.

Father Point. Pilot station. Cambrian.
Metis. Cambrian. A sea-side resort.

Beyond Matanne the Shickshock Mountains to the south. The higher portions composed of Pre-
Cambnan rocks with extensive granitic intrusions. Beyond St. Anne des Monts the south shore is

fringed with Cambro-Silurian rocks to GaspS Bay.
Gaspfi. Ship Head, at northern entrance to Qasp6 Bay, a bold promontory. Lower Helderberg

limestone. The shores of Gaspfi Bay are generally characterized by Devonian rocks. Excellent sec-

tions. Fossil plants. The south point of Gaspfi Bay is comuosed of rocks of the Bonaventure (Lower
Carboniferous) series. This occupies the coast to the Bale des Chaleurs.

Perc6 Silurian limestones here appear below the Bonaventure, and form the remarkable pierced
rock, two hundred and ninety feet high, which gives the place its name.

Bale des Chaleurs. (See notes under Intercolonial Railway.) The northern shore of the eastern
part is principally composed of Silurian and Bonaventure rocks ; the southern, at Bathurst, Bonaven-
ture formation; eastward, to Point Miscou, Middle Carboniferous.

Miramichi Bay. Shores all Middle Carboniferous. Carboniferous rocks constitute the whole New
Brunswick shore to Pictou. Prince Edward Island, Permo-Carboniferous and Triassic.

Quebec to Sagnenay River.
Suebec. (See notes under Intercolo.nial Railway and Quebec and Gulf Port steamers.)
urray Bay. An outlier of Cambro-Silurian rocks liere occupies the coast for a distance of six

miles, and runs up the Murray River for a similar distance, gradually narrowing out. The rocks arc

well displayed in White Point at the wharf and at Les Ecorchfis on the east side of the bay. They
consist of limestones and calcareous sandstones. Black River, and Trenton, and arc highly fossilifer-

ouB in some places. Fossiliferons glacial clays on some parts of the beach at low tide. Ancient sea-

margin terraces with marine shells to height of over 600 feet in this vicinity.

Rividre du Loup. Cambrian, Marine shells in glacial clays of beach on east side of bay at month
of river.

Tadousac. At mouth of Saguenay River. Laurentian. Fine examples of terraces at severiil

levels. The Saguenav River, from this point to Ha Ha Bay, is the finest example of a fjord on the

eastern coast or Nortn America, and is celebrated for its grand and gloomy scenery. It possesses all

the characters of a true fjord—bold rocky shores without beaches, uniformity in width, great depth in

its upper part, and comparatively shallow water at its mouth. From Tadousac to Ha Ha Bay is a dis-

tance of about sixty miloa. Near this point the valley bifurcates, one branch reaching to Lake St.

John—forty miles—by Chicoutimi, while the other is occupied in part by Lake Kenogami. Tlie

rocks to Ha Ha Bay and Chicoutimi are all Laurentian, and generally heavily glaciated. Near the

wharf at Ha Ha,'Bay an intrusive mass characterized by anorthosite felspar. Round Lake St. John
extensive area of Norian rocks, with overlying Cambro-Silurian, and jglacial days with marine shells.

The existence of this great fjord is probably due to the greater drainage area tributary to it as com-
pared with other rivers on the north snore, and it was probably in the first instance excavated by the

river at a period of greater continental elevation than the present.
Port ninlgrave to Sydney, C B. (Steamers connecting with Eastcn Extension Railway

at Port Mulgrave and running through the Bras d'Or Lakes to Sydney, C. B.)
Port Mulgrave. (See Notes 05 and 66, under Eastern Extension Railway.)
The Bras d'Or Lakes are celebrated for their picturesque scenery. They ar.- almost altogether sur

founded by a fringe, of varying width, of Lower Carboniferous rocks, behind which rise hills of Pre-

Cambrian rocks. The formations met with in Cape Breton generally are, however, very varied.
Sydney. Coal-formation rocks, with the most important coal deposits of Cape Breton. The prin-

cipal workings are in the Sydney main seam, averaging about six feet thick, and these already extend

in some places to a considerable distance beneath the sea. Fine section on northwest side of Sydney
Harbor, described by Mr. Brown as including thirty-four seams of coal and forty-one underclays with

|

Stigmaria. Erect trees and Calamitcs at eighteen distinct levels. Sydney mines afford good c .'U for
i

gas-makin<; and steam purposes, yielding a istrong coke.
II. Toronto or Hingaton to Montreal by Steamer. This is a favorite route with tourlet'.

After leaving Toronto, the north shore of Lake Ontario Is composed of Hudson River rocks for twenty
{

miles. Thence Utica twenty miles, Trenton one hundred miles. The rocks are generally heavily cov-

ered with drift, which often forms steep banks. Both shores, and the islands at the eastern extremity

of the lake, are based on Black River limestones. The north shore is then occupied by Laurentian for

about thirty miles, the river cutting through a narrow neck of these rocks, which connects the sreat
j

Laurentian area to the north with that occurring in New York State. This produces the well-known
j

scenery of the Thouf^and Islands. For ten miles above Brockville the rocks on the north shore, Pots-

dam ; south shore, Laurentian and Potsdam. Thence Calciferous on both shores twenty-flve inilei".

Thence to Mill Roches (twenty-seven miles), north sliore, Chazy : s^nth shore, Calciferous. Thence
Calciferous on both shores, twenty-four miles. Thence to Cotea i i, U. <j i ,•!• es), north shore, Chnzy;

south shore, Calciferous. Thence, for eight miles, both sh jr< nnd Grajiu I -laid , Calciferous. Thence,
|

In twenty-six miles, Potsdam, Calciferous, Black River, Tron' »/, Ciiia, iu :i; u .i. succession tc .lion-]

treal. (See notes on Grand Trunk Railway, which runs parallel * > r.'>rtb ilicto of iuke and river.)
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Thb Rapids op thb St. Lawrknce.—Throughout that portion of the river characterized by
Irapids, the rocks are those of the Cambro-Silurian system. The Lacbine Rapids occur over the out-

crop of the Trenton limestone, the wide basin occupied by the river below being excavated in the

softer Utica shales. With this exception, no very marked connection between the geological structure

and the existence of the rapids is evident. The rapidt' may be said to begin below Prescott, but are
mimportant till the Upper Long Sault i.i reached, thirty miles below that place. Four and a half
niles below these are the Lougue Sault liapids, which ave twt.'ve miles in length, with a fall of forty-

ei^ht feet. Farther down, at C6teau, the rapids recomiaence, and are known as the Cflteau Rapids.
3elow these is calm water for about five miles, when the Cedar Rapids, a mile and a half long, occur,

^fter three miles of calm water are the Cascade Rapids, below which Lake St. Louis, at the moutn of the
Jttawa River, is entered. The Lachine Rapids, between this lake and Montreal, are the last, with a
descent of forty-five feet. Above the Lachine Rapids (he descent of the river is one hundred and
leventy-flve feet, making the total descent, from Lak^ Ontario to the head of ocean navigation in

Iho harbor of Montreal, two hundred and twenty feet. The average fall of the river is about eighteen
mches to the mile, but a large part of thii? descent is accomplished in the various rapids. These are
lurmonnted by vessels ascending the river by a series of canals, aggregnting forty-two miles in length.

III. Routes flrom 8anua, Owen 8oand, CoUinswood, etc., to Port Arthur (con-

necting there with C. P. Railway).
Two main routes are followed—one to the south of Manitoulin Islands to'Sault St. Marie, the other

J the north of the islands to the same point. The boats leaving the last-mentioned ports frequently
ake the north shore route, which, from a geological or picturesque point of view, is to be preferred.

The south shore of the Manitoulin Islands is throughout composed of Niagara limestones, with
kutlying patches of Guelph in some places.

After clearing Notawasaga Bay, the northeast shore of Georgian Bay is Laurentian to and at KU-
amey. Thence the shore of the mainland is for seventy-flve miles Hiironian, the off-lying islands con-
Jlsting of Cambro-Silurian rocks, from the Black River series to the Niagara. The north shore is then
lor twenty miles Laurentian, this formation forming a narrow band with Huronian behind. Then
venty miles Huronian to Bruce Mings.

Bruce Mines. Good locality for studying the Huronian rocks. Copper-mines at one time exten-
ively worked; at present closed. The veins traverse a mass of Interstratified diorlte. The ore is

miefly copper pyrites. From Bruce Mines for ten miles, north shore, Huronian ; south shore, Cam-
Iro-Silurian. Thence to Lake Superior, both Sugar Island and the southwest main shore of peculiar

Bd and spotted sandstone of Potsdam or Chazy age. Thence to Port Arthur steamers generally run
Br from land. The north shore is principally Laurentian and Huronian to Nipigon Bay, whence
Bwer Cambrian rocks characterize the shore and form all the off-lying islands to Thunder Bay.
Thunder Bay. (Sec Note 224, under C. P. Railway.)
IV. Ttctoria to Nanaimo and Comox and Northward.
Victoria. Highly altered rocks dioritic, felspathic, and micaceous, in a few places becoming al-

jost gneissic, witii interbedded black argillites and crystalline limestones. The latter in a few places
|old obscure fossils, which are Palajozoic and very probably Carboniferous. Many intrasive syenltic,

tc.. masses ; one of which characterizes both sides of Victoria Harbor at the entrance. The rocks or
^is vicinity may be taken as typical of those forming the axial portions of Vancouver Island, and are
irgely altered vclcanic products. Limestone may be observed near entrance to Beacon Hill Park, and
t the shore at the west end of the town. Fossils in limestone on road near east side of Esquimau Bay.
fery fine glaciated rocks every\vhere along the shore. These are overlain by boulder-clay, and this

gain by stratified clays and sands which in some places yield marine sheik. Good sections of all

Bese deposits in shore cliffs. (See papers in " Quart. Jour. Geol. Soc," Vol. XXXIV., p. 89, and ibid.,

Bl.)

From Victoria, northward along coast, similar rocks to Saanich Point, the end of which is fringed
' Cretaceous.
Cowichan Harbor. South side. Cretaceous. North side, metamorphic rocks (Carboniferous?).
Maj)le Bay. South side. Cretaceous ; north side and at wharf, similar metamorphic rocks. From

jple Bay, for eight miles, coast metamorphic, off-lying islands Cretaceous. Thence to Dodd Nar-
Itvs, coast and island Cretaceous. (Productive coal measures.) Just north of Dodd Narrows, high
pfis of these rocks.

Nanaimo and Departure Bay. Productive coal measures (Cretaceous). Extensive coal-mines,
ttms worked five to fifteen feet. These are true bituminous coals, yielding a good coke, and suitable
gas manufacture. From Departure Bay, for fourteen miles, the coast chiefly of metamorphic rocks

ke those above described. Thence to Comox, forty-two miles, Cretaceous.
Comox. An extensive coal-field, but by reason of the more accessible position of Nanaimo the

Sues here are not at present worked. On Texada Island, to the northeast, fine deposit of magnetic
pn-ore.

N. B.—The route above described is that taken by coasting steamers. Steamers bound north-
krd to Port Simpson and Alaska generally pass farther out near the off-lying islands. These are
Tiost altogether composed of Cretaceous rocks, and, in consequence of their general northeastward
D, the outer tier of islands displays the higher members of the formation as here developed. The
pithwestem sides of the islands generally form low sandstone cl'ffs.

Route Northward from abreaHt Comox to Port Simpson and Alanka. From Comox
' Cretaceous rocks probably extend in a wide belt alonij the share nearly to Seymour Narrows, but

i heavily covered by drift deposits, which form white cuffs. High mountains in the interior of Van-
aver Island composed, so far as known, of crystalline rocks, witli extensive OTanite intrusions.
Seymour Narrows and northward to Alert Bay. Metamorphic and crystalline rocks. (See Note

, Can. Pacific Railway, W. Coast portion.) Near Port McNeil, rretaceous rocks again form a strip
\\ow country, extending back from the shore, and continue to Beaver Harbor. Thomas Point and
Tth shore of Beaver Harbor, and thence to north end of Vancouver Island, all rocks of the older
ties. Similar metamorphic and crystalline rocks, with Interbedded slaty argillites and limestones, and
pitic intrusions northward to vVrangel, in Alaska. In vicinity of Port Simpson, slaty argillites and
ca schists with limestones extensively developed. Near Wrangel sunilar mica schists yield very
! garnet crystals. Wrangel is at the mouth of the Stickeen River, by which the gold-mines of Cas-
f are reached.
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Cl^e Slefo ^ttglatti) States.

General Note on the Geoloot of New England.

The geology of the New England States is moch more difficult than that of the country west of
the Hudson River and Lake Champlaln. The rocks are very largely crystalline, besides being greatly

contorted and folded. Both Archaean and metamorphic Paleozoic groups are represented, and geolo-

gists have disagreed as to the extent occupied by each of these two series. A quarter of a century
since (before 1^) the opinion was commonly entertained that these crystallines consisted entirely of
Paleozoic rocks in an altered condition ; now it is generally concedea that many of the older areas
are to be found. Different views are also entertained as to the value of lithologlcal distinctions for
chronological purposes. Fortunately, a few fossiliferous areas have escaped the ravages of upheaval
and denudation, and it is only by a study of the relations of these to the underlying or overlying crys-

tallines, that any attempt at correlation is possible. The principal localities where fossils are found
are (1) the region of the Taconic schists and Stockbridge limestones : (3) that of probably Devonian
limestone in the Connecticut Valley at Bemardston ; and Niagara limestones at Littleton, N. H.

;

and (3) that of carboniferous rocks in Rhode Island and their continuation northeastward into Massa-
i

cbusetts. Devonian fossils have been found in the northern part of Maine, and Silurian and Devo-
nian in the eastern part of Maine. The 16. Triassic of Connecticut Valley need not be named as one
of these doubtful areas.

The scheme of classification proposed by Prafessor C. H. Hitchcock for the whole of New Eng-
land is printed on an introducto^ page, while his determinations as to the formation at each railroad
station are those given in this " Quide " for Maine, New Hampshire, Vermont, and Connecticut. In
the chapter on Massachusetts, the determinations for each railway station are given by Professor W.
O. Crosby, representing a class of geologists holding widely different views, who recognize the Taconic
system and believe that the white crystalline marble, 3,000 feet thick, in Berkshire Cfounty, Mass., lies

below the Cambrian, and is a distinct and much older formation ; and claim that the fossils referred
to occur in outliers of the newer, resting on these older formations, just as they often do elsewhere.
They also claim that the highly crystalline Taconic schists can not be correlated successfully with the

I

Cambrian or with the Hudson River group.

The following scheme of classification of the New England crystallines, by Professor Hitchcock,
I is also very different from that given by Professor W. O. Crosby for Massachusetts. The differences
are occasioned chiefly by the views entertained concerning the igneous rocks, syenites, granite, and
"orphyry. In Dr. Hitchcock's scheme these are regarded as of later origin than the gnefsses, which
ave been disturbed by their eruption ; but Professor Crosby seems to regard many of the syenites,

Ifelsites, and diorites as older than the gneisses ; because the latter appear to rest or lean upon the un-
Istratified rocks. The difference is so radical that the schemes can not be harmonized. But, in a work
|of this character, it is right that the different views should be represented.

Professor Hitchcock also thinks that the word Montalban is misleading, and, as restricted by him
in New Hampshire, it would not embrace over one sixth part of the rocks so named by Professor
Crosby. The typical area of Montalban in the White Mountains is said by the former to be either
|overlaid or cutoy the rock called Norian by Dr. T. Sterry Hunt and Professor Crosby. Hence, it is

claimed, the Norian is the newer of the two, and the scheme proposed for Massachusetts is by him
considered erroneous.

However the reader may differ with either party, he will find much positive knowledge which all

jciU accept in these pages, where the kinds of rock along the railroads are given, i. e., gneiss, mica
schists, granite, etc., and we can leave it to time to give to these formations of doubtful age their true
place in the series, for it is believed that the discovery of fossils here and there about New England
may, after a while, settle the geology of a large portion of that difllcnlt country, and that even an
Accepted classification of the crystalline rocks may be accomplished. J. M.
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Table of the Qeological Formations of the New England States^

By Professor C. H. Hitchcock.

Cenozoic.

20. Quaternary.

19. Tertiary.

20 c. Terraces.

20 b. Champlain Clays.

20 a. Till, drumlins,

Terminal Moraine.

19 c. Pliocene.

19 b. Miocene.

19 a. Eocene.

Mesozoic.

16. Triassic. 1 16. Triassic.

Paleozoic.

14. Carbonifer's,

8-10. Devonian.

«

6-7. Silurian.

8-4. Cambro-
Silurian.

tt

<t

u

<i

u
«

2. Cambrian.

14 b. Coal Measures.

14 a. Lower Carboniferous.

ilO
B. s. Probably Hamil-

ton. Slates of St,

Croix River.

9. Upper Helderberg 1. s.

8. Ori^kany Group.
7. Lower Helderberg.

6. Niagara.

4 d. Magnesian Slate (Em-
mons), possibly Cam-
brian.

4 c. Lorraine Shales.

4 b. Utica Slate.

!4
a. Trenton Limestone.

Black River and
Birdseye I. e.

8 c. Chazy 1. s.

8 b. Levis Limestone.
3 a. Calciferous Sandrock.

i2

b. Potsdam ss. si. qu
Georgia Group, Clay
Slate.

' 2 a. Acadian. Clay Slates

unfossiliferous.

Taconic Slate (in

part).

Foliated Crystalline Series.

E. Groups of debatable age, probably pre-

Cambrian.
Rockingham Group, Slates and Quartzites

'Calci/erous Mica Schist.

Staurolite Slates and Schists,

Quartzites.

Kearsaree Group.

Coos Group.

Foliated

D. Huronian.

B

A,

Subdivided
in Connecticut

Valley into

Auriferous

conglomerate,

Lymau and
Lisbon groups
Upper

^
Laurentian

J

Middle I
Laurentian C

Crystalline Series

—

Con.

'Hydromica (talcose)

Schists and Grits.

Volcanic Group of Selwyn
Hornblende Schist.

Merrimack Group and
Schists.

Rockingham Group (in

part).

Ferruginous Slates (N. H).

Montalban.

Lower
Laurentian

Green Mountain Gneiss.

Lake Winnipiseogee Gneiss,

Bethlehem Gneiss.

Porphyritic Gneiss.

Adirondack Gneiss.

K. 2. and K. 3. of Corm.

Eruptive Crystalline Rocks.
' Mesozoic Diabase or Dolerit&

Older Diabase.

Diorite.

Melaphyr.
Gabbro.

Felsite.

Porphyry.

Granite.

Syenite.

Protogene.

Cambrian and Cambro-Silurian Rocks
of the Champlain Valley, with their

thickness in feet.

4 c. Lorraine Slate 400

Hydromica Schist, Taconic Range. . .

.

2,000

4 b. Utica Slate 800

4 a. Trenton Limestone 400-600

Black River, or La Motti; and Birds-

eye Limestone 40

3 c. Chazy Limestone 400

3 b. Levis Limestone 600

8 a. Upper Calciferous Sandrock .... 200

Lower " " 400

Fucoidal Layer .

.

200

Potsdam Sandstone, red 600

" gray 310

" quartzite 1,200

Georgia Slates 8,000

Cambrian Slates and Schists 4,000
^

Total thickness 14,150
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Eruptive Crystalline Rocks
Mica Diabase.

Porphyritio Diabase.

Anorthite Diabase.

Olivine Diabase.

Basic. { Ordinary Diorite.

Porphyritio Diorite.

Mica Diorite.

Labradorlte Diorite.

Gabbro.

of New Hampihire, with local names.
Felcite.

Porphy^. ,.
•

Quartz Porphyry.
Orthoclase Porphyry.
Pequawlcet Breccia.

Muscovite Granite.

Muscovite Biotite or Concord Gr.
Franconia Breccia Granite.

Biotite or Conway Granite.

Mica Hornblende or Ghocorua Gr.
Hornblende or Albany Granite.

Protogene.

Granitell.

Granite of Veins.
Augite Syenite.

Hornblende Syenite.

Maine.'

Mb.
I

Maine Central Railroad.

OlPortland,



88 AN AMERICAN OEOLOOICAL RAILWAY GUIDE. (NEW ENGLAND.)

U
e

:P:

Ma.
I

Malae Centml Railroad— Con.

Androscoggin Division.

9
20
i1
84
44
04
67
74

Batb.

Brunswick.

Lisbon.

Lewiston.

Leeds Junction.

North Leeds.

Livennore Falls.

Wilton.

Farmington.

[B. Laurcntian.

/

"

0. Montalban.

It

41

64

100

t71
180

D. Huronian.
B. Lake Gneiss.

E. Pre-Gambrian.

Bangor to Vanceboro.

4
7
9

10
12

18

14

19
28
27
81

86
45
66
68
66
79
88
98
98
102
114

Bangor.
Yeazia.

Buson Mills.

Orono.
Webbter.
Great Works.
Old Town.*
Milford.

Costigau.

Grcenbush.
Olamon.
Passadumkeag.
Enfield.

Lincoln.

Winn.
Mattawamkeag.
Kingman.
Bancroft.

Danfortb.

Eaton.

Forrest
Toma.
Vanceboro.'

D. Huronian.

iC

it

(I

((

II

l(

II

II

II

II

11

110

06

88

111

181

131

"and granite.! 9°

goa

801

388

333

379
400
438

8-4. Camb. Silurian. 3 9*

Bangor to Mt. Desert.

187
148
164
166
176

179

Bangor.^
Holden.

Ellsworth Falls.

Ellsworth.

Hancock.
Mt. Desert

Ferry.

7 Mt. Desert |

( Ferry.
J

D. Huronian.
Granite.

D. Huronian.
D. Huronian.

<i

18

Ma. Knox and lilaoola Railroad.

OBath.
11

18

80
87

4fi

49

Wiscasset.

New Castle.

Waterloo.

Warren.

Thomaflton.'

Rockland.

B. Laurentlan.
i<

u
<i

<i

j 8-4. Limestone. Cam<

(
bro-Silurian.

" and Quartzite.

Bansor and Plaeataqolo Railroad.

OlBangor.

12 Old Town.*

21 1 Alton.

81jLagrange.

40|Milo.

68! Dover.

61 Guilford.

64
66

81

88

Abbot.
Blanchard.

Shirley.

Greenville and
Moosehead.

D. Huronian.
II

II

11

TT
88

2. Cambriaa
II

II

u
11

11

Portland and Rooheater Railroad.

8

6

6

10
16

18

21

26
28
82

86
48
49
62

Portland, Me.

Westbrook.
Cumberland Mb.

Saccarappa.

Gorham.
Buxton Centre.

Saco River.

HoUis Centre.

Cen.Waterboro.
S. Waterboro.
Alfred.

Springvale.

E. Lebanon.
E.Rochest., N.H.
Rochester.

D. Huronian.

0. Montalban.

E. Pre-Cambrian.

19

as
It

II

It

It

It

Syenite.

C. Montalban.
E. Eearsarge Group.

Someraet Railroad.

0|North Anson.

41Anson.
12|Norridgewock.

26iOakland.

D. Huronian.
ti

II

II

2. Livennore. Station at gorge in Pemigewasset River, and shows finely several dikes of igneooa
rocks of different ages. As carefully stndied by Dr. Hawes, they are diabase, olivine diabase, olorite,

syenite, and granite.
8. Thomaston. The location of the limestone-qoarries fomiBhing the famous Rockland or Maine

lime.
4. Oldtown. Most of the ancient valleys of New England have an escar or ridge of coarse envel

and sand following the channel of the current as the ice of the glacier period began to melt. These
ridges are more common in Maine than elsewhere.

6. Vanceboro. The pale argilUtes along the St. Croix River, near and below Vanceboro, are
called Devonian by Messrs. Bailey and Matthew, provincial geologists of New Bmnswick, because of
the discovery of the remains of Lepidodendron in it in the Magaguadavic Valley.

6. Eastport. These same authors regard the red sandstones near Eastport as of Lower Carbon*
Iferons age, instead of the Hamilton Devonian, as they have been heretofore referred. St. Andrews,
N. B., or Calais, Me., is the nearest railroad station to Eastport.
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New Hampshire/

Ms.

~o'
6

11

18

27

86

41

47
«ft

05

70
80
86

91

98

103

122

184

142

149

166

176

Oimnd Trnnk Railway.

Portland, Me,

Falmouth.
Yarmouth.
Pownal.
Danville Juno'n.

Mechanic Falls.

Oxford.

South Paris."

West Paris.

Locke's Mills.

Bethel.

Oilead.

Shelbume, N. H,

Gorham.
Berlin Falls*

Milan.

Groveton.

North Stratford.

Wenlock.
Island Pond.
Norton Mills.

Coaticookc.

D. Huroniau.

B. Laurentian.
41

0. Montalban.
i<

II

It

B. Laurentian.
<i

li

K

G. Montalban.
it

B. Lake Group.
i(

D. Huronian.
II

(iranite.
II

II

E. Calcife's Mica

49

94

143

too

• 98

131

a«9
483

718

646
711

704
794

1016
1060
884

902

1 168

1197

13S7

Schist.
(Continued in Canada.)

Portland and Oadenabnrc Railroad.

6

11

17

24

82

86

48

49

66

Portland, Me.
Westbrook
So. Windham.
Sebago Lake.

Steep Falls.

Baldwin.

Hiram.

Brownfield.

Fryeburg.

Conway C.N.H.

D. Huronian.

0. Montalban.
<i

<i

II

II

II

II

11

Conway Granite.

16

19

«74
308

396

4t0
400

Ms.
I
Portland dc Ogdonsbars R. R.— Con.

60
66

72
78
87

91

96
100
104

114

North Conway.^
Glen Station.

Upper Bartlett.

Bemis.

Crawford's.'"

Fabyan's.

TwinMount'n."
Bethlehem June.

Wing Road.
Liineiiuurg, Vt.

Conway Granite.

Albany Granite.

Conway Granite.

C. Montalban.

B. Bethlehem Or.
i<

A. Laurentian.

D. Huronian.

S30

660

19«

1903
1871

1378

1187

1019

Boston and Lnwell Railroad.

10

18

27
83

48
61

69

67

71

84

Concord. '
^

Canterbury.

Tilton.

Laconia.

Weirs. »*

Ashland.*'
Plymouth.
Ruraiiey.

Wentworth.
Warren.
Haverhill.

48S

Concord Granite. •'*

E. Rockingham Schist.

B. Lake Gneiss.

G. Montalban.
A. Porphyritic Gneiss.

II

9;, Wells River.

103

118

120

124

129
134
1'20

128
186

146

Lisbon.
North Lisbon.

Littleton.'^

Willy Road.
Bethlehem.
Twin Mountidn.
Fabyan's.

Wing Road.
Daltou.

Lancaster.

Groveton June.

C. Montalban.
II

B. Lake Gneiss.
11

474

810

736

413
443

D. Huronian.
" Lyman.
" Lisbon.'"

6. Niagara. «•'

E. CoosandS.Niag.""
A. Porphyritic Gn. '"»

B. Bethlehem Gn. »'"

"(Loc.Glacier)»"»
C. Montalban. i»^*

A. Porphyn.ic Gn. i°>9

D. Huronian. ««»
l< 8 70

II 901

7. The New Hampshire formations are believed to poBsess thickness as follows : Niagara, 500
feet ; Calciferons mica schists, 4,800 feet ; CoOs group, 7,300 feet ; Cambrian slates of Connectient

I Valley, 8,000 feet ; Kearsarge group, 1,300 feet ; Rockingtiam mica schists, 6,000 feet ; Merrimack
group, 4,300 feet ; Huronian, 13,000 feet ; Montalban, 10,000 feet ; Lake Winniplseogee gneiss, 18,000
feet ; Bethlehem gneiss, 6,000 feet ; porphyritic gneiss, 6,000 feet.

8. Paris. Locality of the famous red and green tourmalines. At least one hundred remarkably
^J fine specimens of tourmaline have been taken from this vein and placed in museums or cut as gems.

les of ignepoB ^1 Forty varieties of minerals occur in a coarse granite, one of which is mica in large plates.
Ibase, morite, ^m i. North Conway. Mount EUarsarge. in Full view from the station, is a conical mass of Albany

^n granite which has broken tiirough both the Conway granite and a slate, and contains numerous frag-
Iments of both these rocks in its igneous embrace.
I 10. Crawford House. The railroad passes from here through the well-known notch of the White
iMonntains and around the base of Mount Wiliard, a region as famous for its varieties of granite as for
iKenery. The cut at the summit is through typical Montalban schists. Opposite Dismal Pool it ia

traversed by an enormous vein of fine-grained granite, which has also cemented together immense
Ifragmentsof the Montalban schists. The junction between this Franconia breccia and the sacceeding
iConway granite, may be followed up a cliff for one thousand feet higher than the railroad, the latter rock

,
^Jhavine oeen erupted last. Between this Conway granite and a dark slate often filled with large pencils

Iwer Cwbon* ^Bof andalosite is the interesting vein, three hundred feet wide, of Albany granite, which illustrates the
1st Andrewfli ^action of a melted rock upon slates, giving rise to " contact phenomena." The slates have been ren«

dered more crystalline ; have been alteredInto homstone ; the broken pieces have been cemented by a
siliceous paste full of microscopic tourmalines; and Carlsbad twin crystals of orthoclase, with dihex-
lagonal pyramids of quartz, are developed in the lower part of the Albany granite. All these and other
linteresting phenomena mur be seen along the railroad in a walk of half a mile.

] 11. Twin Mountain. The large boulders of granite east of the hotel are part of the moraine of a
jlocal glacier which has moved in a northwest direction. The boolders have certainly been tranaported
from some ledge nearer Mount Washington than Fabyans's. '
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Boston and liOwell Railroad— Con.

Ms.
I

Concord to Nashua.

6

9
13

18

26
29
86

Concord.

Suncook.

Hooksett.!^

Martin's.

Manchester.*^

Reed's.

Thornton's.

Nashua.

Concord Granite.

C. Montalban.
it

B. Lake Gneiss.
it

u
i(

D. Merrimack Gr'up.*'°

SSI

S06

199
181

137

185

Sancook Valley Branch.

OiHboksett.*^

20!Fittsfield.

eo6C. Montalban.
E. Rockingham Sch. *»»

Northern Division.

1
14
11
26
81

44
62
69
66
69

Concord.

Penacook.
Nor. Boscawen.
Franklin.

East Andover.
Potter Place. i«

Grafton."
Canaan.
Enfield.

Lebanon.
W. R. Junction.

Concord Granite.

G. Montalban.
tt

«c

<sf
S68

S90

363
(( 661

E. Kearsarge Gr. ^'^

A. Porphyr. Gneiss. ***

D.HomblendeSchist.^"
B. Bethlehem Gneiss. ^ <"

'

u s 10

D. Hornblende Sch. ^^9

Concord and Claremont Division.

8
12
18
28
2t
84
43
48

_51
12
20
27
88

Concord.'

9

Mast Tard.
Contoooook.
Warner.
Roby's Comers.
Bradford.

Newbury.
Newport.
Eelleysville.

Claremcnt.

Contoocook.

Henniker.

Hillsboro.

Antrim.

ZS2

D. Fernig. Schists.
^'"

Concord Granite. '^'

B. Lake Gneiss. *"
A. Porpbyiitic Gneiss.

«« 679
1130
892

707

<(

B. Lake Gneiss.

E. Calc. Mica Sch. b*3

373Concord Granite

A. Porphyr. Gneiss. *l^
B. Lake Gneiss. S74

Ms.
I

Concord and Claremont Division.— Con.

85 Bennington.
87 Hancock Junct
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NEW ENGLAND. (VERMONT.)

north of Mas-

Ms.
I

Central Venaont Rmilroad.

Western DiTieion.

0|St. AibauB.

9Swantoa.

2 1. Potsdam Slate. 3«"
a 160

Northern Division.

St. Albans.

Georgia.""

9 East Swanton.

17 Province Line.

2 j. Potsdam Slate. 3»°

S b. Levis Limestone.

Eastern Divibiun.

10
18

St. Albans.

Sheldon.

Enosburg Falls.

Richford.

Hnronian.

390
374

436
473

Addison Division.

Leicester June.

3 Whiting.

1 Shoreham.
9 Orwell.

16 Larabee's Point.

leiTiconderoga.

8 c. Chazj. "T»i

" and 8 a.

2 c. Calcifer's Sandrock.

4 a. Trent. & La Motte.

8 a. Galciferous s. a.

Woodstock Railroad.

1

6

7

11

14

White River Jn.

Hartford.

Dewey's MiUs.

Qneechee.

Taftsville.

Woodstock.

Ms.
I
Bennington and Kntland R. R.—Con.

D. Huronian.

Caldf. Mica ScbUt.

«<

369
48S

600
6S7

697

Bennlugton and Rutland RaUroad.

OIRutland.
6'clarendon.

9|Wal1ingford.

ISiS. Wallingford.

.gDanby and )

"i Mt Tabor, f
26 East Dorset.

2 a. CaldfsSandr'k."!'
li 639
tt

8 0. Chazy Marble.

8 a. GalcifB Sandstone.

"ftChazyMarble

30 Manchester.'*
89 Arlington."
44 Shaftsbury.

61 In. Bennington.
65!Bennington.

61 T. &;B. Junc'n.

8 b. Camb. Sil. Limest.
t« 471

H
U
((

2. CambrIan(TacoDio) sL

Boston and Lowell Railroad*
Vermont Division.

7

18

21

83
41

49
87
62

70
78
78

86
104

118

120

Lunenburg.
Miles Pond.
West Concord.

St. Johnsbury."
Danville.

Walden.
Greensboro.
Hardwick."
Wolcott.

Morrisville.

Hyde Park.

Johnson.
Cambridge Jun.

Sheldon.

Swanton.
Maquam Bay.

Lyman Gp. and D. Hur.
C, Montalban. •"
E. Cods Group. •"
E. CaIcifsMicaSoh.s9i

M
U
tt

tt

D. Huronian.
Ci

(i

((

(I

ti

tt

tt

137S

167S
lltiS

881

705

639

088
641

473
874

160

PasBumpsle Railroad.

8

12

80
84
40
4A
66

68
76
84

87
94
106

Sherbrooke,P.Q.

Lennoxville.
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Mb.
I

PaMonipsle Railroad.— Con.

110

lis

117

124

Newbury.
( S. Newbury )

< & Haver- \-

i
hill, N.H. )

Bradford.

\ Fairlee b )

,N.Hti Orford,:

D. Huronian. 4a6

412

410

438

Ms.
I

Pasaiunptlo Railroad.— Cton.

129

181

141

North Thetford.lD. Huronian.

^^**'e N.H. \
E- ^"» G«>"P-

5«li34 \

Lyme,
Norwich" •

& Hano-
ver,3»N.H.

146!White River Jn

Jol

41*

D. Hornblende Sch. *°^

369

Connecticut."^

New York, New Haven and Hartford



ideSch. »•
11

369

lary granite, in

le of "petrified

ectlcntbyJ.O.
liar gronpe else-

d Boman letters

abtedly the Hu-
rtththatlnBer-
ooBinlcaschiBt.

tain aneiis, per-

are tne Cambro-
eastem Primary

S. are the aouth-
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This blank sptco ia intended for additional geological notes in pencil by the traveler.
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MASSACHUSETTS. 00

Massachusetts.

Bt PBoriaaoK W. 0. Oiosbt, or tbi MASSAOHCtirrs Imtruti or Tiohmoloot,

Boston, Mam.

Tabit of the Qeologloal Formations of MassaohusettSi

Cenozoic.

ao. Qustemsry.

19. Tertiary.

> b. CbampUin Clay and
Gravel.

20 a. Olacial Drift.

19 b. Miocene.

19 a. Eocene.

Mesozoic.

16. Triassio. |16. Triasaio.

Paleozoic.

14. Carbonifer's

6. Silurian.

6. Cambrian.

14 b. Goal Measures.

14 a. Millstone Grit.

6. Lower Helderberg.

S. Acadian.

Eozoic.
14

4. Taconian.
it

8. Montalban.

it

4t

M

a. Huronian.

«
u
M

I. Norian.

4 e. Taconian Schist.

4 b. Stookbridge Limestone.

4 a. Quartzite.

8 f. Serpentine and Chlor-

ite Schist.

8 e. Hornblende Rock and
Schist, and Hydro.*
Mica Schist.

8 d. Argillite and Quartzite.

8 c. Mica Schist (many Tari-

eties).

3 b. Gneiss (many Tarieties)

8 a. Granite.

2 e. Limestone and Serpen-

tine.

2 d. Stratified Diorite, Slate,

Quartzite, etc.

2 c Eruptive Diorite, eta
a b. Petrosilez and Felsite.

2 a. Granite.

1. Syenite, etc.

IMS. Baatem Rallromd. Alt. Ms.
I

Bmatem Railroad— Con. Alt.

2

3

6

6

11

IS

16

18

VI

28

128

181

184

Boston.^

Somerville.

Everett

Chelsea.'

Revere.

Lynn."

Swampsoott.

Salem.

Beverly.

North Beverly.

V/enham.
Ipswich.

Rowley.

Knight's Cross.

20 a. Glacial Drift. >°

fi. Acadian Slate.
*

20 b. Clay and Gravel.

ao a. Glacial Drift.
It

a b. Petrosilex and
Felsite.

a c. Eruptive Diorite,

etc.

1. Syenite,

a a. Granite,

j a c. T!ruptive Diorite,

{ etc.
tt

a t . Gran. & a a Diorite.
tt

** and a b. Felsite.

87
89
48
41
61

67
68
68
67
70
76
80
89
94
96
108

1
108

Newburyport.
Salisbunr.

Seabrook.
Hampton.
Greenland.
PortsmouHi.
Kittery.

Elliott

Conway Juna
S. Berwick Jn.

North Berwick.

Wells.

Kennebunk.
Biddeford.

Saoo.

Scarboro.

Portland.

2a. Gran.&aaDio.^'*
tt

8 c Mica Schist
It

tt

n
•t if
M tt
It

tt

It

2 a. Granite.

6. Cambrian.
" and Granite.

6. Cambrian.
2. Huronian

II 13

1. The central portion of Beaton, embracing the termiui of all the railroada entering the city, resta
I an unbroken drift formation : bnt nomeronn ezcavationa and boringa have shown that the onder-

rlng rock ia the Acadian or Braintree elate. Arteaian wella on Canaeway and Providence Streeta have
enetnted the alate to deptha of 1,700 and SJSOO feet.

8. The hiUa in Chelaes and vicinity are fine examplea of lenticolar drift hilla or dromlins.
8. The adjacent rocky peninaola of Nahant conaiats chiefly of coarae diabaae, which interaects

icadian alate and limestone at Baat Point
4. This ia an intereating locality. Sonth of the atation ia the Parker River baain, which ia a cloaed

aclinal of Acadian alate and conglomerate, reating on banded petroeilex, and inclnding contempom-
BOOB beda of melaphyre. Within half a mile of the atation, toward the northwest, are the Devil'a Den
td DeTil'a Baain, abandoned qnarriee of limestone and sei^entine, which have afforded specimens of—on.
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Ml.
I

Eutcm B«llr«»4— Con.

Saoguf Branch.

8

6

7

•s
10
11

12

Weat Everett.

Maiden.
Maplewood.
Linden.

Cliftondale.

SauguB.
East Saugus.

Raddins.

20 b. Claj and Orarel.

5. Acadian Slate.

20 a. Glacial Driit.

2 b. Petrosilex k Felaite.
u

<1

it

Swampscott Branch.

IS

IS

16

17

Swampscott.
Phillip's Beach.
Clifton.

Marblehead."

2 c. Eruptive Dior., etc.

«i

<t

South Reading Branch.

18

22
28
26

Peabody.
I^nfield.
Montrose.

Wakefield.

2 c. Erupt. Diorite, etc.

2 a. Granite.

2 c. Erupt Diorite, etc.

Salem and Lawrence Branch.

18
20
21

22
26
29
84
86

Peabody.
Danversport.

Danvers.

Beaver Brook.
Middleton.

Boxfo..'

North A idover.

Lawrence.

2 c. Erupt. Diorite, etc.

2 d. Stratified Dior., etc.

2 c. Erupt. Diorite, etc.

8 b. Gneiss.

8 c. Mica Schist. 68

OloncoHfcr Branch.

18 Beverly.

22 Beverly Farms.
25 Manchester.^

27 1 Magnolia.

81 Gloucester.

86Rockport.^

'2 a. Granite.
(C

Essex Branch.

28{Wenham.
24 Hamilton.

28lEssex.

2 a Erupt. Diorite, etc.

2 a. Granite.

Amesbary Branch.

89ISaliBbur7.

48|Ame8bury.
2 a. Granite.

20 a. Glacial Drift

Dover Branch.

67iPort8mouth.

SllNewington.
66 Cushing'a.

68 Dover.

8 c. Mica Schist.
II

'8 a. Granite.

Ma. Conway Branch.

67
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II Sch., Argil.
*»

It

3}

the harbor, is COB-

j

^theBhorenortlioil

Bottaa and Malae Railroad— C'ewi

Mb.
I

Georgetown and Newburyport Branch

10 Wakefiflld.

18 Lynnfleld.

15 W. Peabody.

19 Danvcrf

'JSTopsfleld. '

'28 Boxford.

81 Georsetown.

84 Byfield.

40 Newburyport.

2 0. Erupt. Diorlte, etc.

2 e.Limeflt. & Serpent'ne

2 0. Eruptire Diorite.

2 a. Granite.

2 d. Strat. Diorite, eto.

2 0. Erupt. Diorite, eto.

2 a. Granite. >'«

Georgetown and Bradford Branch.

81

84

88

Georgetown.

Groveland.

Bradford.

i 0. Erupt. Diorite, eto.

8 c. Mica Schist, A*^!.

Lowell and Andover Branch.

20 Lowell Juno.

22 Tewiisbury.

27 Lowell.

8 b. Gneiss.

8 0. Mica Schist.

103

114

09

Dover and Alton Bay Branch.

67 Dover.

75 Gonic.

77 Rochester.

85 Farmington.

91 New Durham.
94|Alton.

96lAlton Bay.

8 a. Granite.

8 d. Argillite, eto.

8 0. Mioa Schist.

It

3 b. Gneiss.

BoBtea aad Lowell Railroad.

i Boston.'

Somerville.

, College Hill,

i West Medford.

8{Winche8ter.

lOWobum.

20 a. liiacial Drift ^
5. Acadian Slate. '

II 31

<i ti

2o. Erupt Dior., etc.*

^

11 Stoneham.

16 Wilmington.

19 Billerica.

22 North Billerica.

26!Lowell.

28! No. Chelmsford.

82;Tyngsboro.

40Na3hua.
45 Merrimack.

48 Amherst.
SlMilford.

66 Wilton,

69 So. L/ndeboro.
66 Greenfield.

71 Hancock Juno.
75 Hancock.
82 Harrisville.

89 Uarlboro.

96Eeene.

8 b. Gneiss.
u

8 Mioa Schist

8 a. Granite.

8 0. Mica Schist.

8 d. Ar^llite, etc.

3 b. Gneiss.
II

8 0. Mioa Schist.

8 b. Gneiss.
II

It

ct

It

tl

II

9T

110

110

99

106

134

S5S

S44

3<8

838

878

BoatOB aad Lowell Railroad— Con.

Ma.
I

MlddleBex Central Branch.

8

4

6

6

9

11

16

19
21

Somerviile.

W. Somerville.

Arlington.

Arlinst'n U'ghts,

East Lexington.

Lexington.

Bedford.

Concord.

Prison Station.

6. Acadian Slate. ^
II

2 a. Granite.

2 0. Erupt. Diorite, eto.

3 b. Gneiss.
II tss

Salem and Lawrence Branches.

26 Lowell.

31|Tewkitbury Jn.

"ssfiagget's!

88 Lawrence.

84 Wilmington Jn.

88 NortVi Reading.

43 West Peabody.

4ft Peabody.
48 Salem.

8 c. Mica Schist

8 b. Gneiss. 114

8 b. Mica Schist. "
8 b. Gneisa. '•

2 d. Strat. Diorite, eto.
It

2 0. Erupt. Diorite, etc.

1. Syenite, eto.

Stony Brook Branch.

26
29
81

83
86
86
42

Lowell.

N. Chelmsford.

W. Chelmsford.

Westford.
GranitcTille.*

Forge Village.

Ayer Junction.

8 a Mica Schist >>
tl

8 a. Granite.
II tot
tl

II

3 0. Mica Schist '><>

Nnshna and Acton Branch.

Nashua.
Dunstable.

9 East Groton.
16 Westford.
16 East Littleton.

20
1North Acton.

22{ Acton.

28 Prison Station.

8 c. Mica Schist.

8 b. Gneiss.

8 c. Mica Schist

8 a. Granii».

8 b. Gneiss.
tl

81

44

BoatOB, RoToro Beach, and Lyaa Rail-

road.

Boston.^

1 East Boston.
3 Winthrop Jun&
4 Beachmont'
ftlAtlantie.

7lPoint of Pines.

9 West Lynn.
10 Lynn.

20 a. Glacial Drift *<>

tt

It

20 b. Beach GraveL
11

2 b. Petrosil. and Felsite

8. The Chelmsford granite, so called, is extensively qaarried near this station.
0. This railroad mns from Beachmont to Point of Pines on the crest of Revere Beach, a remark-

[able barrier thrown np by the surf between the sea and the marshes of Revere and Sanens.

I
10. The celebrated Trilobite qnarry, a quarry In the Acadian slate, which has afforded large and

I fine specimens of Paradozides Harlani, is on the banks of Hayward's Creek and Weymoath Fore

I
River, two miles southeast of Quincy station, and one mile north of Bast Braintree station.

11. Fall River is on the boundary between the Carboniferous conglomerate and the Montalbao
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In the conglom-

_ Portsmonth.
oniferous strata,

k is chiefly com-

f of this village.

probably rests at

mlng the botmd-

eposits, and uso

8, indicating the

IMS.

OM Cvlany Battreal—Cbn.

Fair Haven Branch.

46iTremont
SO'Marion.

55 Mattapoisett

eoFairhaven.

20 a. Glacial Drift.

8 b. Gneias.
iC

Wood's Holl Branch.

64
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New York sad New Enslaad Railroad-
Ms.

I
ConUnved.

19 Walpole.
23 Norfolk.

27 Franklin.

SO Wadsworth's.
86:Blackstone.

40 Ironstone.

46 East Douglas.
'48 Douglas.

62 East Thompson.

14 a. Millstone Grit.

2 c. Eruptive Diorite.

8 c. Mica Schist.

8 b. Gneisa.

197

SIT

tt

it

Southbridge Extension.

62
68
69
64
61
VO

East Thompson.
East Webster.
Webster.
Quinncbaug.
West Dudley.

Southbridge.

3 b. Gneiss.

3 c. Mica Schist.

8 b. Gneiss.

Woonsocket Division.

10

12
14

16

80
26
89
86
88

Boston.^ 20 a. Glacial Drift. ^°

|Ne^onUpperj5^^,,^Congl.

Needham.
Charles River.

Dover.
Medfield.

Medway.
N. Bellingham.

E. Blackstone.

Woonsocket.

2 b. Petrosil. k Felsite.

2 a. Granite.
1

"

2 c. Eruptive Diorite.

3 c. Mica Schist.

Norwich Division.

Worcester."
I

4 Auburn.
9 North Oxford.

11 Oxford.
16 Webster.

(8 c. and d. Argilli>,<^

( and 8 a. and b.*^"
8 0. Mica Schist.

8 b. Gneiss.

Hartford Division.

Springfield.

E. Longmeadow.
16. Triassic. 171!

Providence Extension.

27
81

88

Fraiiklia.

W. Wrentham.
Diamond HilL

2 c. Erupt. Dio., etc.*"
2 a. Granite.

3 b. Gneiss.

ProTldeaee and Worcester RatlrMU.^.

16 Woonsocket.
18 Blackstone.

86 ITxbridge.

81 Northbridge.

86 Sutton.

8^ MiUbury.

44iWoroe8ter.*'

8 c. Mica Schist.
« 197

8 b. Gneiss. "i
it t69
ii 331

U S93

( 8 c. and d. Ari^lllte,

} and 8 B. and b. 4^"

Ms.
I

Beaten and Albany Railroad.

6

1

12

13

Boston.^

Brighton.

Newton.
Aubumdale.

S Newton Lower
) Falls.

Wellesley Hilla.

15 Wellesley.

IslNatick.

21 S. Fratningham.

24 1Ashland.

28iSouthville.

32 Westborough.
38 Grafton.

44 Worcester.*'

68 Rochdale.

67 Charlton.

62 South Spencer.

67 Brookfield.

69 West Brookfield,

73 Warren.
79 West Brimfield.

84 Palmer.

89 N. Wilbraham.
92 Indian Orchard.
99'Springfield.

108
116
120

126

181

186
188
142
146
161
169
168

Westfield.

Russell.

Huntington.

Chester.* 9

Middlefield.

Becket.

Washington.
Hinsdale.

Dalton.

Pittsfield.

lUchmond.*"
State Line.

20 a. Glacia! Drift. "
6. Acad. SI. & Congl. **

ii 4 6

it 63

20 a. Glacial Drift.

2 a. Granite.
Ii 140

2 a. and d. Granite &
Strat. Diorite.

3 b. Gneiss.
ti

ii

ii

ii

170

163

184

<63

3 00

368

ii

ii

ii

ii

ii

ti

ti

16. Triassic.

8 c. Mica Schist.

89S

ito;

1437

1431

1191

1013

1047

4c. Taconio Schists. ^'^

Brookllne and Newton Highlands Branch.

Boston.*

Brookline.

Reservoir.

Newton Centre.

Newton Highl'ds

80 a. Glacial Drift. "
6.Acad. Sl.&OongI. "

It

It

It

4(

Milford Branch.

21
36
26
SO
12

S. Framingham.
East Holliaton.

HoUiston.

BraggrUle.
Milford.

8 b. Gneiss. 163

169

191

t4t

18. The Worcester slates Include a bed of anthracite one mile east of the city. It was mined tiitj

yean ago. and granite is now quarried in that vicinity, on Millstone Hill.

19. The emery-mine, one half mile from the station, is an important mineral locality. One mU<

west of the station the railroad crosses an immense bed of serpentine (8 f).

90. The Taconian llmonlte deposits are extensively mined in Richmond, and the celebrated bonldtf

trains are in the western part of tLj town.

!8
c. & d. Schist & Ar.

|j

gillite, also 8 a. & b.

Gran. & Gneiss.
*'"^

8 b. Gneiss. "'
888

704

606

604

893

391

336

t6t

S41

70

147

S73

ti 8 73

j 3 c. Mica Schist and

( 3 e. and f.

3 b. Gneiss.
It

it

ti

4 a. Quartzite.

4 b. Limestone.
it
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JMftT"^
&Congl."

I 46

( 63

icial Drift

e.
140

d. Granite &
Diorite.

ITO

163

184

S63

300

368

. Schist & Ar.

also 8 a. & b.

AGneiBB.
*"

888

704

606

604

093

391

136

t64

S41

70

141

873

373

ca Schist and

andf.

BIC.

Schist.

iSS.

rtzite.

estone.

nic Schists.

mds Branch

0911

lio:

1431

1431

1198

1011

1041

9U

SdiiPrift.
;;;

SL&Ck)ngl.
"

it

»iM.

46

163

169

191

144

t vraa mined flttj

Boston and Albany Railroad—Con
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Hill

I ''>

Mb.

FItehbarc Rallromd—
HooBac Tannel Bonte—Con.

98 Miller's Falls.

102 Montt^e.
106 Greenfield.

110 West Deerfield.

114 BardwelPs.

..Q j Shelbnme
"*'

1 Falls."
122Buckland.
128 Charlemont.

132 Zoar.

186 Hoosac Tun'l.'e

Hoosac Mount.
Do., E. Summit,

over Tunnel.
Hoosac Tunnel,

East Portal.

Do., Cent. Shaft.

Do.,West Portal.

!48 North Adams."
148 Williamstown.

162 Pownal.

8 b. Gneiss and 8.
*^'

16. Triassic. '"
" Sandst. & Trap.

"and 8c. »»'

8 c. Mica Schist. '3<

Ub. Gneiss. «»"

8 c. Mica Schist.

8 e. and 8 f.

4 b. Jdmestone.

*810

SS69

769

819

789

686

880

and 4 c.

Watertown Branch.

•Ki sh Pond.
oiJfount Auburn.
8

10
Watertown.
Waltham.

120 b. Champlain Clay.

J
6. Acadian Slate.

Marlborongh and Hndeon Branch

.

26

28
81

82
84
88

South Acton.
Ma3n)ard.

Whitman's Cros.

Rockbottom.
Hudson.
Marlboro.

3 b. Gneiss. 199

8<1

37 b

Ma.
I

Peterboro and Shirley Branch.

86
40
44
46
48
62

66
60

Ayer Junction.

West Groton.
Townsend Harb.
Townsend Cent'r

V7. fownsend.
Mason Centre.

Pratt's.

Greenville.

8 c. and 8 d. «»•

8 d. Argillite.
«t

3 c. Mica Schist.

8 b. Gneiss.
(t

Turner's Falls Branch.

OjGreenfield.

3 1Montague City.

6 Turner's Falls."

16. Triassic. 181

1Z9

170

New liondon Northern Railroad.

60
61

66

Stafford.

Monson.
Palmer.

68 Three Rivers.

70 Barrett's June.

76 Belchertown.*

SODwight's.
86 Amherst.
88 North Amherst.
91 Leverett.

94 Mount Toby.
96 Montague.
100 MUler's Falls.

103 Northfield F'ms.
109 Northfield.

Ill South Vernon.
116 Vernon.
121 Brattleboro.

3 b. Gneiss,
ii

((

i(

3 a. Granite.

8 b. Gneiss.
it

3 a. Granite.
t<

338

319

460

S4S

23S

«
(t

16. Triassic.
129

and 8 b. »9«

8 b. Gneiss.

16. Triassic.

8 0. and 3 d.
<.

26. The falls of the Deerfield River are near the station, and arc interesting on account of the
numerous large pot-holes exposed, and the contortions and metamorphism of the gneiss, which here
marks an important anticliuKl axis. One mile west of the station ancient pot-holes are exposed in

the raUroad cut, fifty feet above the present bed of the river,

36. The rocks traversed by the tunnel are well shown In the vast deposit of dibris between the
station and the eastern portal. The side of the mountain above the portal is serpentine, the same belt

that crosses the Boston and Albany Sailroad near Chester. One half mile east of the station is a
quany in soapstone and chlorite schist, a^ording green foliated talc.

Travelers on the Boston and Albany, and Fitcm)ui« Railroads, have a good opportunity to observe
the stratigraphy of the mountainous district between the Berkshire and Connecticut Valleys.

The main Hoosac range is probably an overturned or broken anticlinal, the exposed beds nearly
all dipping to the east. A synclinal axis is reached at Chester, on the Boston and Albany line, and
near zoar, on the Fitchburg.

Beyond this the strata dip to the west until we reach the anticlinal axis at Shelbnme Falls, on the
Fitchburg, beyond which they dip to the east again for about eight miles, or until covered by the Tri-

assic beds.
The second anticlinal is not exposed on the Boston and Albany road, passing under the Triassic

before it reaches that line.

37. The noted locality of fossil footmarks '.a on the west bank of the river, one and a half miles
above the village. W. W. Draper was the first person tO observe them, in 1886. He suggested that

they were " turkey tracks made two thousand years ago." His impressions were communicated to

Colonel Wilson, who called the attention of Dexter Marsh to them. Mr. Marsh collected many fino

slabs, and showed them to Dr. James Dean, who requested Professor B. Hitchcock to investigate them
scientifically. Thie was done, and the results accumulated in the Hitchcock Ichnological Museum at

Amherst, where are over twenty thousand separate ichnites, illustrating about one hundred and sixty

species, all fron the Connecticut Valley.
88. This is ibe locality furnishing for the Amherst Museum the large rows of tracks of Brontotaum

Oiganteum, the largest of the Triassic birds. Across the river, in South Hadley, is an excellent local-

ity of Otoxoum Moodli, so named for Pliny Moody, who was the first person in the Connecticut Valley
known to have observed any of the footmarks. A specimen is preserved which he dug up in 1800,

sayine that " the tracks were made by Noah's raven.''

29. This is the town where the celebrated Helderuerg limestone crops out. It is believed to be a

remnant of a once extensive deposit, preserved accidentally from erosion, and resting upon or folded

beneath the Coos quartzite.

V
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New York.

Bt James Macfarlane.*

CEOLOQICAL FORMATIONS OF THE STATE OF NEW YORK.a

FORMATIONS AND SUB-DIVISIONS.

12. Cattkitl.

11 b. Chemung.

a
o
»

20. Quaternary.

16. Triaisict

f 2' £o'1?8« «vS'.
11 a. Portaee. i 2. Qardeau shales.

C 1. Chasaqua shales.

10 c. Qenesee.
(3. Tully Limestone.

10 b. Hamltton,-{ 2. Moscow shales.
C 1. Hamilton snales.

10 a. Marcellus.

. . 1
4-. Seneca I. s.

,

9e.U.Held'berg J 3.Corniferqus l.s.

or Corniferoui, 1 2. Onpnd^a I. s.

9 a. Cauda Gain.
3 0riskany.

. I.Schoharie.

•Consisting in the ascending order of : 1, the

Tentacu'.ite limestone ; 2 Pentame.'us limestone

;

3, Delthyrus shaly limestone ; 4, Encrinal lime-

ttone; and 6 Upper Pentamerus limestone.

FORMATIONS AND SUB-DIVISIONS.

a
.S3

a

in
u

7. Lower Helderberg.*
6. Waterlime.
6.Salina orOnondaga Salt group.
5 c. Niagara!
9 b. Clinton.

9.. Medina, {2,-. 8«ntegS"nJttr-

.IM OS

lOD O

4 c. Hudson Riv6r,-|2! Pranlcfoit.
- , ,,^, I sh. 9cs. s.
4 b. Utica.

4 a. Trenton.i *', Black River I. s.
l i. Birdseye l.s.

il'^^l^^''.erous.

2bi Potsdam=dicer.ocephalu8 beds.

2 a. Acadian^paradozides beds. [NoMt
2 d. Georgian =olenellu8 beds.

(=
S3
V

o

Id. Montalban.

1c. Norian.

la. Laurentian.

General Notk. The State of New York is to the geologist what the Holy Land is to the Chris-
tian, and the works of her Fal8eontn!o(rist are the Old Testament So.riptures of the science. It is »
Laurentian, Cambrian, Silurian and Devonian State, containing all the groups and all the forma-
tions of these long ages, beautifully developed in belts running nearly across the State in an '3a8t

and west direction, lying undisturbed as originally laid down. Railroads running north and south
T ass over a number of the formations in short distances, while those running east and west run for
long distances on the same formation, as for example the N. Y. C. ft H. R. R. R. on the 6. Salina, and
the Erie Railway on the 11 b. Chemung. In the eastern part of the State the formations are more
irregularly disposed. New York localities are those to which we must always go back as the stand-
ard by which any disputed formation of these ages is to be tested.

1. The author has bestowed more of his own labor and research on the local geology of this
Slate, than any other, having besides diligent study of all the official reports, made personal observa-

I

tinns of the exposures ofthe formations In traveling for many years on all the railroads. Itwas trom
making geological notes on the margin of railroad timetables that he conceived the idea of this

1
geological railway guide book for the State, and by calling in the aid of scientific gentlemen of other

I

States, he has been enabled to extend it over the whole United States and Canada. To Prof. James
I

Hall, of Albany, the State Geologist, he is indebted for much information as to some of the localities
ia this State. TNote to first edition.] In revising this chapter the editor has made changes in tho
first edition only where recent investigations have rendered them necessary. In the revision he

1 has been advised by the gentlemen whose names appear as authority for new lines and new notes

I

and especially by Prof. W. B. Dwight of Vassar College. When no authority is given for any portion
of the chapter, it will be understood that it has been taken from the first edition. J. R. M.

2. The table here given is not oatisfactory to all of the contributors to this chapter, but, where
terms are used by them in a different sense, the change is indicated by the numoer or otherwise.

!

The Cambrian, as given in tho table, is also divided into Lower (2 &), Middle (2 a.) and Upper (2 b.).

I

In the first edition "Cambrian" included 2 b.—4 o.andwp^ divided into Lower (2 b.), Middle (3 a., 8 b.

(Quebec), and 3 c. (ChazyH, and Upper (4 a., 4 b., and 4 c.) J. R. M.
3. N. T. C. ft H. R.'R. R. Gbadxb causid bt Geolooical Stbuotubi.—This railroad undoubtedly

occupies the finest locality for an east and west raiiroad h\ the United States. It owes this to geologi-
oal structure, the outcrop of the formations running eaiit and west, and the Salina. or Onondaga,
Utica and Hudson River soft shales are cut into lo^'. valleys through which the railroad and Erie
Canal are built. Ifthe formations had run north and south, as they do in Pennsylvania, Maryland, etc..
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itian. 23 m».

Mew York Central ft Hudaon River Ball-

Ms. road.—Cbn«nu«d.7 Alt.

67

68
62
64
69
78

78
83

88
94
98
104
107

109
114
118
121

128

129

138

142

142

148

(Dutchess and
Columbia
Junction. ^

Fiahkill.

Low Point.

NewHamb'g.ii*
Camelot.

Po'ighke'psie."*
Hyde Park.

Staatsburg.

Rhinebeok.
Barrytown.
Tivoli.

Germantown.
Livington.

Catskili.

Hudson.*
Stockport.

Coxsackie.

Stuyvesant.

Sohodack.», no
Castleton.

East Albany.
Albany.io, »"
Troy. 7 10

4 0. Hud. Riv. Group.

213M
«

Caiciferou8>Trenton

.

4o.Hud.Riv.Gr'p.i»»
<«

«

40.&H.R. 2d.&2b.Gam.
«
M
M
<(

(I

4 b. Utica.

2 d. Cambrian.
«

4c.H'd.R.&2d.0am.

4 0. Hudson River. ^

'

« 2 8

(I 8

4c.Hnd.R.&2d.Cam.

New York Central Si Hudson River Ball*

Ms. road.—Cton^iinuad, Alt.

142
145
160
169
174
176

182
187

192

196

198

200

206
209
216
228
225
227
237
241
244

Albany.10,1"

West Albany. 11

Schenectady.12*
Hoffman's Ferry.

Crane's Village.

Amsterdam. i>

Tribes Hill.ii^

Fonda. 18

Yost's.!*

Spraker's. i *

Palatine Bridge.
[15^X80

Fort Plain. 16

St.Johnsville.i80

East Creek.

Little Falls. i»

Herkimer.no
Ilion.

Frankfort.
Utioa.i*

Whitesboro.io
Oriskany.^o

{

4 c. Hudson Riv., 27 m.

4 b. Utioa, »*•

4b.Utioa, Tmiles.'"*
(I 170

4 a. Trent. 10 ms. >''

" quar. 1 m.''^
4 b. Utica, 5 miles."*
r Two bluffs or noses
\of Calo. onLaur.'O"
3 a. Calo. hill. Laur'n

at R. R. traok.3 01

4 a. Trent. 3 ms.^o*

1 Hills to north Calcif.

I 4 a. Trenton, 18 ms.
tandHuds'nRiv.'os

« 319
« 884

1 a.Lauren'an, 1 m.8'«
4 b. Utioa, 28 miles.* »»

« 400
M 402
« 410

« 415

4. c.Hud.Riv. 8m.*2»

It is clearly a case of erosion, but not by the present river, which has but very slight fall in cross-
ing them to Join tide water near Peekskili. This therefore was probably a work mainly per-
formed in some past period when the continent was at a higher level. Most likely it is a valley of
great antiquity. Also see note 17.

7. From Dutchess Junction to Troy, revised bv Prof. W. B. Dwight, from Rhinebeok to
Troy the stratigraphy being given on the authority of Mr. S. W. Ford, except that his nomenclature
has oeen modified so as to harmonize with that adopted in this chapter.

8. Sehodaek. A series ofgreat dislocations with upthrows on the east side traverse eastern North
America flrom Canada to Alabama. One of these great faults has been traced from near the mouth of
the St. Lawrence River, keeping mostly under the water up to Quebec Just north of the fortress,
thence by a gently curving line to Lake Champlain or through Western Vermont across Washing-
ton and Rensselaer Counties into Columbia County. The line of faulting has been recently traced
southward to Schodack.Landiug and tothesouthofPoughkeepsie and is supposed to run in to anoth-
er series of faults, probably of a later date, which extend as far as Alabama. It brings up the rocks
of the 2 b. Potsdam group in Vermont and New York on the east side of the fi'acture to the level of
the 4 c. Hudson River and « a. Trenton 1. s. on the west. In some places the Trenton appears
on the east. J. M.

This fault is met with, a little more than half a mile east of Troy along the line ofJacob street. The
rocks upon its eastern side (Potsdam) there hold an interesting fauna. From that point the fault
takes a somewhat irregukr course, being nearly two miles inland from the Hudson at OreenbusL
and comes out upon the Hudson about a mile and a half south of Sehodaek landing. S. W. F.

9. CattkiU Mountaitu, For many miles on this railroad are beautiful views of the Catskili
Mountains, 3,000 feet high, (12. Catskili,) several miles distant on the opposite or west side of the river
and which furnish the name /or the Catskili formation. The wide valley between them and the
river is composed of 11 b. Chemung. 10. Hamilton, 7 Lower Helderberg and 4 c. Hudson River. The
geology on the east or railroad side is entirely ditturent.

10. Albany. The clay beds at Albany are more than 100 feet thick, and between that city and
Schenectady tney are underlaid by a bed of sand that is in some places more than SO feet th xk.
There is an old glacial clay andlraulder drift below the grovel at Albany, but Professor Hall says 't is
not the estuary stratified clay. At the south end of the city of Troy the gravel and sand beds are
subject to dangerous land slides. See also Note 121.

11. The distant mountain to the southwest is the Helderberg range. See notes 24 and 41.

12. Amsterdam. Precipice of4 a. Trenton limestone back ofthe town, and quarries at the track.
For 40 miles to Little Falls the railroad runs on Trenton limestone 3 a. Calciferous, 4 b. Utica and
4c. Hudson River irregularly alternating. See also Note W\j,

13. Branch railroad north to Johnstown and Qloversville, in a valley of Utica slate.
14 Between Fonda and Palatine Bridge are fine bluffs of 8 a. Calciferous. The talus of fl:\<$>

nients of rock at the foot ofthe precipice whiten out in weathering like the stones about an old lime*
kiln. It is from the cavities of the Calciferous that the beautiml quartz crystals are produced, of
which great quantities have been found. A similar bluff on south side of river. No Potsdam here.

15. The railroad skirts along the base of a ridge of Trenton limestone here and at Fort Plain.
16. At Fort Plain village the transition firom the Birdseye to the Trenton limestone is to be

seen, the first layers of thelatter being of a drab color.
17. At Little Falls for one mile it a rare opportunity of seeing tha 1 a. Laurentian formatlwa

beingagorgeout by the Mohawk River through a spur ofthe Adirondack Mountain, which here
crosses the railroad. Touarenowon the l)ottom rooks ofthe geological series, fornothing olubT
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New York Central
Ms. road.

561

A Hudaun River Rall-

-ContiwuA. Alt.

255
259
264
266

269

Rome.ii «^s

Green's Cora. 2

»

Verona. 2 3 *«»

Onelda.2* **<>

Wampsville. ' *

Cacastota." *»«

4 0. Hudson Riyor.

6 a. Medina, 2 ma.^^o

4 b. Clinton 9 miles.

4 0. Niagara. 8 miles.
«

(6. Salina or Onon-
daga Salt group.

23 milea.

New York Central Si Hndton Kli^er Ball*
Mh. road.— Cbnftnu«i. Alt.

278

275
279
282
289

Canaseraga. *^>

Chittenango.

Kirkville.

Manlius.

Syracuse. »»,»«!

{"

The railroad via Auburn Ib better than the Di-

rect road to Rooiiester for geological oLserTation.

\k

has ever been found beneath them. The scenery has Ruddenly chanrjed, and nothing is seen but
bare, weatherworn preoipices of crystalline rocks, from which all the eljmentH throuKli all the ageti,

have failed to produce a soil, yet a certain strange interest is attached to them. The oldest picture
in the world, the oldest statue or other work of art, would excite the greatest attention, yet what are
these In antiquity compared with these grand old Laurentian rocks, the oldeHt formation and the
oldest drv land on the face ofthe earthgating farbackoftheflrst appearance of eith'^ranimalorTcg-
etable life of any kind on our planet. The river channel through these rocks is an u'lequivocal exam-
ple of river erosion, as pot-holes are found at various heightx. See also notes and 56.

18. Vtica. The 4 o. Utica slate was named from this city. To study the Trenton, Black River
and Birdseye limestones at their original, historical localities, change cars at Iticaandgoup tho
Utlca and Back River Railroad to Trenton Falls. (Seo tho within guide for that railroad). You can
then Ro on to Watertown on these limestones. Return by the Rome, Watertown k Ogdensburg Rail-
road to Rome or Syracuse, examining the Loraine shales at Adams and Pulaski.

19. From here to Syracuse there is no lock in the canal. This long level is 427 feet above tide.

90. OiiMkany. The formation of this name, is not exposed here, but at Oriskany Falls on the D. L
& W. B. R. from which the name is derived. The best fossils of it are found east of Union Springs in

Cayuga Countv. Along the part of the road east of Oriskany, the Uti^a shale forms the bottom of

the valley. The south wall of the valley con.«iat8 of the outcrops of the 4 c. Hudson River, 6 a. Onei-
da Conglomerate, 6 b. Clinton, the 6 Wateriime and 9. Upper Helderberg. See 191.

21. JZom<. No more 2-4 formations west of this in New York. From Home to Buffalo and
from Lake Ontario south to the Pennsylvania line all the formations are 6-11 Pilurian and Devonian,
and ttiev are flnelv displayed in numerous gorges, ravines, canons and precipiceti. very regularly
disposed in belts of outcrop running east and west. The typical localities from which most of the
formations were named, are situated in this district. It is all historical geological ground, and you
can scarcely go amiss in looking for fossils.

22. West of Little Falls the lower formations pass abruptly to the north and cross under Lake
Ontario into Canadt>. The 4 c. Hudson River first crosses the valley, and then the Oneida conglom-
erate. Other rock formations nowappear between Rome and Oneida, which had no existence In the
basin east of LittleFalls. The:.e are the S a. Medina and Clinton, which ovcrlio the Oneida, and forr^

all the south shore of Lake Ontario, and extend across Canada West. Also 5 c. Niagara and the C.

Salina or Onondaga salt group, on which the N. Y. C. ft H. R. R. R. runs f^om Oneida nearly to Roches-
ter. The non-existenoe of these extensive formations east of Little Falls (the 5 a. Medina, 5 b. Clin-

ton, 6c. Niagara and 6. Salina), which cover the best part of Western New York, must be owinp to

the two parts of the State being separated in these early ages by the old LAurentine ridge at Lit-

tle Falls into separate basins,In which the rock-forming conditions were different.

23. Verona. The Clinton fossil iron ore crops out on the railroad, but not of a good quality.
24. On^da. The prominent ridge bounding the valley on the Nouth of Utica, Oneida and Syra-

cuse, called Stockbridge Hill, Pompey Hill, Cazenovia Hill and Onondaga Hill, isi the Helderbcrg
range, a continuous mountain 800 feet high, forming the back-bone of the State, and composed at its

baseof the 6 Wateriime, of the Salina group, all the members of the 7. Lower Helderberg being want-
ing as well as the 8. Oriskany sandstone and other sandstones that separate the Lower and Upper
Helderberg, except a mere trace. On the Wateriime rests the Onondaga limestone, the most valu-

able bulldmg stone, and above this the Comiferous. Over these three great limestone formations la

alwavs found the 10 a. Marcellus shales, the 10 b. Hamilton and the 10 c. Genesee, forming the fine

fertile country extending south from this ridge. Still farther south is the 11 a. Portage with its

glens, gorges and precipices, and lib. Chemung, extending to the Pennsylvania State line. The
Oneida conglomerate, which is 30 or more feet thick in Herkimer and Oneida, gradually attenuates
ingoing west, being, a grey band, ftom 4 to 6 ft. thick at Rochester. It was named from Oneida
County.

25. IFampavtUa. Numerous fragments of Niagara limestones are seen mixed with the soil,

showing its existence underneath. The Niagara limestone and sh.'.les which, at Niagara, Lockport
and Rochester are 150 ft. thick, thin out in going eastward, being vuly two or three ft. thick at Sa-

quoit Creek near Utica.
26. CaiMsboto. Stop off and take the branch railroad to Cazenovia, rising 750 feet in IS milea.

Fine geological sections of 6. Siilina with gypsum beds, 9 Uppor Helderberg and 10 b. Hamilton. Mag-
nificent view across Oneida Lake and a beautiful village and lake at Cazenovia.

, 27. Sj^ocuce. Onondaga Lake, which is in sight andon the north side of the railroad at the west

end of Syracuse City, is 5 milea long , 1 mile wide; its greatest depth is 60 feet, and its surface la 863

feet above tide water. It is excavated in the red shale of the (6.)»alina formation. The lake is what
remains of an ancient much more extensive and deeper excavation, all of which has been filled in

vith sand, gravel and rolled stones, except the part occupied by the lake. The bottom and sides ot

the lake are covered with lake marl six feet thick. The ancient excavation underneath answers an

excellent purpose as a reservoir into which the salt waters are received and retained, and the marl of

the bottom of^the lake serves an equally good purpose by separating the fresh water ofthe lake from

the salt water stored away in the basin or reservoir ofsand and gravel beneath. There could be no bet-

ter material for the purpose. Into this basin the various borings ofthe salt wells are made, not through

Ms.

. Salina or Onon- D



NEW YORK. Ill

Mew. York Oentrsl A
road.—

Mb. Old RoHd,

Hudvon River Rall-
Continutd.
via Auburn. Alt.

289'SyraouBe 37

298
300
.303

307

810

316

.321

326
881

884

341

Caniillus.

Marcellus."'

Half Way.
Skaneateles.'*

Sennett.

Auburn. •"

Aurelius.

Cayuga. '•

Seneca Falls.

Waterloo.

GeneTa.**

0. Balina, miles. «03

<t

" Gypsum beds.

9 0. Upp. Ileldorberg,

or Cornifer. 14 m. "i"
««

u 715

Quar. of Corn. 1. s.

6. Salina, 10 miles.
" (Lake.8 8 8^

0. Com. 1. B. 8 miles.

9 0. Seneca limestone.

(Deep drift overlying
6. Salina and 9 c.

Cornifer. l.s. *»»

New York Central A Hudson River R»U<
voad.

Mb. Old Road, via Auburn—Cbn(mu<ii. Alt.

846
849
858
858
364
868
369

370

874
879
384
888
892

Oaks Corners.* >

Phelps.

Clifton 8prl'gs.*o

Shortsville.

Canandaigua.i'^
Paddleford.

Farmington.

W. Farmington.

Victor. '•«

Fishtr's.»«a

Pittsford.

Brighton.

Rochester, 3 «,»»»

9c.Comlf. r.B., 18 m^

It

u
•tlv

10 Hamilton ms. »«•

u

9 0. Comifcr's 1. 8.

and Salina.
,{

D c. Salina 11 miles'.
«

5 c. Niagara, 4 miles.
>« to*

or into rock, but only through the lake marl and other loose material mentioned , ton depi h of Ifiu to 4M
feet. No rock salt or bed of ealt has ever been discovered in this State, although it has been in Canada:
>iut in this Salina formation are twoporous or Vermicular mai^ses of limestone, looking as ifperforated
by little worms, and hence the namo ; and between them ar^ certain hopper shaped cavities in the
shale in which, as well as in the perforations of these limestones, salt in a crytalline and solid state,

it has been conjectured, formerly existed, the saline materials of which have been dissolved in
water which percolated through the formation and passed into the basin where it is now found, the
bed of marl on which is Onondaga Lake, being afterwards formed over it. But the origin of the
salt water may be said to be at present unknown. Forty gallons of the brine pr duce r bushel of
salt, weighing 60 pounds. These are the most productive salt wells in the world in so sniall a terri-

tory—two mites long end one-fourth of a mile wide.
28. Marcellus, from which the formation ia named, is three miles south of this station.

29. Skaneateles. From the Junction wHh the N. Y. C. & H. R. R. R. the Skaneateles railroad rons
south up the outlet of the lake of that name over the Corniferous limestone. The lake outlet
with its falls, amounting to 463 I'eet to Jordan, affording excellent mill sites and many exposures
of the rock. Before reaching Skaneateles Village the railroad passes over the Marcellus shales.
Skaneateles Lake, where the railroad terminates. Is 14 miles lone, from a half to a mile and a half
wide; its greatest depth south of Borodino 18 820 feet and its surrace 879 feet above tide. The sides
of the northern end of this lake, at the beautiful village of Skaneateles, gradually slope to the water,
corresponding in inclination to each other and adding greatly to the beauty of the lake. The v. -\ter

line, with the exception of the south part, is excavated in the Hamilton group. The south part of the
lake is more narrow, and the banks rise abruptly to a considerable height above the water> The
Tully Imestone, at the top of the Hamilton, and over that of the Genesee slate, appear to the south
of Borodino, rising, when flrst seen, 160 feet above thu lake, and the south end or head of the lake
is surrounded by the Portage group. Fossils along the lake. G/athophvUoid corals.

30. Auburn. The Corniferous member of the 9. Upper Helderberg Timeptone and the Onondaga
llmestoae, which is its lower member, are extensively quarried at Audu^'u. The State Prison and
the facings o' many of the buildings of this hand.jome little city areenHrely made of this limestone,
and several fine churches are built of it. The formation ends at the main street where the 10 a.

Marcellus shale begins, and it extends in the stream up to the outlet of the lake. Beginning below
the city and following up the stream to the State Prison, the outlet exposes the following section:
eight feet of the upper part of 6. the Waterlime of the Salina formation, one foot of 8. Oriskany sand
stone, over eight feet of 9 o. Onondaga 11 imestone and twenty-seven feet of the Corniferous exclusive
of its upper member the Seneca limestone.

31. Oeneva. The Seneca limestone of the upper part of the 9. Upper Helderberg disappears near
Waterloo and reappears at a distance of six or seven miles west near Oaks Corners. The whole
mass of limestone, and all the rocks north of it to Lake Ontario, have been removed from all tho
intermediate space, and along the shore of that lake the great depth of alluvium conceals the rock
if any be present. Near Oaks Corners the limeSiOne suddenly terminates as if broken off an<'^

removed, leaving an abrupt descent to the east which bears evidence of the erosive action of water.
Seneca Lake and Lake Ontario probably originally communicated by this deep old channel. Ontario
is 196 feet lower than Seneca. The same state of things seems to exist north of Cayuga Lake, where
the drift material causes the Montezuma marshes and the shallowness of that lake at that end. Sen-
eca Lake is 40 miles long, 3 miles wide, 630 feet deep, and its surface is 441 feet above tide water.

32. Jordan. Between Skaneateles Junction and Elbridge the Oriskany sandstone is over 30 feet
thick, being at its maximum. At Auburn it is from six inchos to two and a half feet thick.

33. Weeatport. At many points between Syracuse and Rochester, and on the Southern Central
and other cross roads, are seen numerous hills or short ridges running ftom north to south, from
fifty to one hundred feet high, with steep slopes and very sharp crests. These are not of drift or
alluvium, as they appear tCtbe, but are in reality outliers of the marly deposits of the Salina or On-
ondaga salt group, with only a thin covering ofloose materials. Mount Hope at Rochester, the hllln
soath of Brighton, Fort Hill Cemetery in Auburn, James street hill and ^T.^.lreisity hill in Syracuse,
and numerous hog-back ridges al>out Jordan and other places, are of this character, being Salina
shales in place, spared when the adjoining valleys were eroded. There are, however, some hills
composed of gravel, or a mixture or gravel and sand, but very little glacial drift on this B. R.

34. Great crops of peppermint are raised here, and this place supplies the world with pepp«r>
mint oil. There seems to be some peculiarity in the soil which adapts it for the production tf
this plant
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Delaware& Hudson Canal Co's Railroads
Ms. Albany and Susquehanna Railroad. Alt.

OAlbany.10,121
6 AdamsTille.

7 Slingerlands.

11 New Scotland.

14Quilderliind.is'»

17 Knowersville.*'
24 Duanesburg. » »

'

27 Quaker Street.

81 Esp^^'ance.

86 %.Tal Bridge.
89 Howe's Cave.**

45 Cobleskill. 9o»

60 RicIimondTille.

67 East Worcester.
62 Worcester, mo
67Schenevu8. 12^2

70 Maryland. 1220

yr f Cooperstown
(.Junction.**

76 Colliers.

79 Emmons.
82 Oneonta.
90 Otego.

95 Wells Bridge.

99Unadilla.'«*
103 Sidney. »»«

108 Bainbridge.
114 Afton.

119 Nineveh.
127 Tunnel.
182 Osbom Hollow.
184 Port Crane.
142 Binghamton. ^ * *

15

29

45
60
54
59
68

Saratoga.

Ballston.

Schenectady.
Quaker Street,

265

3X0

Cobleskill. 9o»

Hyndsville.

Seward.
Sharon Spr'gs.*^

Cherry Valley.*^

4 c. Hudson River. * "

« 21a

214
« 82 7

« 329
« 439

*' and Utica.

« 789

7. L. Helderberg.
« 78 2

8, Oriskany. ^
9c.U.Helderb'gl.8.|
10 a. Marcellus. m
ii»3 " 10b. Ham.*
10 b. Hamilton. *

«

11 a. Portage.

B

11 b. Chemung, » in

8

« 1054
« 10 19

« 1022

12. Catskill, synclinal.
« 9»4

979

1032
lib. Chemung.

Ills
1041

£59

3 a. Calciferous and
4 a. Trenton. 8°*

4 0. Hudson River.
i< 246

9 c. Upper Helderberg.
<< 1112
" 1177

7. Low. Helderb. i»»3

9o. Corn.&Marc.isi'

Cooperstown and Susquehanna Valley R. R.

75|Junction.

91 'Cooperstown.**

Ill a. Portage.

110 b. Hamilton. 1193

Delaware and Hudson Canal Company's
Railroads.—Cbnttnued.

Middleburg and Schoharie, and Schoharie Val-
Ms. ley Railroads. Alt.

8
6

9
12

Central Bridge
or Schoharie
Junction.

Hollenbeck's.*'

Schoh'eC. H.*»
Borst's.

Middleburg.

1

4 c. Hudson River.

9 b. Schoharie grit.^ »

7. Lower Helderberg.
10 a. Marcellus. 6*0

Nineveh Branch.

119
122
127
130
133
140

Nineveh.
Centre Village.

Ouaquaga.
Windsor.
Comstock.
Jefferson June.

11 b. Chemung. 1082

964

991

Saratoga and Champlain Division.

6

9

12

6

12
25
32
43
49
67
60

64

71

7

10
14

20

22

24

Aiuanv.i°,i''^

West Troy.

Cohoes.*"
Albany Junction.

Troy.

Albany June,
l^echanicsville.

Ballston.

Saratoga. 2 8 5

Gansevoorts.

Fort Edward.
Smith's Basin.

Fort Ann.

Comstock's.

White Hall."9

White Hall SI

Chubb'sDock.
Dresden. '2

Putnam.

Pattuiwa.
(Mt. Defiance.)

Ft. Ticonderoga.

(Ticon'ga Creek,

(Tunnel.)

Addison June.

4 c. Hudson River. '

«

" Falls 70 ft.

«

4 a. Trenton
ft

&

.iO

?10

Calcif.

« 141

" quarries.
<i

(2
b. Potsdam. Fine

surface exposures

for 4 miles.

I
2 b. Potsdam. Fine

< expos'rs on 1 a. Lau-

( rentian gneiss. ' '

'

" Lake, "
3 a Calciferous.

' & 1 a.Laur. back.

1 a. Laurentian. *i'

<f

3 a. Calciferous bluff.

4 a. Trenton. Valley.

1 a. Laurentian.
«

outlet of Lake George,)

4 a. Trenton.
" large valley.

48. On either side of the valley, according to Prof. Hfcill, is the following section: Pyritifprous

shales, (Clinton group); Coralline limestone, (Niagara); Waterlime, (Salina): Tentaculite; Pentamerus;
Delthyris shaly limestone ; Upper Pentamerus, (Lower Helderberg); Oriskany; Cauda Galli ; Scho-

harie grit; Onondaga limestone, (Upper Helderberg). At Hollenbeck's are cliff's of Hamilton, "Vro-

man'sNose."
49. The Schoharie grit formation was named Arom this place. The fossils peculiar to it are

found in the mountain one and a half miles northwest and northeast of Schoharie. See note 159.

BO. See from car windows the great falls of Mohawk, 70 feet high, over Hudson River slate,

SI. White Ha'l is usually called the head of Lake Champlain, but the lake for 16 miles is rarely

more than 100 to 160 yards wliie. It is in fact a mere channel between mud flats and clayey alluvium,

Lake Champlain is 1X2 miles long, 600 feet deep, and the surfaoe being only 96 feet above tide, It
j
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Ms. Adirondack Railroad. Alt. Ms. Utioa and Blaclt River B. B.— Con. Alt.
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R.-Con. Alt.

ect station aod

;h the Trenton
sr 100 feet. In

the place, just-

luding the one

it regular and

iches in think-

The formn-

.•eadth. Goine
stone quarried

ay color and of

tad you travel

Df Black River,

Important falls

and interest-

Borne, Watertownand Ogdensburg

Ms. Railroad. Alt,

11

14

18

23

28
31

87

42

47

52

54

59

63

72

73

78

83

90

96

101

108

115

123

129

134

142

42

47

50

55

60

63

_71

73

72

76

86

89

93

_97

123

131

142

148

Rome.
Taberg.

44e

McConnellaTille.

Camden.
West Camden.
Williamstown.

Kasoag.
Albion.

Richland,* «

Sandy Creek.6 8»

Mannsville. ^26

Pierrep't Manor.
Adams.* 9 *99

Adams Centre.

Watertown June.

Watertown.*^
Sanford'sCorners

Evan's Mills.

Philadelphia.

Antwerp.
Keene's.

Gouverneur.
Richville. »»»

De Kalb Juno.

Rensselaer Falls.

Heuvelton.

Ogdensburg.

Richland.* 8

Pulaski. 7

Sandhill.

Mexico.
New Haven.
Scriba.

Oswego. *i 2eu

Watertown.*'
Watertown June.

Brownville.^'

Chaumont.
Three-Mile Bay.
Rosiere.

Cape Vincent.

De Kalb June.

Canton.

Potadam.*!
Potsdam Juno.

!

4 c. Hudson River.
"11 miles.

5 a. Medina and
Oneida Conglom-
erate, 31 miles.

« I>2

«

« 60i
« 086
" 547

«

4 0. Hudson R. 12 ms.
" Lora. shales.

" deep gulfs.

4 a. Trenton limestone.
« 619

Tren., Birdseye «S

and Black Riv.;§ 40 3

(^455

3 a. Calciferous. "p

2 b. Potsdam. jg*«5
1 a. Laure'n, Iron ore.

« i<

2 b. Potsdam.
1 a. Laurentian.

" Iron ore.

2 b. Potsdam.
«

3. a. Calciferous. 2*8

5 a. Medina.
4 c. Hudson River.s?'

5 a. Medina. 'i^

« 3 75

« 306
II

" Lake, 245

4 a. Trenton.

li

II

II

II

II

455

403

294

2S3

1 a. Laurentian.

2 b. Potsdam.
II

3 a. Calciferous.

Ronie,Watertown& Ogdensburg B. B.—Con.
Ms. Syracuse Division. Alt

Syracuse. 2

»

6 Liverpool.

8 Woodward.
11 Clay.

15Brewerton.ioa
1 ^j Central Square.
22 Mallory.

24 Hastings.

27 Parish.

31 Union Square.
34 Holmcsville.

39 Pulaski. »o

45 Sandy Creek Ju,

/ 6. Salinaor Ononda-

\ ga Salt group.* 08
11

5 c. Niagara.
6 b. Clinton.

II 384

6 a. Medina.
II

i<

« 474

4 c. Hudson River.
II 330
II Ml
<i 5 59

Lake Ontario D ivision, West.

4
7

10
13
16

20
26
31
36
38
41
47
62
66
59
64
66
70
76

80
83
86
90
92
97
100
103
106
110
114
118
123
127
128
132
147

156

Oswego. '1 2 80

Furniss.

Wheeler's.

Hannibal.
Sterling Valley.

Sterling.

Red Creek.

WolCOtt. 360

Rone.

Alton.

Wallington.

Sodus.

Williamson.

Ontario. *18

Union Hill.

Webster.
Pierce's.

Sea Breeze.'*

Charlotte. 8*

Greece
North Parma.
East Hamlin.
Hamlin.
East Kendall.

Kendall.

East Carlton.

Carlton.

Waterport.
Carlyon
Lyndonville.

County Line.

Somerset.
Hess Road.
Newfane.
Coomer Road.
Wilson.

Rawsonville.

Lewiston.** 88 8

5 a. Medina. Lake, 246.

5 b. Clinton.
II

11

II sas

"Fossil iron ore.
i<

u

II

II 480
II 604

"Fossil iron ore.
II II

<i

II

6 a. Medina.

II

II

i<

It

II

II

II

II

II

II

II

II

II

II

ti

II

II

II

«

355

»19

84*

8«a

SCO

Lake, 245.

66. The Laurentian rocks cover the whole of the country east of the Black River and the later

formations west of the river, the opposite sides forming the strongest contrast imaginable as to

rocks, soil, vegetation and population.
67. At Watertown the banks of the Black River present fine sections of the limestone visible

from the car windows, showing the Trenton limestone, Black River limestone and the Birdseye
limestcne. There is a mass forming the Black River sub-division, known toqnarrymen as the seven
feet tier, lying between the Birdseye and Trenton limestone. At the Isle LaMotte, near Chazy, in

Lake Champlain, H is a black marble, but at Watertown it is only suitable for ordinary purposes.
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Delaware, IJackawanna and 'Western

Ms. Kailroad. Alt.

7

11

21

23
80
85
44
47
64
59
61
66
73

_80

80

92
98
104
116

Biaghamton. * * *

Chenago.190
Chenango Forks.

Whitney's Point.

Lisle.

Marathon,
State Bridge.
Cortland.i"!

Homer.
Preble. "«8
Tully.^' 12 00

Apulia.

Onativia.

Jamesville.^*

Syracuse.*'

Syracuse.''

7

Baldwinsville.

Lamson's.
Fulton. 7 5

Oswego.'* ^'o

11 b. Chemung. »*^

901 « Moraine.

« 102 6

" Moraine.
11 a. Portage " ms

(I « 113 1

10 a. Genesee,"
10 b. Famil'n,

"

« « 12 2 7

10 c. Marcellus.

9 c. Corniferous. ' * *

6. Sttlina. «o»

403

390

6. Salina.

6 c. Niagara.

6 b. Clinton.

5 a. Medina.
t< 88 7

« Lake, 245.

Cayuga Division.

4
10
14
88
SS

11

19
26
29
88

41
47
62
57

Owepo.i"
Cattatonk.

Candor.
Wilseyville.

Ithaca on hill.

Ithaca on Lake.

Binghamton. i**

Chenango Forks.

Greene. ^ *

'

Brisbin.^**

Coventry.!**
Oxford. -8» 9*0

Norwich. looi

North Norwich.
Sherburne.
Earlville.94,191

11 b. Chemung. 822

« 822

11 a. Portage. 6*°
" Striae. »*°

18 9 « 8 9 2

lib. Chemuug. ***
901 «« Moraine.

« 91 C

is

•I
W

10 a. Portage.

10 b. Hamilton. S
« p
« 104 2

« 10 71

Delaware, Liackawanna and Western

Mb. Railroad.— Con. Alt.

60
64
68
72

73

78
81

84
86
87

98
91

95
'81

85
86
88
90
92
99
102

4

9

11

14

18

21

24
26
29

~0

2

3

5

7

13

Poolville. 1099

Hubbardsville.
Nor. Brookfield.

Sangerfield Cen.
Waterville.18*

Paris. 1*22

Richfield Ju.

CIayville.191

Sauquoit
Chadwick's.
Washing'n Mills.

New Hartford.
Utica.i*

Richfield Junc'n.

Bridgewater.i9°

Unadilla Forks.

West Winfield.

Cedarville.i»8

Miller's Mills.

South Columbia.
Riclifield Spgs.*^

Utica.is

NewHartford.

Clinton. "
^

Franklin I. W.
Deansville.

OriskanyFalls.20
Solsville.191

Bouckville.

Peaksport.

Hamilton.i9»
Smith's Valley.

S'

^

10 b. Hamilton.

9c. Cornife's. izs* g

3
O.Waterlime. la's »

1087 *

888
^

6 a. Med'a.8.8. "2* g.

" 67 7 o
« 677 '^

410 s*
a

5 b. Clinton.

4 b. Utica.

6. Waterlime.
s

10 b. Hamilton." »» S.

11 b. Chemung." 94 3

12Catskill Synclin. a
10 b. Hamilton.

9 c. Upper Helderberg.

4 b. Utica.

13 L Clinton.

Clinton." 8

Kirkland.
Clark's Mills.

Westmoreland.
Bartlett.

Rome.

410

683

•J c. Niagara.
6. Salina.

8.0risk'yon7L.H'g.956

10 b. Hamilton.
" Valley drift.

«
(I

310

6 b. Clinton. ««»

«

«
«

640

628

528

568

4 c. Hudson River.***

The Falls of BlacK River in Watertown are ,S5 feet perpendicular over the limestones at the Suepen-
sion Hridee, and 112 feet within the city limits in six separate falls. Good locality for fossils.

68. Tn(>i are two miles of rapids in Salmon River, which terminate in a fall of 107 feet. At

high water the .sheet of water is 250 feet wide, and at low water about half that extent. The fall is

over the grey sandstone of the 5 a. Medina, and i.s seven miles northeast from Richland.
69. Adams. The Gulf of Loraine, on South Sandy Creek, is a genuine canon upon a small stream

flowing through the Loraine or Hudson River slates, Utica slate and Trenton limestone in the town
of Loraine, from which some geologists prefer that name for the formation. The walls are perpen-
dicular and vary in height from lOU to 30U feet, and the gulf varies in width up to 16 rods. There are

several of these gulfs in Jefferson County, some of them 12 miles in length, reaching to the starting

ftoints of the streams. A convenient place to study the Loraine shales, a huge mass of mud rook,

s the p'.easant village of Adams. There are two of the.se gulfs within two niiles southeast in the

tovirn of Loraine, but not on the stream in the village, which is on Trenton limestone. On the way
observe a remarkable moraine of naked Laurentlan boulders, some of them very large. This ridge
orosses the railroad just south of Adams, where are many boulders in the fields, and is said to ex-

tend from Lake Ontario south of Woodford northeast into Canada. The ridge road, which runs all

along Lake Ontario, also occurs here a little nearer the lake than the ridge of boulders.
70. The shales and sandstones at Pulaski are the upper part of the 4 c. Hudson River, which

were at first called Pulaski Shales, or the Shales of Salmon River, and Loraine Shales. It is the only
rock at Pulaski village and is full of fossils, while the lower or Frankfort division has very few.

71. Oswego. Lake Ontario, like all other New York lakes, is a lake of excavation. Along its

northeast shore, in Canada, is the 4 a. Trenton limestone. On its south or New York shore we find

the 6 a. Medina sandstone extending from Oswego, the whole length of the lake to Hamilton in

Canada. The lake is excavated 60 feet in the red and 100 feet in the gray 5 a. Medina formation,
S90 feet in the Hudson River and 120 feet in the 4 b. Utica slate, the whole making a thickness of

too feet or the real depth of the lake, the surface of the 4 a. Trenton limestone being ita bottom.
It is 180 miles long, 40 miles wide, 492 feet deep and its surface is 245 feet above tide water.
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3on River.***

Delaware, Laokawaiuia and Western
Railroad.—0>n.

Ms. Binghp-nton to Buffalo. Alt,

207Binghamton.'>o

215 "Vestal.

221 Apalachin.

228 0wego.i««

233 Lounsberry.

236 Nichols.

242 Litchfield.

246 Waveily.i»8

250 Williwanna.
Lowmansville.

263 Elmira.

267 Korseheads.

272 Big Flats.

Gibson.

278 Corning.'^ * »

281 Painted Post.

284 Coopers.

287 Curtis.

289 Campbells.

293 Savonia.

298 Bath."*
302 Kanona.
806 Avoca.

Wallace.

314 Cohocton.

319 Bloods.

327 Perkinsville.

Wayland.
832 Dansville.

332 Groveland.

846 Mt.Morris.

849 Leichestor.

858 York.

863 Roch. & Pitts. Ju,

867 East Bethany.

874 Alexander.

11 b. Chemung.

It

(t

Fossils. "
«
«

(I

«
t<

<«

<>

11 a. Portage.
(<

10 c. Genesee,
it

10 b. Hamilton.

863

828

819

81S

789

826

801

828

8ES

911

906

929

945

1015

1101

1193

1232
1287
1317

1359
loss

698

574

650
929

908

890

Del., Lack. A Western R. R.—Om.
Ms. Blnghamtoa to Buffalo.—Con. Alt.

SSOlDarien.

387Alden.
396 Lancaster.

408 East Buffalo.

409lBufralo.9o

800
10 b. Hamilton. •?»

10 b. Ham, & 9 c. Com.
9 0. Comiferous. «8»

« 8 77
« 58S

Northern Central Railroad.

6

10
13

19

22
29
31

33
87
41

45
49
61

55
58
61

63
69

4

6
10

13

16

20
22
23
27
31

84

Elmira.10 8

Horse Heads.
Pine Valley.

Millport.

Havana.8 5,191

Watkins.8«,i9*
Rock Stream.
Big Stream.

Starkey.

Himrod's.
Milo.

Penn Yan.sT
Benton.
Bellona.

Hall's.

Stanley.

Lewis.
Hopewell.
Canandaigua.sB

Sodua Point.

WalUngton.
Sodus Centre.

Zurich.

Fairviile.

Newark.
Marbleton.
Outlet.

Phelps.

Orleans.

Flint.

Stanley.

lib.
88S

11 a.

478

Chemung. 8 8*

" Valley drift.
« <t 8 65

Portage.
•< 447
" Lake,4*i

10 0. Genesee, Gulf.
« 810
« 790
'« 857

78« •« & Portage.
t< (t

10 b. Hamilton. 868

« 004
d

<i 8 50

740Lake,668««

5 a. Medina, Lake 246.

5 b, Clinton.

6 c. Niagara.
6. Salina. 418

9 c. Comiferous.

10 b. Hamilton. '04

72. Midway between Watertuwn and Brownville the whole river fells 60 feet iu less than Haifa
mile, running in a gorge with higli banks.

7;i. TuUy. The Tuily limestone, sepwating the Hamilton from the Genesee, which is named
from this place.is not seen on the railroad, butls found further to the west. Outcrop in grove S. E.
of the village. The swamp near Preble is supposed to be underlaid by the Tully limestone.

74. Between Syracuse and Jamesville are good natural sections of the 6. Waterlime and 9.

Onondaga and Comiferous limestones, many quarries and natural cliffs. Beyond Jamesville observe
the transition into the Hamilton group where the high hills begin, the Marcellus shales being
deeply excavated. Visit Oreen Lake, near Jamesville.

75. The red sandstone of the 5 a. Medina formation is well displayed at Fulton, in Oswego County,
where it causes the Oswego Falls and forms the banks and bed of the river above and for naif a mile
below. The upper layers are covered with Fueoidea Harlanx, some of them of gigantic size.

7tt. The 6 b. Clinton formation is named from this place.

77. This is one of the best railroads in the State for geological observations. There are many
points on the Cayuga Railroad where the junction of the Hamilton with the Tully limestone and of
the latter rock with the Oenesee shale, and of the Oenesee with the Portage group are perfectly seen
In juxtaposition. The lake affords every evidence and facility for geological sections, with fossils.

78. Cayuga Tjake is 40 miles long, Z% miles wide, 390 ft. deep, and its surface is 376 ft. above
tide.

79. The gypsum beds are finely displayed Just north of Union Springs, and large quantities are
produced for market. South of the town the Q.Upper Helderberg range crosses, and causes an islet

In the lake. Its lower layers, the Onondaga limestone, make beautiful quarries.
80. The low clayey land extending nearly to Levanna is on the 10 a. Marcellus shale. The first

rock south of this is the dividing line oetween the Marcellus and Hamilton.
81. The 10 b. Hamilton presents its first bluff south of Aurora, 20 to 60 feet high, containing

numerous fossils. Further south are many others, some ofthem 100 feet high, extending for miles.
Nothing could be finer than these geological sections of the Hamilton.

82. The Tully limestone first appears at Lake Ridge, fi>om which the station is named. It is the
dividing; line between the 10 b. Hamilton and the 10 o. Oenesee. It dips as you go sooth and rises
again. This looks liki a flexure of the formations, but it is caused by the otiange in the course of
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1

Lehigh Valley Bailroad.
Ms, Cayuga Branch. 7 7 Alt.

Cayuga. 7 » 8»«

6 Union Springs.^'
394

lOLevanna.^o

18 Aurora.* 1

16 Willett's.

20 King's Ferry.

22 Atwater's.

25 Lake Ridge.* a

27 Taughannock.

82Ludlowville.8»
S96

38Ithnca.8*

6 8alina. Lake, 376.

(6.
Salina, with Gyp-

sum beds. 9 c. Cor-
niferous quarries.

/ 10 a. Marcellus.

\ 10 b, Hamilton.
« 925
« 40S

3 94 " Bluffs 100 ft.

« 8 94

ioi « Tully limes,
411 « «

{10 c. Genesee and
Portage,

lib. Portage. 892

Pa. & N. Y. Canal & B. R.

OSayre.io*
7 Barton.

10 Smithboro.
14 Tioga.

20Owego."»
24 Flemingville.

29 Newark Valley.

35 Berkshire.

39 Richford.

43 Hartford Mills.

45Hartford.i»8
51 Dryd6n.i96 »°79

64 Freeyille.

56 Peruville.

59Groton.i»6
66Locke.i»»
69 Moravia."
78 Cascade. »»

76Scipio.»9 7

70Wyckoff's.»9
(Foot of Lake.)

86 Auburn.so
90 Throop.

95Weedsport.8»
99 Brick Church.

104 Cato.

108 Ira.

112 MartTille.

115 Sterling.

116 Fair Haven.
118 N. Fair Haven.'i

lib. Chemung.

<<

«
«

774

so

.<=> aos

<j 822

£j 907

966

1045

3.1097

1186

"Sum'it,1215
11 a. Portage. io<9

<i

« 997

79» II onlOcGen.
i« T120

10 b. Hamilton. »«* |
7 30 i< (Glen.)

726

9c.Comiferoufl. ••««
6. Salina, 13 miles.

II 429
II

i< 423

5 0. Niagara.
5 c. Clinton. «•»

11

5 a. Medina, 3 miles.
" Lake, 245

Mh. Pa. & N. Y. Canal A R. It.—Con. Alt,

iraTPortage. io4"»

4

7

10
14
17

28
27

Freeville.

West Dryden.
Asbury Road.
South Lansing.
North Lansing.
Genoa.
Venice Centre.
Scipio.l9T 730

Geneva, Ithaca & Sayre R. R.

OSayre.10 9

2 West Waverly.
9 Bingham's

16 Van Eitenville.

19 Spencer.^**

23 North Spencer.
27 West Danby.
31Newfield.i9i
38 Ithaca 8*

44 Willow Creek.
46 Taghanio Falls.

48 Trumansburg.
61 Covert. "^
54 Farmer.
67 Ovid Centre.

61 Hayt's Comers.
65 Romulus.
70 West Fayette.

77 Geneva." *6 9

11 b. Chemung. "<
11 83<

1010

1006

872
w
a

"^
I

11 a. Portage.

II

II

Gulf.

s;i

"Tully limes.

10 b. Hamilton. ««o

<l 819

« 3 9S

M 719

II '609

9 c. Comiferous. An
ancient deep chan-

nel northward, iii'd

_ with gravel dr't.*5»

Syracuse, Geneva and Corning R. R.

9

14

21

26
30
33
30

37

Geneva. * ^

Earle.«»

Dresden."

»

Himrod's. '

Dundee.
Rock Stream.
Reading Centre.

Watkins Glen.

Glen Bridge. •«

45 Beaver Dam.
49 Post Creek.
52 Ferrenburg.
58|Coming.i**

9 c. Comiferous.* •»

10 a. Marcellus.
rsis .1 Tully lime.

\ stone, 1 mile south.

10. Hamilton. '»»

« (90

11a. Portage, q
11 g.1041
II 5*1020

f 1021.. View of Glen.

\ Bridge 150 ft. high.

11 a. Portage. »"»
lib. Chemung, n"

»43

the lake. After risinK again it forms a beautiful coping of the Hamilton group for miles above
Taughannock. See the description of the 10 b. TuUyr limestone.

83. This is one of the best localities of the Hamilton group which we know. South of Ludlow-
ville the 10 c. Oenesee shale appears above the Tully limestone. It is uniformly black, of a slaty

structure, fine grained, a hard and brittle mud rock, its edges resisting the weather, but its surface
when exposed falling into pieces. You get a good section of the base of the Portage here. There
is a well marked dividing line here between the Oenesee and Portage, being a sandstone 2 or 3 feet

thick, very compact and solid, with its under surface filled with fucoids raised in relief, one or two

inches lon^ with their ends depressed. The eye readily follows it as it dips toward the water.
84. Evnry part of the Portage group can be inspected in the ravines and water falls in the vicinity

of Ithtec-M.

86. There is a glen here, one mile southeast from the station, quite equal to that at Watkins. It

is also in the Portage. See Note 86.

86. Watkins Olen is in the 11 a. Portage. It is a great wonder and very beautifUl. There is 1

grand view ofthe chasm in crossing the bridge over it at Olen Bridge on the Syracuse, Geneva i

Coming Railroad. The r\,tB on that road are perfectly obaraoteriBtio of the Portage group.
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Elmira.

Horse Heads.
Breesport.

Erin. »249

Park. i"»
Swartwood. »»»»

VanEtten.iBS

Spencer.! »» 990

West Candor.

North Candor.
Wilseyville.i*^

White Church.
Mott's Comers.
Besemer's.
Ithaca-s^iso

Varna.
Snyder's.

Etna.

Freeville.

Malloryville.

McLean.
Sou. Cortland, loo

Cortland.

D. L. & W. Dep't.

Cortland.

Trux*,on.

Cuyler.

De Ruyter.19

113S

De Ruyter.>»o

Otselic.

Plymouth.
Norwich.

11 b. Chemung.

101a

940

958

(I

«
(I

i(

<(

«

862
899

1097

11 a. Portage.
It

Striae. "

Elinlrat Cortland & Northern, formerly

Ms. Utica, Ithaca and Ehnira Railroad. Alt.

~~0

6

10

14

17

21

25

28

32

34

37

42

44

46

50

53

64

57

60

62

63

67

70

Jl

12

16

JO

10

20

28

(t

cs

o

?
9
cna

)45 '1

>49
J

840

993

1010

1049

1059

1090

llSl

1116

1116

Ma. New Turk, Ontario ft WeHtem R. R. Alt.

iNew York, (Erie

O'Middletown.
6: Fair Oaks.

198

101lOjBloomingb'g,

12jWurtzboro.

15Summitville.i9»

80 Fallsburg.

39 Liberty Falls.

40 Liberty.

46|Park8ville.

51iMorseton.

63 Cook's Falls.

73

82

East Branch.
Hancock.l8*

11 a. Portnge. me
"V'ydrift.ii35
« 12 25

10 C.Genesee. i»»o

lU c. Genesee.

11 a. Portage.

11 b. Chemung.

1276

1001

Elmira, Cortland & Northern R. 11.2 6

OCaiiastota.^e

3Clockville.i»»

4Colton.'96

5 Oak Hill.

6 Quarries. 9 »

8Pen'yville.««

9 Hyatt's.

llChitt'goFalls.<»»

12Bingley.i»i

13 Shelter Valley.
14 Firndell.

15Cazenovia.9»,i»t

17 Syr. & Chen. Ju.
22 New Woodstock.
26Shedd'8 Comers.
80DeRuyter.i»o

(j. Saliua. 426

637

" Gypsum in cuts.

9. Onondaga limest'ne.
H 1041

((

10 0. MaroelluB. i"*!

« 1041
<«

10 a. Hamilton.
(t 117 6

« 124 8

<( 129 3

« 13 8 3

10 O.Genesee. 12^8

89,Codosia Summit.
93 Rock Rift.i»8

101 Wiilton.i»8

108' Zig Zag.18

117 Sidney Centre.

1 125
i

Sidney Plains.

127:New Berlin Jun,
134|Guilford.

143;Oxford.
148Norwich.i9o
163Earlville.i8»

167 Smith's Valley.

172 Eaton.
174Morri8ville.i»»

ISlMunnsville.ioi

j
183 Cook's Comers.

1
187 Oneida Comm'ty
190 Oneida.
il92Durhamville.
200 North Bay.io =

;209 Cleveland.
l216Constantia.io»

|223 Central Square.

|230 Pennellville.

238 Fulton. »»

250 Oswego. Ti

iroi

'105

109

|112

118

Railroad), N. W.
4 c. Hudson River.8 80

«

f 6 a. Oneida. ''5 7

\ Tunnel, 3,840 feet.

545
f 10. Hamilton, 11 a.,

\ Portage & Chemung.
12. Catskill. Tunnel,
Striae. " 1,017 ft.

«
« 1798

11. Chemung.

12. Cat'l. Tun'l, l,10?)'ft
<< 1462
X 115 2

Junc'nofthe 11. 1220

Chem.&12. Cat8k.io8 5

12. Catskill, synclinal.

11 b. Chemung.

127
134
140
145
149

Walton.18 8

Colchester.

Hawley's.
De Lancey's.

Delhi.

967

11 a. Portage.

10 0. Genesee.
10 b. Hamilton.
10 a. Marcellus.
9 c. Comifer. 1.

«

6. Salina.

5 0. Niagara.
5 b. Clinton.

139»

768

8. in

hills.

412

'S.c
"Lake. 867 S J

5 a. Medina.

g 3.

'J35

Lake, 245.

(As before.)

12. Catskill.

II

II

New Berlin Jun.
Mount Upton.
Holmesville.

New Berlin Cen
New Berlin.

11 b. Chemung.

10. Hamilton.

87. The outlet of Crooked Lake from Penn Van to Dresden is through the Genesee slate, Tally
limestone, and the upper part of the Hamilton—all finely dis[>"'»y""- Crooked Lake is 20 miles long,
one mile wide, lOO feet deep, and its surface is 718 feet above tide water. Its northern half is divided
by a bluff of Portage (800 feet high) into two branches- -one of them 12 and the other 8 miles long.

88. Canandaigua Lake is 14 miles long, from ona to two miles wide, its surface is 668 foet above
tide, and its greatest depth is 100 feet, but it is verj shallow at both ends. It is excavated from the
Hamilton and Portage groups.

89. The drift describea in note 31 extends nearly to Dresden.
90. The D., L. & W. From Binghampton to Biiffalo is by Prof. H. S. Williams of Cornell Uni-

versity. Compare formations and notes on N. Y., L. £. t W.
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Mew York, Lake Erie A Weatem.— Con.

Mr. Suspen'n Brid . St Niagara Falls Branch. Alt,

4*20

426
481
487
442
448
444

Buffalo.

East Buffalo.

Main Street.

Tonawanda.
La Salle.

Niagara Falls. ^^

Susp. Bridge. ^2

Clifton, Got.

'J c. Corniferous
«

6. Salina.

5 0. Niagara.
<t

8
18
22

Lockport Braiich.isa

Buffalo.

Tonawanda.
Hodgeville.

Lockport "*

9 0. Corniferous.

6. Salina.
<<

6 0. Niagara.

S8«

60/

eso

S80

872

874

780

888

New York, Lake Krie & Weatern.—Can.
Mm. Valkill Valley Railroad. An.

PiermoDt Branch.

9
17

Suffern.»3i

Nanuet.
Piermont.i»2

1(5. Triassic.

Trap.

a»8

284

Northern Railroad of New Jersey.

0,Jersey City.Jg*
4Homesteacl.i3 3

6

7

9
12
14
16
16
17

19
21
28
24
25
29

NewDurham.»>*
Granton.i»»

Ridgefield.

Leonia.

Englewood.
Highland.
Tenafly.

Cresskill.

Clostor.

Norwood.
Tappan.
Sparkill.i»a

Piermont.
Nyack.

16. Triaasio.
«

«
«

«

Trap.

Trap,

20 Quat.

Trap.

Jersey City.

59 Goshen. 10 1*

61 Ripp's.

64 Campbell Hall.

66 Neely Town.
08 Beaver Dam.
69 Montgomery.
73 Walden.

Shawangunk.

New Hurley.

Gardner.
Forest Glen.

New Platx.

Springtown.
Rosendale.^i*

Katson's Cave.
Whiteport.

Kingston. 1^*

79

82
85
87
91

04

Its

102

(Sue Main Line ErieR.)

4 0. Hudson Riv. «>'

«( 3 91

Ra.L.Sil.La.(foB.)3«>
« 409

« S8«

»5i " FoBsila.

r 5 a. On'da or Shaw'k

\ Grit andMedi. an

(7.
Lower Helderberg

and 9.Upper Held'g,

mainly Upper.
•« 811

« 386

«

4 0. Hudson River.K'

IK
ISf

& Waterli

Monticeli.) aLd Port Jervls Railroad.

6

8
12
13
16

18
20
24

Port Jervia.ioi

Huguenot.' 6

Rose Point.

Paradise.

Oakland.
Hartwood.
Gillman's.

Barnum's.
Monticello.*o'

10. Hamilton.
It

11 b. Chemung.

441

«

«
«
u

12. GatskiU.

106. Otisvilte. A short distance west of OtisTille the Hudson River Slates are seen in contact
with the Shawangunk Orits along a fault line. This is the dividing line between two of the great
geological groups or periods, the Lower Silurian and Upper Silurian. In a moment the whole char-
acter of the country is changed from cultivated grazing land on the Hudson River slates, the Orange
County milk country to the east of this line, to a poor, barren, rocky region on the Oneida or Shaw-
anguDK and Medina formations, showing in a striking manner how the character of the country de-

pends on its geology. In descending the Shawangunk Mountain towards Port Jervls there is an al-

ternation uf beds of the Oneida conglomerate, which is of a light gray color, and the Medina sand-
stone, which is ofa high red color. Some pockets of galena were discovered and mined here, but
were soon exhausted. AtPortJervis we are in the Hamilton, aformation producing a country cap-

able of supporting a population. The intermediate formations are very thin and compreiised together.

107. Laekawaxen. From Port Jervis to Narrowsburg, the Delaware River and Erie Railway

Jiass through a deep and crooked gorge about 25 miles long, exhibiting some of the wildest scenery
n the country. The railroad is cutout of rock in many places and overhung as it were by ragged
precipices.

108. Binghampton. West of Susquehanna the Erie Railway and its branches run for more than 300

miles on the 11 b. Chemung formation. Most of it is a fine fertile country with some handsome towns,
the largest of which are Elmira and Binghampton, in valleys filled with gravel alluvium, andttie
higher country formed of'the calcareous Chemung shales, is quite productive, much of it being a

good grazing country; but there is no variety in its geology. East of Susquehanna the Chemung
formation is composed of harder sandstone. Itcontains less calcareous shale, and the soil is poor. The
country improves rapidly going westward from Susquehanna. See also 186.

109. Just west of Waverly are the Chemung Narrows, where 100 feet of rook are exposed. The
quarries have produced an abundance of characteristic fossils of the Chemung group in their great-

est beautv and perfection, the formation having been named from this locality. Five miles south
of Waverly the opening of the Susquehanna Valley may be seen, where the Chemung River from the

west and the Susquehanna from the east unite and traverse the State of Pennsylvania to Chesapeake
Bay. At the wes;, ^nd of Waverly Village is a curious flat-topped hill, about 60 feet high, called

"Spanish Hill." It is aa eddy hill of gravel formed in the drift period ; but it can be seen to netter ad-

Tantage on the south side, at Sayre on the Pa. A N. Y. R. R. and the O. I. A S. R. R. There is a simi-
lar eddy hill in the village of Union. The plain at Sayre is "Valley Drift."

110. Portage. Here the railroad crosses the very deep gorge of the Oenesee River on a high iron

bridge 820 feet long and 236 feet high. There are three lalis within a distance of two miles which
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Fonda, Johnstown and Oloversville
Ms. Railroad. Alt.

6

8

22

Fonda. 13

Johnstown.

Gloversville.

Northfield.iso

4 b. Utica.
" Strifo.

(4 b. Utica and
\ 4 a. Trenton,

f 4 b Utica and
1 1 a. Laurentian.

299

soo

Lackawanna & Pittsburg K. R.136

Olean Division.

Olean.

4 Gordons.
6 Postville.

7 White House.
10 Ceres.

1^ Little Genesee.
18 Bolivar.

20 Richburg.
29 Friendship.

88 Narrow Gage Ju,

44 Angelica.

11 b. Chemung.

& Conglom.

Chemung to Conglom.
11 b. Chemung.

«
«

6

16

24
29
87

10
12

SwaiiiE.

Nunda.
Junction.

11 b. Chemung.

Lackawanna Diyision

Nar'w Guage Ju.
Anjjelica.

Birdsall.

Swains.
Canaserago.
Bogersville.

Wayland.

136

11 a. Portage.

Ulster and Delaware Itallroad.

4

9

12

16

17

18
21

24
27
82
83
86

39

44
48
61

68
67
69

74

Rondout.ii*

159Kingston.

West Hurley.

Olive Branch.
Brook's Crossing.

Broadhead Bra.

Shokan. »»»

Boioeville.

Mount Pleasant.

Phoenicia. »»•

Fox Hollow.
Shandaken.
Big Indian.

Pine Hill. i«»»

Griffin's Gomera.
Dean's Comers.
Kelly's Comers.
Halcottville. "o*

Straton's Falls.

Roxbui7.*o«
Moresville.

Stamford.*'*

i 4c. Hudson Riv.^

\ 6.Water Lime.
7. Lower Helderberg,

10. Hamilton.
11 b. Chemung.
11 a. Portage.

S34

504

11. Chem. &11,
12.Gat8kill.

«

604

Cats.
604

{or

308

« 796
« 1004
« 10 7 2

« 1 2 1 S

•• Lowest Pass
the Catskill Mts.

1504

1878

1408

« ISOl

"and Chemung.
<f 17 7 1

12. Catskill

11. Chemung.

12. Catskill.

Ms. Liehlgh and Hudson River R. R. Alt.

1

3

4

9

12

Greycourt.18
East Chester.

Sugar Loaf.

Lake.

Warwick, m
New Milford

14 0. Hudson River.

«

4 a. Trenton. 5*2

« 502

New York, Susquehanna & West'u R. R. 123

71

72
75

78
81

83
80
88

Quarry ville, N.J,
Van Sickles.

Unionville.

West Town.
Johnsons.
Slate Hill.

Spring Side.

Middletown.

c. Hudson River. 1*2

X

«

«

West Shore R. R. 14.3

0|Weehawken,N. J
2jNew Durham.
6j Little Ferry.

7}Ridgefield Park.
8 E. Hackensack.
9|Teaneck.

10, W. Englewood.

12J Bergen Fields.

13 Schraalenburgh.
10 Randalls.

18

19

21

22
24
26
29
33

37

39
41

West Norwood.
Tappan.N. Y.144
Orangeburgb.
Blauveltville.

NyackT'pike.i**
Valley Cottage.

Congers.
Haverstraw.i*^
Tompkin's Cove.
Jones' Point,

lona Island.

43 FortMontgomery.
47
48
52

57

61

66

Cranston's.

West Point.

Cornwall.! i«

Newburgh.is8

Clark's Dock.i**

Marlborough .1 s

68 Milton. »

72 Highland.

78 West Park.i»i
80,Esopu8.i»a

83; Ulster Park.
88;Kingston.i»8

96 Mt. Marion.i»*
99'SaugertieB."*
lOSiWest Camp.is*

i**Tria8.; Trapdike.*
16 Triassic.

(I

i<

((

«
«

«

«
«

«
«
«

4

>

8

50

95

74

67

a
4«

(2

74

93

122

Trap."
« 125

« 178

U 75

'*T?siates &limest'8.5

1 a. Laurentian. '

<< *

8

4c. Hud. Riv.i*2 "
{Hudson Riv. and ^ >

Cambro-Silu. limest.

f ,8. Lower Silurian

( limestones. i"

4 c. Hudson River, i"

4 c. Hud. Riv. Group

'

«
«

9

108

118

145

18i

191

9 a. Cauda Galli. »"

4 0. Hudson River.'"

Coraiferous.

This limestone oroflses the Hudson River obliquely in two strips, between Hampton, Oual

onth of Marlboroueh), and Danskantmer Point. At the north end of the New Hamburgh tunnel,

the limestone is wen shown overlying, by inversion, the Hudson River shale.
The shales throughout this County are mainly of the Hudson River Group, with here nnd

th^re Omptolitio layers, which are by some geologists assigned to the Utioa slates. W. B. D.
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no
116

120

126

128

133

141

128

132

136

142

146

147

152

160

161

168

173

174

178

183

187

193

194

199

200

West Shore.—Cm. Alt.

Catskill.i»»

West Athens.
Coxsackie.

New Baltimore.

Coeyman's Ju.

Selkirk.

Albany.

CoeymRn's Ju.

S. Bethlehem.

Feura Bush.

New Scotland.

Voorheesville.

Guilderland.

Fullers.

S. Schenectady.

Saratoga.

Rotterdam Ju.

Pattersonville.

Port Jackson.

Fort Hunter.

Auriesville.

Fultonville.

Downing.

Sprakers. 809

Canajoharie.

Fort Plain. 8 0«

St. Johnsville.

Mindenville.

204; Indian Castle.

209!Little Falls.

2r2:Jacksonburgh.

217

219

221

226

229

231

238

242

247

262

Mohawk.
Ilion.

Frankfort.

W. Frankfort.

E. Utica.

Utica.

Clark's Milla.

Heckla.

Vernon.

Oneida Castle.

4o. Hudson Riv.? »'

((

<(

<t

«

127

137

185

177

148

18

« ao2
« aas
t( 39 7

« 827
« 312

« 28 6

« 846

4 a. Trent. & 3 a. Calc.

4 b. Utica. 28"

370

281

394

303

803

396

1 a. Laur. capped by
3 a. Galcifer. hills.

4 a. Trenton. 8»a

4 a-Birdseye, 4 a.Tren.

4 c. Hudson River ' 2 7

381

889

882

888

896

890

898

403

497

4 a. Trenton.
«
(I

4 b. Utica.
<t

«
«

1 a. Laurentian.
<<

4 b. Utica.
«

«
11

« 818

4 0. Hudson River.' 1
«

,

5 a. Medina. ^27

5 b. Clinton. »9 5

5 c. Niagara. *'*

Ms. West Shore.

—

Con. Alt. i

256 Wampsville.

257:Canastota.

261:Canaseraga.
264 Chittenango.

268 Kirksville.

270 Manilas Centre.
274 Dewitt.

278 Syracuse.
286 Amboy.
288 Warners.
290 Memphis.
295 Jordan.
300|Weedsport.
803 Port Byron.
•307 Montezuma,
309JSeneca River.

311, Savannah.
817! Clyde.

324|Lyons.

329 Newark.
833|Port Gibson,

388| Palmyra,
341iMacedon.
349,Fairport.

853,Pittsford.

356,Edgewood.
3G0 Red Creek.

362 Genesee Ju.

367 Rochester.

SQ'6 Maplewood.
365 Chili.

368 Buckbees.
372 Churchville.

374 Bergen.
381 Byron.
387 Elba.

392 Oakfield.

398 Alabama.
404 Akron.
410 Clarence.

416 Bowmansville.
423 E. Buffalo Ju.

426BuflFalo.i*3

5 c. Niagara.
6. Salina.

it
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702

V, Y. Central & Hudson River R. R.—Con.

Hlg. Harlem Division.

—

Con. Alt,

12
84

87

93

97

[100
106

109

116

120

Wassaic.

Amenia.
Sharon.

Millerton.

Mount Riga.

Boston Corners.

Copake.

Hillsdale. «»i

Martinsdale.

Philmont.

Gam.-Sil. Schists.
" " 1. 8.

" " "Burd'n'sgun
" "bar'l iron oreW
" " I. s. (Summit).
" " « Iron ore W.
« « " Iron Works.

Cambro-Silurian.
« «

126|Ghent.

127iChatham.

I
All the iron ore is produced on the west side-

1 none on the east .side of railroad.

N. T.f Rntland & Montreal Ry.

0:Chatham 4 cor.

5 Chatham.
11 Rider's Mill.

18 New Lebanon.

27 Lebanon Springs.

31 N. Stephenlown.

84 Centre Berlin.

39 Berlin.

44 Petersburg.

45 N. Petersburg.

47 T. & B. Junction.

53 Bennington, Vt

4 c. Hud. Riv. Group.
it

«

«
«
((

<c

({

CD

O
A
CO

-J

t
-4

2. Cambrian si.

3. Lower Silurian 1. s.

Ms. N. T., New Hi&ven & Hartford R. R. Alt.

12

15

18
22
25
27
30
31

35

New York '»»

Williams Bridge,

Mount 'V ernon.

New Rochelle.

Mamaroceck.
Rye.
Port Chester.

Greenwich.
Cos Cob Bridge.

Stamford, Conn.

See Note 4.

«

fid. Montalban,

\ probably.
70

«

If

«
«

Harlem River Branch.

1

o

12

Harlem River,

Port Morris.

West Chester.

New Rochelle.

Montalban or Meta-
morphio. See Note 4.

Middletown Branch. \\A

iNew Britain.

3

13
Berlin.

Middletown.

16 Triassic.

1,10. Oreyeourt. West of the Oxford limestone to the Blue, or Shawangunk Mountain, at Otis.

Iville there is a rolling country underlaid by Slates, which have been recently found to be Tren-
on in aee. (See Note 142.) They extend northeastward to the Hudson River and south across pari

of New Jersey. They are underlaid by limestones, which hold Lower Silurian faunas. N. H. D.
131. Suffem. A short distance east is Union Hill composed of a thin sneet of trap lying

upon heavy beds of Conglomerate. N. H. D.
132. SparkiU. At many points south of here overlying stata are found in contact with

Pa1i!>ade trap sheet, as stated in Note 6. North of this station the R. R. crosses th') sheet and
ikirts the east side of the ridge at a considerable altitude. The under contact of trap and
pandstone maybe found near Piermont-on-the-Hill, and near Grandview, above the R. R. N. H. D.
, 133. Homestead. See Note 5. This road crosses the Palisade trap ridge in the Erie tunnel
^nd Hkirts its western base to SparkiU where it reerosses to Piermont. A few hundred yards S.

of the station, and in- sight from the cars, contact of trap and overlying shales is exposed in
small quarry. N. U. D.

134. New Durham. Three-fourths of a mile east in a cut at entrance to W. S. R. R. tunnel
khe dike structure of Palisade trap is exposed at unconformable contact with overlying sand-
stones. N. H. D.

135. Oranton. A short distance north is a small dike and sheet of trap separated from the
palisade sheet by a slight thickness of sandstone. N. H. D.

136. By Prof. H. S. Williams, of Cornell University.
137. Roshester. Shales below falls filled with corals and Braehiopod$ of Niagara group. En-

tire Clinton exposed and manv layers filled with excellent fossils. Several beds of graptolites
known by the olack color of the seam. Lower fall gives limestoue filled with Pentameroua Elong-
ftus and below Medina sandstone with fucoides, etc. R. P. Whitfield.

See Note 36 and Glacial Note 181.

138. Newburgh. The city rests upon strata which are evidently similar to those identified
In Duchess County. Tlie entire water-front is composes of Hudson River shale, while that part
If the city west of West street Is on the belt of limostone which crosses ;the river from New
aamburg in Duchess County. On the river ioad three miles north of the city, there are highly
bsslliferous ledges of the Trenton group, containing the Coral Solenopora Compacta, and very
srge Crinoid columns. With this exception this great belt of limestone from Hampton to Long
pond appears to be entirely without fossils. A comparison with the more northern ex-
ension of the belt makes it probable that besides the Trenton, Calciferous and Cambrian strata
ire present. Snake Hill to the south and Cronomer's Hill to the west, are Archcean
Deiss. W. B. D.

139. Mt. Joy, Road crosses Palisade trap sheet.
140. Eagle Bridge. At Eagle Bridge, Cambridge and Granville, the railroad passes over a

karrow strip of Hudson River Shales flanked on either side by broad masses or Lower Cam-
Irian or " Georgia " shales and limestones, which are not more than a mile distant, or less.
>t Salem a broad belt of Hudson River shale lies a short distance to the west. Fossiliferoua
calities of the Lower Cambrian have been found near Shushan, Salem, Rupert and Granville,
ome of the chief localities described are one mile south of Shushan one and one-half miles
St and west, and one mile south of N. Greenwich (near Salem) two miles south of North

Iranville, and at Low Hampton, Ju.st west at the crossing of Poultney River.) W. B. D.
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R. B. Alt.

nlliver.

Sil. Schists.

Sil. Limeat.

Bailroad.164

Riv. Group.

K 213

•ent.(?)l'8.2i»

i( 252

i( 289

NEW YORK 186

3onRiver.3 9i

II 5S3

II S66

i(

« «3'

,n(Upper?)*"
jiferous.

terousand 'os

jer Cambriaa

in (Upper?)

Ison River."'

ous-Trent.?'«»

le" of Priraor-

there crop out

jrvstallized and
" W. B. D. ^

rk, and extend-

inton limestone

N. H. D. ^
t,y Prof. W. B,

J. S. Geologist,

,nd Hon. Jamei

8. Williams of

allel.

nee northward,

in a tunnel north

med by the trap,

nnel the highly

while on the east

BatinK the dik»

N. H. D.

16. Triassic cil-

p cut gives fine

phios. N. H.D.

ir station. Am
) Archaean rociu

iv points in thii

' '^N. H. D.

lalities for H«n-

iburj in cutting

(R. P. W.) '

(ChAMBBRLI!!.)
,

ted in the foita

beds lining both

W. B. I). ,

northern edgecl

IK to the westM
^tion^The^ln.^

(or Adam's Dock).

red with excelled

» Utica slate; tj

W. B. D. '

213

233

Ms. Mew York & New Bngland B. R.164 Alt.

1

4

8

10

14

10

22

25

31

33

38

44

Newburgh.i8*
Fishkill.ii*

Matteawan.i'o
Fishkill Village.

BrinkerhoflF.

Hopewell.

Stormville.

Poughquag.
Pawling.
Patterson.

Towners.

Brewster.

Mill Plain.

4 0. Hudson River.
K
<<

Caloif.-Trent. I's.

«

(i

II

Laurentian.
44 2

406

Troy and Boston Railroad. Iij4

(Fitchburg Pailroad.)li3

OTroy.
4Lan8ingburgh.

9 Melrose.

13

14

17

21

24

Schaghticoke.

Valley Falls.

Johnsonville.

Buskirk's.

Eagle Bridge.

Hud.Riv. and Georgia.
«

" Trenton?

4 0. Hudson River.
<<

4 c. H. Riv.& Georgia.

Ms. Troy and Boston.—Con. Alt.

26iHo38ic Junction.
I

State Line.

27 Hoosic Falls.

80 Hoosac.

32 Petersburg.

86 North Pawnal.
43 Willi'mstown.16 8

45 Blackinton.

48 North Adams.

4 0. H. Riv. & Georgia-
r 4 c. Hud. Riv. and
\ Calcif.-Chazy-Tren.

4 c. Hudson River,

r 4 c. Hud. Riv. and
\ Calcif.-Chazy-Tren.

Calcif.-Chazy-Trent.

f Hudson River and
\ Calcif.-Chazy-Tren.

Calcif.-Chazy-TrenlDn.

Oreenwich and Johnsonville Railroad.
Washington Co. 164

9 Johnsonvilb.
5! Lee's.

6JS. Cambridge.
SjW. Cambridge.

10 Summit.
13

16
Easton.

Greenwich.

I

4 c. Hudson River.
II

II

Lower- Cambrian.
i<

152. Esopus. On leaving the river in Esopus, before crossing Rondout Creek, going north,
[the road crosses the ends of a synclinal arch; the first rock is nearly vertical section of
IMiaKara, then Waterlime-Pentamerus, Catskill Shaly, Upper-Pentamerus, Catskill-Shaly, Pen-
Itamerus, Upper Pentamerus. After crossing the creek, the road enters a tunnel the soath
lend of which is Catskill Shaly, the middle section Upper Pentamerus and the north end
loriskany, all nearly vertical. After the tunnel is passed the Cauda Galli is entered and per-
Ihaps Schoharie Grit, and then Corniferous and it may be the Onondaga. J. O. L.

I
153. Kingiton. Unconformabiliiy of Low^r and Upper Silurian well shown here. Remark-

lable contortions of strata. Fossils abundant. At Rondout, now included in the cityofKings-
Iton, are seen Hudson River Group; Oneida; Coralline limestone of Niagara Group; all the di-

iTisions of Lower Helderberg: Oriskany; Cnuda Galli and Corniferous; all but the last two
quite fossiliferous. At old Kingston, on T'sopus Creek, Marcellus and Hamilton. Immense
ICement quarries in Helderberg limestor js.

See '^Non-conformity at Rondout " by W. M. Davis, Am. Journ. Science, November, 1883.

W. B. D.
Station is on terrace of Alluvium and Drift overlying Corniferous, which crops out in a

Ihigh ridge to the eastward, dipping to the northwest. To the west bluff of Marcellus over-
llymg Corniferous. J. G. L.

I 154. Mount Marion. The road (going north) continues on Cornifoi-ous nearly to Saugerties,
where it comes again to the Cauda Galli and, before it reaches West Camp, it passes back
over all the intervening layers to the Hudson River which it does not leave, except a few
cuts into the Waterlime between West Camp and Catskill. J. O. L.

At Glenerie a little over a mile southeast from Mount Marion station along the east bank
jof Saugerties Creek, are abundant exposures of Oriskany, crowded with fineU' weathered
fossils. W. B. D.

165. OatskiU. The Helderberg rises sharply to the west nearly all the way to Coeyman'a.
158. By Prof. C. H. Hitchcock.
167. (Atiandaigua. Go up the lake six miles to Monteith's Pt. up ravine, most excellent

Hamilton fossils, all classes. Also all along lake shore to Black Pt. Heads of Monteith's ra-
Irine, Genesee slate with plants, and gas springs. R. P. W.
I 1S8. KnowersviUe and OuUderland. Go up mountain to first plateau, rocks filled with Low-
br Helderberg fossils. Tentaeutitea and Leperditia at base of vertical layers. Thompson's Lake
bneand a half miles back from top of bhifT at Indian Ladder road, Schoharie grit and Up-
per Helderberg fossils. Also Clarksville 12 miles southwest of Albany has yielded immense num-
ers of Lower Helderberg Bryozoans and Corals. R. P W.

159. Sekoharie. In the hill east and west fl-om the village the entire Helderberg series
cours, and fossils ore numerous in the Coralline limestone. Lower Helderberg, Oriskany sand,
Bcboharie grit and Upper Helderberg. R. P. W.

160. Darien. Best locality in the state for Hamilton in streams at Darien City, and also
TO miles west of Darien Centre in small stream at Milldam, and for one mile below slate
ftd Corals and Shells. R. P. W.
161. The formations are given on this road approximately, no definite information having

en published. From Dannamora to Lynn Mt. both the Laurentian and the Potsdam are
tlven, implying that both strata are in the neighborhood. W. B. D.
[ 162. Revised by Prof. C. H. Hitchcock. From Pawling to Chatham Prof. Dwight prefers
t CalciferouB " or " Calciferous-Trenton." This limestone, he says, is the eastern fork of the Copake-
lillsdale belt of which the Wappinger Valley limestones are the western fork. Cploiferons fossils
Rcur in It. Cambrian strata may be present. At North East Center, one and one-half miles south of
lillerton.C«lciferoaB fossils ooour on Bdward Clark's farm.

!
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oad.164 Alt.

ailroad. 164

the station to

Ms. Long Island Railroad.— Con. Alt.

20. Quartenary, with"SfHuntington.

40 Northport.

69 Port Jefferson

30|Farmingdale.

65 Manor,

94 Greenport.

Hunter's Point.

3 Woodside.
4;VVinfield.

6' Newtown.
8 Flushing.

9 College Point.

Whitestone.

Brookdale.
11

J4
Brooklyn.

8 Richmond Hill.

Tertiary or Cretaceous,

20. Quartenary.

Ms. Long Island Railroad.—Cbn. Alt.

10
16

19

21

"22

36

47
64

Jamaica.
Valley Stream.

Ocean Point.

Far Rockaway.
Sea Side House.

Freeport.

Babylon.
Oakdale.
Patchogue.

20. Quartenary.

Staten Island Railroad.

11

18

Stapleton.

Richmond.
Pleasant Plains.

Tottenville.

1

18 c. Cretaceous.

(Plastic clay forma-
tion.)

172. Shekomeko, An independent strip of limestone ubout six miles long extends from
"The Square" two mile south of Shekomeko, up the valley to Pulver's Csrners. It consists

of Calciterous, and probably the Potsdam, which runs frequently into calcareous shales. At
Hasted Station, the latter formation skirts the west flank of Winchell's Mountain, and is well
shown in a deep cut just north of the station. In a cut south of the Shekomeko Station is

a conspicuous fault between the Calciferous and Hudson River Group, and a little further
south, the Calciferous contains fossils. W. B. D.

173. CatMan 4 Comers. The limestone belt between Canaan 4 Corners and State Line Station,

which with*, the overlaying argillaceous and arenaceous rocks, formed a portion of the original
"Taoonic Series" of tmmons. have recently been shown by indisputable paleontologioal evi-
dence to belong, in part at least, to Lower Silurian formations. Fossils have been recently
discovered at the railroad tunnel (No. 290) and south of it, also on Drowne's farm one mile
east of Canaan 4 Corners. These fossils mdicate certainly Lower Silurian strata, probably
of the Trenton and Calciferous groups. See note 163. W. K. D.

Qeology of Eastern New York.
174. The geology of the country between the Hudson River and the Connecticut and Massa-

chusetts State Line was involved in almost entire obscurity until within a few years. In the
State geological survey of forty-eight years ago, the slates were assigned, for stratigraphic rea-
sons, to the Hudson River Group, ana the limestones without any evidence or any value
derived from fossils, was assigned to the Calciferous and Trenton groups. Afterwards, the
entire mass of rocks was indefinitely assigned to the Quebec Group and was so designated
in the first edition of this Guide. The difficulty uf ascertaining the true order was much in-
creased from the fact that the strata are much mei^amorphosed, flexed and faulted.

It is now known, on abundant paleontological evidence, that the shales and schists with
some attendant "grits" are of the Hudson River Group, and perhaps of the Utica Slate ; and
that the limestones and some quartzytes are Cambrian or Silurian, that is, comprising strata
either of the "Georgia" ["Olenellus"], Paradoxides, Potsdam, Calciferous, or Trenton.

It is certain that tne three latter formations are largely represented. The fossils are
unique and important, but they are in general altered, fragmentary, diflicuU to obtain and
difficult to study. W. B. Dwiqhi.

A general sketch of the geology of this region is given in Notes 176 and 176 by Drs.
Hunt and Dana, who represent diverse views on some of the important questions connected
with the stratigraphy, and much information will be found in the tables and notes on
stations in this region, especially in Notes 118, 119, 138, 163 and 173.

175. To the east of the Hudson River in New York we find besides the Laurentian
rocks of the Highlands, a great development of the gneiss and mica-schl.^ts of the Montal-
ban and of two other and very unlike series. The first of these is the Lower Taconic, con-
sisting of the Stockbridge limestone with quartzites and peculiar elates. This series together
with the Primary crystaline schists, stretches up northward, passing along the southeast side
of th' Highlands, and occupying portions of Eastern New York and Western New England.
On the northwest side of the Hignlands, extending northwand along the valley of the Hud-
son, and as far as Lake Champlain, is found another series, variously designated as the
Hudson River Group, the Taconic Slates or Upper Taconic series of Emmons, and the Que-
bec group of Logan. These rocks have been supposed to be Upper Cambrian or Silurian,
(Utica, Loraine and Oneida) but are now believed to be chiefiy of Lower and Middle Cambrian
ages. They are generally disturbed and often inverted, and include small outliers and in-

volved portions of Upper Cambrian and occasionally of Silurian strata. This Upper Taconic
or Ca!*\brian group is distinct from and superior to the Lower Taconic. It is impossible in
the present state of our knowledge of their distribution to define the limits of these various

Sroups of strata to the east of the Hudson, or to say at what stations the Upper Taoonic,
le Lower Taoonic (Taconlan) or the Primary rocks are met with. T. S. Huirr.

Note.—Dr. Hunt here uses the terms Cambrian, etc. as given in the first edition. See Note 2,
also Dr. Hunt's table in the Introduction.

176. To the north of Putnam County, N. Y., whose rocks are with small exceptions
Aroheean, there Is a large development along the boundary between New York and New
England of the "Lower Taoonic Series" of Emmons, consisting of limestone, called in part
the Stockbridge limestone, with hydromica and mica-schists and quartzite. These rocks
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New Jersey.

Bt Frorbsor Jmo. C. Smock, Assistant State Geologist, New BRTTNsrncK, N. J.

Geological Formations or Epochs found In New Jersey.

20. Quaternary

and Recent

20 b. Champlain.
20 a. Glacial Drift.

Tertiary.

19. Tertiary.



ti

:

1 ';;i;!!a|l

140 AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (NEW JERSEY.)

Ma-
I
Northern Kallroad of New Jersey.*

erseyCity.* «

7|New Durham.^

SiGranton.

lOlRidgelield.

13lLeonia.

ISlEuglewood.

leHighland.
ITiTenafly.

ISjCrcsskill.

20|Clo8tcr.*

22 Norwood.

1. Archeean, 16. Trias. ^

J 16. Triassic, 20. Qua-

I
ternary, 21. Recent.*

«t

4«

U
M
tl

(I

tl

it

4

4

18

SA

4S

40

38

40

New York, Weat Shore, and BulTalo
Hallway.

'Jersey City.

Weehawken."

l|New Durh'm.8 ^

BLlttle Ferry.

6'RidgefieId Park.
^jHackensack.
9,Teaneck.

lOjW. Englewood.
12^Bergen Fields.

12 Schraalenburgh.

16Randall'8.

17
1
West Norwood.

19 Tappan, N. Y.

1. Arclioean. 16. Trias.*"

16. Triaeaic. '"

i le.Trias., 20. Quater.
' nary, 21. Recent. *

(t

<t

tt

it

it

it

it

it

it

it

4

10

40!

80,

78

70

90

60

00

88

New York, Snaquehanna, and Western
Railroad.

1

1
1

12

12

14

14

16

17
19
21

24

New York.
Jersey City.

Schuetzen Park.
New Durham.^
Little Ferry.

Ridgefield Park.

Bogota.
Hackensack.
Maywood.
Rochelle Park.

Dundee Lake.

Paterson.^

Van Winkle's. 10

l.Archsean, 16. Trias.'"

16. Triassic. *

16. Trias., 21. Recent. *

tt

tl

tt

tt

tl

tt

tt

it

it

4

10

S

10

6S

48

40

100

188

New York, Snaqnehanna, and Weatern
Railroad— 6'on.M8.

26 Midland Park.

27 Wortt'iidyke.

28;Wyckoff.

SOCampgaw.
81 Crystal Lake.'*
82^0akland.i<'

86JPompton.'*

SSiButler.

44'Chariotteb'gh.»*

46Newfo'ndland."'

47 Oak Ridge.

fil Stockholm. 16

63 'Summit.

64,Two liridges.

67|Ogden8burgh."

60 Franklin.'

8

63 Hamburgh.
67 Deckertown.
71|Quarryv-.rie.'^

j;6|Unionville, N^.
64 Two Bridges.

67S.Ogdensb'gh.*''

61 'Sparta.

I

63 Sparta June.*'

69|Washingt'nv.**

72 Swartswood.

76 Stillwater.

80lMarksboro.«»

82 Paulina.

83 Blairstown.

86JKalarama.
89 Hainesburg.

91 1Warrington.

92 Columbia.**

16.Trias.,2'l.Recent««»
875tt

tt

tt

tt

tt

348

390

340

878

j 1 a. Laurentian, 20 b.

( Cbamplain.
tt

it

12. Catskill Devon.

8 80

360

788

770

4 c. Hudson River (?)

20. Quaternary."0
1 a. Laurentian. ^*°

tt 103!

tt sea

1 a. Laurentian, 20 a.

20 a. Glacial. 66"

1 a. Laurentian, 2 b.

2 b. Potsdam. »"
3 a. Magnes. Limest.*'"

4 c. Hudson River. *8'
tt 860

it 80

960

96
98

Dunnfield."
Dela. Wat. Gap.

1 a. Laurentian.

i 1 a. Laurentian, 20 a.

} Glacial. "'»

8 a. Magnes. Limest.^eo

3 a. Mag. Limcst., 20

b. Champlain. ««»

4 c. Hudson River,
tt

it

tl

It

8 a. Magnesian.
tt

tt

tt

460

390

360

380

370

380

310

i 8 a. Me^esian, 20 b.

I Champlain. 3""

6a.0n'da&Medina.*»°
6 a. Medina.

.

^*'

* The altitudes are from the topographical sheets of " Atlas of New Jersey," prepared by the Geo-
logical Survey of New Jersey, Professor George H. Cook, State Geologist, and compiled by C. C. Ver-
meule, C. E., topographer.

1. The Archaean rocks are now all covered by improvements, and there are no outcrops ; bat a

large part of the city has this formation as its underlying rock.
2. The Palisade range of Bergen Hill trap-rock in the western part of the cat, as seen at the tunnel.

3. The trap-rock of the Palisade range is seen on the east side, the whole length of this road to the

New York line. (See Note 5, under New York.) On the left are the recent formations of the Hack-
ensack meadows.

4. The sandstone lying upon the trap-rock can be seen on the mountain'southeast of the station

and near its crest.

5. At the east entrance to the tunnel the indurated shale, and above it the trap-rock, can be seen.

One mile to the south there are good exposures of the latter rock cutting across the sandstone and
shaly rocks. And sandstone was met with in the tunnel-cutting.

6. The sandstone on the west of the trap-rock is beautifully exposed in the west entrance to the

tunnel. There are good sections showing glacial drift also.

7. The recent formations of the meadows along the Hackensack are seen on the left or west side

from here to Hackensack.
6. (See Notes 8 and 6.)

9. The Garret Sock ridge of trap-rock is prominent in the southwest and sonth of the city. Pao-

sale Falls, where the Faesafc River falls seventy feet over ledges and through flssares of trap«rock.
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Mb. Green Pond Mine Rmilroad.

OiCbarlottebui'gb. 1 a. Laurentian.

6 Grcon P'd MinesI "

7«8

940

New Yorki Lake Erie, and Western
Railroad.

New York.

1 Jersey City.

ftSecaucu8.**

9 Rutherford.

12 Passaic.

UClifton.
ISLaiceview.

l7iPaterBon.*^

22'Ridgewood.

24iHohoku8.*'»

26 {Allendale.

28

_80

10

13

20

Ramsey's.

Mahwab. _^

Rutherford Jn.

Garfield.

Ridgewood Jn.

1. Archaean, 16. Trias. ^

16. Trias., 21. Recent.

"

.( ss

u ss

« 60

it 100

" 20 b. Champ."
«« 137

• « 197

It 330

H 34S

U 2 7 .'.

it

It

tl

I "(I

60

1 10

New York.
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rtbeast of thii

)[g. {
4 Chatter BrsBoh R. R.

1 a. Laurentian! '^^
" 20 b.

Clmmplaln. '""

1 a. Laurontian ; 20 b.

Cbamplain. ""
j 1 a. Liiiirontian; 20 b.

/ Champlain. •*"*

1. Ai-ch'n; 16. Trias.

16. Triassic.
It

5 Boonton Oraneh U. R.

New York.

1 noboken.

4 Seoaucus.

8{Kin<!;8land.

9jLyndhur8t.

12 Passaic.

Paterson."*

Little Falls.

M'ntain View.'^

Lincoln Park." ^

Whiteiiall.''^

2»Montville.'8

8l'noonton.«°

85.Dcuville.

16

19

22

24

26

16. Triassic.
it

it

t(

ti

<t

tt

It

«t

I a. Laurentian.

10

s

40

to

TO

180

ISA

18S

170

SIA

360
400

Bit

Warren R« Rn or Main Line.— Con.

66 Washington.^

'

71 Oxford Furnace.
62

76 Bridgeville.

77 Mauunka Chunk.
63

80 Delaware

' 1 a. Laurentian

;

2 b.

Potfldam. <«»

'3 a. Magnesiiiu
;
2 b,

} Potsdam. *9«

S a. Magnesian. '^^

Uc. Hudson. »«"

tt t9fl

10

10

10

ts

to

if
TO

•s
130

"20a.Glac'l.'«»

tt

tt

tt

tt

tt

tt

Mh.
I

Centml R. R. of New Jemey

~d^New York.

1 Jersey City.

4 Urccnvillo.

6 liavonne.

7 Burgon Point.**

DElizabethport.

I

12Eliziibcth.

l.^i Hi»<Q\\c.

l7,Cianf'ord.

19 Wo8tfieid.«»

2i:Fanwood.

I
24 Plainncld.e6

26Duncllpii.

;
31 Bound Brook.

\

86 Soiucrrille.

86Raiitan.

I

40 North Branch.

46 White Ilouae.'^

I

49 Lebanon.''*

51 Aiinandalc.
'. 58 High Bridge."

»

66 Glen Gardner.

iJunction,Sum'
mit of N. J,

C. R. R.

eilAsbury.'"
«3 Valley."
66;BIoomsbury.

' 68jSpringtown.
74lPhi'!ipsburg.T«

It

tt

«i

it

I

It

Archaean.
tt

8 a. Magnesian.
it

i<

tt

It

lOS
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Mb.
I 4. Koeky HIU Braneh R. R.

41

46
47

New York.
Mom louth

Junction.

Kingston.
RockjHill.»o^

j 18 a. Cretaceous,

l
ritan clay.

16. Triaasic.

Ra.
9<

60

60

5. Amboy DlTlalon.

8

10
14

16

18

21

24
27
81
84

86

87

89

48
-46

47
49
BO
68
64
67
61

62

New York.

So. Amboy. '<"

Old Bridge.

Spotswo<^.
Jamesburg.
Prospect Plains

Granbury.

Hi^htstown.
Windsor.
Newtown.
Yardville.

Bordentown.

18. Cretaceous ; a.

ritan clays.

M
U

18. Cretaceous

;

Clay marls.
II

Trenton.»°9

White Hm."«>

Einkora.

Florence.

Burlington.

Edgewater.
Beverly.

Delanco.

Riverside.

Riverton.

Palmyra."'
Fish House."*
Camden.
Philadelphia.

M
U
II

1. Archaean.

T9.

Ra.
so

10

<9

73

140

b.
110

99

8S

ISC

83

10

^3

6. Freehold and Jmrneahurg Asrloaitwrai
Ms.

I B. R.

Cretaceous
;

Plastic clays
;

Clay marls.

18. Cretaceous

Plastic clays.
II

II

(t

(t

u
41

U
ti

u

a.

b.
10

a.

10

41 MonmouthJunc-
tion.

43 Dayton.
49 Jamesburg
64Englishtown."3

68 Freehold.

61 Howell's.

66Farmingdale."4

69 Allaire.

73

74
Manasquan.
Sea Girt.

(18. Cretaceous ; a. Ra.

( ritan clay. 9'

«» 90

«« 73

IS.Cret.; a. b. Clay m'U.

(
" d. Red sand." ««

1 " c. Lower marl.
" e. Middle marl.

( " f. Yellow sand.

J
" g. Upper marl.

( Eocene.
II

19. Tertiary.
II

7. PembeitOB and Hlshtatown R. R.

Hightstown.
6'Sharon.

7|Imlaystown.

10 CreamRidge.""

12 Hornerstown.

16|NewEgypt."6

20 Wrightstown.

23 Lewistown.
26|Pemberton."^

18. Gret's; b. Clay marls.
II II

II II

j " d. Red sand bed.

I
" c. Lower mrl bed.

" e. Middle marl.

( " f. Yellow sand.

I
" g. Upper marl.
" f. Yellow sand,
II II II

" e. Middle marl.
" f. Yellow sand.
" 6- tTpper marl.

9. BarllngtoB R. R.

Burlington.

Mount Holly."'

18 Cretaceous

;

a. Plastic clay. '"

I

18. Cret'ous; b. Clay

marl; c. Lower mrl;

u. Red sand.

^ilil

90. Pohatcong range of gneiss north of this place.
100. Two miles to north the railroad line runs at river foot of Marble Mountain. Homblcndic

chiBte, crystalline limestone, steatite (quarries) and gneisses. Some of these may be Huronian. River

terraces at Belvidere.
101. The line skirts mountain on west, Pequest Valley on east. Teruilnal moraine lies acroBS Tui-

ley near Townsbnry.
108. Great Meadows is an old glacial lake-basin filled by drift and recei t alluvial deposits.

103. The once famous Andover iron-mine is northeast of station and near the track. To northeut

a chain of natural lakes in a modified drift, valley underlain by limestone.
104. A remarkable cut in glacial drift south of the station.

105. Large quarries in white, crystalline limestone in this vicinity and near Hamburgh. On eatt

the high Wawayanda Mountain ; on the west, Pochuck Mountain ; both ranges of gneisslc rocks,

1(W. Copper-mine west of town.
107. Trap-rock quarries south of station.

108. Fossil-leaf locality la clay-pits near shore.
109. ^ee Notes 88 and 91.)

110. Fine sections of clay-marls, and the clays in the bluff, and at clay-banks near Kinkora. North-

west of Florence station and in the river bluff the yellow gravel covers thirty or more feet of Cretaceooi
|

clays and sands.
111. Fine section of gravel, sands, and Cretaceous clay in south bank of the Pensauken Creek.

118. Clay-pits. Locality of fossil unios in clay.
118. Marl-pits north of railroad line—as near Freehold. Red sand forms surface at Freehold.
114. Bztensive marl-pits m vicinity. Lower layer of upper bed mostly opened. Upper layer li

Eocene. Many'fossUs.
116. Lower marl is opened in this neighborhood for marls.
116. Good section along Crosswicks Creek, showing all the marl-beds and their layers. Uppo I

marl-bed is worked in vicinity of New Egypt. Many fossils.

117. Large pits near the village, in the middle bed. .T

,
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Kb. I
8. Klakora Braneli R. R.

e lies across val-

4
1

9

10

Kinkora."'

Columbus.**"
Jobstown.

Juliustown.

Lewistown.

I"b.

18. Cretaceous.

Plaauc clay.

Clay marls.

'IS.Oret's b.Claymrl.
" c. Lower marl
" d. Red sand.
" e. Middle marl.
" f . Yellow sand.

10.
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Mb. I Freehold aad New York R. R.— Con.

22

Morganville.^^'

Wickatunk.

Marlboro'gh."*
Freehold.

IS. Gret's; b. Clay marls.

j " c. Lower marl.

i
" d. Red sand.
(( it

<i ti

New Jersey Sonthern R. R.

New York.
Sandy Hook.»"

4 Highlands. i'«

6 Seabright.

SMonmo'thBe'ch.
10 E. Long Branch.

11 Branchport.

18 Oceanport.

15 Eatontown.

J[8
17
IS

21

26

40
46
60
68
68

69

J!
78

79
84
89
94
97
100
106
108
118

115

Shrewsbury.
Eatontown.

Red Bank.

Eatontown.

Shark River.1"

Farmingdale.

Squankum.
Lakewood.
Manchester.
Whitings.

Wheatland.!'"
Woodmansie.
Shamong.
Atsion.

Atsion.

Atco.

Winslow June.

Win8low.>39
Cedar Lake.
Landisville.

Vineland.

Bradway.
Rosenha3m.
Bridgeton.

Bowentown.
Greenwich.!**'

Bayside.

21. Recent.

19. Tertiary.

18. Cretaceous.

" d. Red sand.

(I u

({

S4

" f. Yellow sand.
" 6* Upper marl.

li

It

19. Tert.
(i

It

It

tt

It

it

c. Pliocene.'

'

ti

It

(I

II

It

It

4S

187

143

136

98

It

II

It

II

It

II

It

It

It

It

It

tt

tt

tt

It

II

It

tt

II

21. Recent.

3. Atlantic HIcblande Branch R. R.

Red Bank.

Chapel Hill.

Hopping.
AtlanticHighlde.

Port Monmouth.

( 18.Cret'8;d.Reds'nd.

1 '* e. Middle marl.
" d. Red sand.
" b. Clay marls.
" d. Red sand.

21. Recent; 18 a. CI. mrl.

Me.
I
8. Toms RiTer and Waretown R. R,

New York.
0,Sandy Hook.

40 Manchester.

47
61

53
65
69
62

Toms River.

Bayville.

Cedar Creek.

Forked River.

Waretown.
Bamegat.

21. Recent.

19. Tert'ry; c. Pliocene.
11 It

tt

It

II

It

II

It

It

It

11

II

Tnckerton R. R.

5

7

11

15

17
21

26
29

Whitings.

Bamber.
Lacy.

Middle Branch.
Waretown June.

Bamegat.!*!
Manahawken.
West Creek.

Tuckerton.

19. Tert'ry; c. Pliocent.
It ii

II

It

It

II

tt

Recent.

«
It

11

it

tt

It

Camden and Atlantic R. R.

1

7

10

12

17
19

28
27
80
88

86

41

47
52
69

Philadelphia.

Camden.

Haddonfield.

Ashland.

Kirkwood.!**
Berlin.

Atco.

Waterford.
Winsiow.!'*
Hammonton.
Da Costa.

Elwood.

Egg Harbor.

Pomona.
Absecon.
Atlantic City.

18,

19.

Cret's; a. Plas. d'ys.'
" b. Clay marls. '»

" c. Lower marl.
" d. Red sand.
" e. Middle marl.«9

Tert.;c.PUoc'ne.!'«
It

II

'

It

II

II

It

11

It

11

It

It

II

It

It

21.

" and 21. Recent
Recent. '

Phfladelphla, Marlton and Medford R. B.

1

7

18

Philadelphia.

Camden.
Haddonfield.

Marlton.

ISMedford.!"

18.Cret's;a.Pla8.cry8.«
" b. ':^Iay marls. "
" e. Middle marl.

/It II

"I

" f. Yellow sand.

( ** g. Upper marl.

Wllllaniatown R. R.

Atco.

Williamstown.
19. Tert'ry ; c. Pliocene.

It 11

137. Much sandy gravel on hills in vicinity, which may be Pliocene. Shark Biver marl-pits neu
|

villase and sontheast of station. Noted Eocene fosBil locality.

188. Clay-pits near station.
,

189. Olass-sand pits. Olass-works. Artesian well reached Cretaceous marls three hnndred m
\

•izty feet deep.
140. A very fertile allnvial upland neck.
141. The lower npland points are probably Becent, as are the tidal marshes along this coast
14S. Pits in middle man-bed at side of track.
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f ; c. Plioceni.
'

it

and 21. Recent.

Medford R. B.

f. Yellow sand.

g. Upper marl.

pt'ry ; c. Pliocene.

liver marl-pitB not

three hondred asl
|

sng thifl coast.

nbiy't Landlnv and Bsc Harbor R> R.
Us. I

Egg Harbor.

May's Landing.
19. Tert'ry; c. Pliocene.

a u

Philadelphia and Atlantic City R. R.

8

4
5

1

8

9

11

14

15

16

19

21

23

27

SO

88

88

48

49

68

Camden.
Oakland.

Linden.

Dentdale.

Magnolia.

SomerriUe.

Laurel.

Clementon.

Albion.

Lansborough.

Willi'mst'wn Jn.

Cedar Brook.

Blue Anchor.
Winslow.

Hammonton.
Da Costa.

Elwood.

Egg Harbor.

Pomona.
Pleasantville.

Atlantic City.

18. Gret's; a. Plas. clays-
<t «

" b. Clay marls.

" 0. Lower marl.
*' d. Red sand.
" e. Middle marl.
" g. Upper marl.

19. Tert'ry; o. Pliocene.

(1

n
<(

(I

<(

«(

<>

li

t«

it

it

li

II

<i

li

11

II

21. Recent.

West Jersey R. R.

OlCaraden.

SONewfield.

831Forest Grove.

86lBueua Vista.

47 1 May's Landing.

69 Pleaaantville.

i Somers Point.

64 Atlantic Gitv.

18.Cret'8;a.Pla8.cl'ys.6

19. Tert.;c.Plioc'ne.i»*
li

11

II

II

II

II

II

11

10

10

21. Recent.

Camden.
4 Gloucester.

6 Westville.

8 Woodbury.
11 VVenonab.

13Bam8boro.»*»
IBGlassboro.i**

21 Clayton.

24 Fi'anklinviUe.

28 Malaga.

SONewfield.

84Vineland.»«*

40Millville.»*6

18.Cret'8;a.Plas.crv8.6

"b. Clay marls' i6

18.Cret'8;b.Claym';' '

11 11 34

( " d. Red sand. 36

} "e. Middle marl.6*

19.Tert.:c.Pliocene.'*«
II

ii

II

II

11

11

11

41

II

II

11

ii

143

1<3

106

114

no
36

Ms. West Jersey R. R.— Con.

46
63
66

Manumuskin.
Belleplain.

Woodbine.

62
69

76
78
81

Sea Island City.

Seaville.

Cape May, G. H.
Anglesea.

Rio Grande.
Bennett.

Cape May.' *^

19. Tert.; c. Pliocene.
11 li

21. Recent, Sea-beach.

19. Tert'ry; c. Pliocene.
« 11

21. Recent, Sea-beach.

19. Tert'ry; c. Pliocene.
11 11

21. Recent.

18

20
24
26

29
31

88

Camden.
Glassboro.

Union.

Monroe.
Blmer.

Palatine.

Hasted.

Bridgeton.'*'

18. Cret's; a. Plas. d'ys."

19. Tert.; c. Pliocene. »*•

ii

11

II

11

II

II

ii

ii

11

11

111

116

96

81

_0(
26:

81

34
87

38,

431

Camden.
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Pennsylvania.

Bt J. P. LssLET, State Oeolooibt.

LIST OF THE QEOLOQICAL FORMATIONS OF PENNSYLVANIA.
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Pennsylvania.*

r
i

>

J*:.)

Pennsylvania Railroad.
Ms. New York DiTiaion. Alt.

6

13
23
26
82
88

W. Philadelphia.

Kensingi^on.^

Holmesburg.
Bristol.

Tullytown.
MorrisTille.

Trenton, N. J.

1. Azoio.

20. Quaternary.

1. Azoio.

32

27

21

in

84

( See New Jersey.) «3

Pennsylvania Diriaion—Main Line.

6
9

20
22

28

83

39
44
47
61

67

W. Philadelphia.

Merion.

Bryn Mawr.
Paoli.

Malvern.

Oakland.' "s

Downingtown.

Coatesville.

Parkersburg.
Penningtonville.

Gap.»

Lemon Place.*

Azoic.
« '

82

« iia
" »S4
« 546

f 2-4. Siluro-Cam-
\brian. (Calcifous?)

r 3 a. &4 a. Magnesian

\ Limesto's & &Iarble8
« 880

2 b. Potsdam 8. 8. »«^
« 600

1. Azoic. »»»

( 2-4. Siluro-Cam-

1 brian Limesto's. » • *

Ms.

Pennsylvania Railroad.
Pennsylvania Div.—Main Line—Con. All,

Gl

69
76
81

87
95
96

106

111

118
120
133

138

143
148
152
155
162
167

178

Bird-in-Hand.

Lancaster.

Landisville."

Mount Joy.

Elizabethtown."
Branch Inter.'

Middletown.

Harrisburg.

Rockville.« »»<>

Marysville.

Duncannou.'
Newport.

Millerstown.i'

Thompsontown.
TuBcarora.

Perrysville.i*

Mifflin.

Narrows.^ 2

Lewistown.
McVeytown. *

»

( 2-4. Siluro-Cam-3»9

\ brian Limestones.
« 819

« 405

« 86«

16.Triassic. *ii

« 314

lime.

;e ^20

Slate.

4 c. Hudson Riv. Slate.

5 a. Oneida Conglom'e
12 Catskill b. s. \ •>«

11 b. Chemung. ( »»!

f 5 b. Clinton and «»'

\ fossil Iron ore beds.

7. L. Helderberg. *"
10. Hamilton. «»9

t< m
441

(4
a. Trenton I

stone and edge
of 4 b. Utioa S

5 b. Clinton.
«

7. L. Helderberg. 4tl

8]]

1. JCen$ington. This line runs along the Delawnre river over alluvion and modified glacial drift,

based upon Azoic rocks, upon which lie the bottom layers of the Cretaceous of Now Jersey.
2. Oakland. Here the line finally leaves the Azoic rocks, across a fault, and vasses white marble

quarries to the Westchester Valley, rocks vertical, and probably identical witlt those of westers
Vermont.

3. Gap. Beds of quicksand. Wharton's famous nickel mine not far off.

4. Lemon Place. From here ^o Elizabethtown, over the garden of Pennsylvania, the great lime-

stone plain of Lancaster; steep dips; plications and faults innumerable; structure difficult.

6. LandisvUle. Zinc mines recently worked one mile to the east.

6. Elizabethtown. Road runs for a mile or two along part of a greenstone trap dike, twenty miles

long, extending from the Cornwall iron mines near Lebanon, to the Susquehanna river at Falmouth,
and into the trap region of York County. Good place to study the action of the trap rock in metamor-
phosing the beds of Ifew Red.

7. Branch Inter. South edge of the limestones of the Oreat Valley.
8. SoekviUe. Finest section in the State here. Seven miles thickness of rock, nearly vertical,

slightly overiurned, so that the upper formations seem to plunge beneath the lower, may here be

measured, viz : From the Hudson River slates (Siluro-Camorian), up to the Coal Measures on the

summit of the Third Mountain.
9. Duneannon. Here a greenstone trap dike only 4 feet thick, crosses the road and river. It

carries iron ore. One mile west, a coal bed is opened in the Pocono Sandstone, the representative of

the New River Coal System of Montgomery County in Virginia. Five miles east is a curious notrh

In the summit of Peter's (Fourth) Mountain, where the Dauphin-Halifax Turnpike crosses its crest

The vertical wall is scored horizontally with glacial striw { »). Notice the terrace which the Cat.skill

makes on the north flank of Peter's Mountain opposite Duneannon; it is the finest exhibition of

Catskill terraoj erosion in the State. See Notes 77 and 170.

10. Militrttown. Clinton fossil ore bed extensively worked here and at Mifilin.
11. PeirrytviUe. Best pUce to study the little coal beds in Hamilton (Lower Devonian) rocks.

12. Narrowt. Long Narrows. River flows In a narrow synclinal between anticlinals of Medina.

13. Mi Veytoum. Good place to study Oriskany glass sand quarries, one mile back ofMcVeytown
on the opposite (north) side of river.

* The altitudes In this chapter are taken from Report N, by Charles Allen, Assistant Geologist.

and f^om other reports of the survey. The datum is high water in the Schuylkill and seven feet

have been added to reduce to mean surface of the Ocean.
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res

191

19o

[203|

210

210;

220

223

227

231

237

1242

Pennsylvanls Railroad.
PfnngylTADia Div.—Maia Line—Con. Alt.

Newton Hamil'D.

Mount Union.

Mapleton."*

Huntingdon.!'
Petersburg.

jSpruce Creek.i*

I

Birmingham.!^
Tyrone.

Tipton.*'

Bell's Mills.!*

Altoona.

KittaningPt.!9

|24C* Gallitzin.

|2o2 Cresscn.

1255 Lilly. *>^

Wilmore.

265|SouthFork.a!

26i» Mineral Point.

(!74 Conemaugh.
276 Johnstown.

285Ninevah.

290jNew Florence.

295 Bolivar. 2 a

BOl Blairsville Int."

10. Hamilton.
6 b. Clinton.

7. L. Helderberg.
10 b. Hamilton.
6. Salina.

4 a. Trenton L. a.

8 a. Calciferous.

6 b. Clinton.

10. Hamilton.

S99

897

S93

622

678

777

tea

907

990

1060
1178

1S9412. Catakill.

f 14b.CoalMea8-»>6i
I ures of the Alle-

( gheny Biv. Series

II

II

II

«

«

It

II

II

II

II

2017

1887
1557

1485

1414
1225

1184

1121

1076

1033

1 iia

I
Pennaylvanla Il.'^llroad.

^^I^'. Pennsylvania Div.—Main ^jine.— C'oi.

Wi Deny.

818|Latrob8.2 4 !oo«

323 Greensburg.
8^8Penn.
383, Irwin's.

843 Brinton's.

347;Wilkin8burg.
354:Pitt9burgh.''»

Alt.

14 b. Barren Mres.117*
r 14 0. Monongabela
\ Riv. Series of C. M.

(t 1091

9 74

« 88 4

« 787

14 b. Barren Mres. »23

<i 74 8

Philadelphia and Erie Division.

0,Sunbury.»9

2 1 Northumberland

,

9 Montandon.
13'Milton.»7

ITjWatsontown.
19 Dewart.
24!Montgoniery.

28!Muncy."
40|Williamsport.»»

45; Linden.

52Jersey Shore. »°

67Pine.
60 Wayne.
6oLock Haven. 31

I

I

111 b. Chemung.
12 Catskill.

447

487

6. Salina. *•*
l< 4 76

l< 48 2

10.Hamiitonand*8»
7. L. Helderberg.*9i

5 b. Clinton.

10. Hamilton.
11 a. Portage.

11 b. Chemung.

S20

828

5(5

595

56<

878

589

U. Mapleton Vertical Oriskany glass sand quarry on the opposite (east) bluflf.

15. Huntingdon. Plenty of middle Devonian fossils to the south of the town, across the flat.

)nemile further on, high and picturesque pulpit rocks of Oriskany crown the blulfjs on both sides

bt'the river. Best view to be got by crossing the turnpike bridge at Huntingdon and ridini a mile
owards Petersburg. Fine pulpit rooks stud the crest of Warrior's ridge to tne north and f ^ to the
borth-east.

16. Spruce Creek. To the south are the Springfield Furnace mines. To the north>east, up
bpnice Creek a dozen miles, are the largest limonite mines of the interior of the State.

17. Birmingham. Here Potsdam comes up in the center of the overturned anticlinal.

18. BelV$ Mills. Blair's mine, between Bell's Mills and Altoona. An open quarry in limonite on
bri-'kany and Helderberg outcrops; very curious. Unique exposure of eelestine in the bank of the
(reek below Bell's Mills.

19. Kittaning Ft. Horseshoe Bend, on 1° gradient, cuts off the point of a spur of horizontal
bevonian measures, between two ravines ; coal mines p.t the huad of each ravine ; curious scenery.

•20. Lilly. Coal mines and coke ovens for miles.
21. South Fork. The anticlinal at the Viaduct brings up the Mauch Chunk Red Shale 20 feet

bove grade, and produces the three-mile loop in the river. A very curious place. Notice the
oulders of false bedded Pocono sandstone lying in the bed of the valley below, under the viaduct.

22. Bolivar. A vast bed of fire-brick clay half a mile back.
23. Blairsville Int. Notice the arch of Pocono and Catskill opposite. On the opposite mountain

bp lies a small patch of the lowest coal bed of the Allegheny River series. See also note 73.

24. Latrobe. Here the Pittsburgh Coal Bed is first met—the lowest bed of the upper productive
loQongahfcla River) Coal Series. Down the Loyalhanna, left bank, six miles, tne hill slopi^ is

bvered with cubic blocks of sand rock 20 feet high and 100 feet on a side, moved several hundred
letdown a gentle slope ffm their original sites.

I 25. Pittsburgh. The iittsbui 'h Cob', Bed is seen mined at the hil! tops south of the city, 350 feet
bove the Monongahela River level. At t^e south end of the hill behind the city, stand? au oil well
Brrlek 70 feet high, 100 feet above the .^vreets. It has been bored to a depth of 2,300 feet, through
le Butler Oil Rocks, but yie' ',s nuiniug but a stream of strong brine.
1 26. Sunbury. Fine cliffs opposite, west side of the river. Superb landscape from hill Ji mile
^ck of station.

27. Milton. In the centra of a rolling plain of Salina antlcllnals and synclinals crossing the
^er from east to west, bounded on the west by anticlinal Oneida and Medina Mountains called
le "Buffalo," "Seven Mountain," "Jacks," etc., around the bases of which run the outcrops of the
Issil ore.

28. Muney. Plenty of fossils; fine cliffs of Chemung and Portage facing the river on the east
Be. Last appearance of Silurian Mountains of Middle Pennsvlvanla towards the north-east—the
Id of the Bald Eagle Mountain (5 a. Medlna^ close along the railroad. Facing the spectator, In the
Irth, appears the wall of the Allegheny Mountain with patches of the lowest coal ou the broken
test plateau above.
I 29. Williomtport. Five miles south, through a gap, lies the little secluded Musquito Valley oi
luro-Cambrian limestone, with black marble quarries of Trenton limestone.
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ove Branch,

id in the gap of

Pennnylvanla Railroad—Con ti'rtueci.

WeHttTTi PennHylvaniK Diviaion. Alt.

8

17

24

82

87

88

45

61

67

62

67

10

21

Blairsville Int."
Livermore.

Saltsbnrg.'*

Roaring Run.
Leechburg.'"
Allegheny Juno.

Frceport.

Tarentum.^'
Springdalo.

Montrose.

Sharpsburg.*'*

Allegh'y City.T'

Butler."
Delano.

Butler Junction.

14b. L.Coal Mrs.iii*

14 b. Barren Mra. •*»

(( 80 1

<( 8 30

14 b. L. Coal Mrs.
II 789

II T72

II 797

14 b. Barren Mrs. ''*'

II

<i

i<

II

II

i<

739

743

14b. L.Coal Mrs.iootf
II II 121^
II 11 7 98

Lewistown Branch.

1

6

18

Lewistown.

Mann's. »»

Milroy.

7. Lower Heldbig. *^^

4 a. Trenton. »'«

4 and 3 a. Calcif, ^48

Indiana Branch.

13

19

Blairsville Int.»»

Blairsville.

Homer,
Indiana.'*

14 b. L. CoalMrs.iin
14 c. U. Coal Mrs. »oii

14 b. Barren Mra.
II 1311

Lewistown Division.

Oi

6!

17

25

50

Sunbury.**
Selinsgrove.

Middleburg.
Beavertown.
Lewiston.

12. Catskill.

10. Hamilton.
6. b. Clinton.

444
O O >
^* r-

7. L. Ilelderberg. *<<»
]

PennaylTanla Railroad—Con«nu«d.
Mfl. Lfwliiburg and Tyrone Railroad. Mt.

Montandon.
2 Lewisburg.

11 Mifflinburg.

19 Laurelton."*

37Coburn.«»
4.3 Rising Springs'*
57 Oak Hall.**

58 Lcmont.

6 b. Clinton.
II

4 a. Trenton.
i<

4«a
86»

«0T
1036

1003

L<!WlHburg and Tyrone Branch.

Scotia."
9 Penn. Furnace. •«

12 Marengo.
18 Warriors Mark.
21 Pennington.
25 L. &T. Juno.»»
26 [Tyrone.

3 a. Calcifcrous.
II

It

i<

II

1074

5 a. Oneida.
5 b. Clinton.

Bellefonte and Snow Shoe Branch.

OBellefonte.*'

8 Milesburg.**
4 Snow Shoe Int."
6 School Hse. Cross.

22;Snow Shoe City.

4 a. Trenton. »**

10 a. Marcellus. 7 2a

12. Catskill.

14b.Low.Cl.Mrs.»»»»

Newry Branch.

0|Newry.
2|DuncanByilIe.
8iY Switches.

4 HoUidaysburg.

12. Catskill.

7. L. Ilelderberg. »»<>

6. Salina.
II »8S

Sprinpficid Branch.

Springfield June.
S: Mines."

4 0. Hudson Riv. *""

3 a. CalciferouB. »»»*

79. Butler. To get to the fir!<t productive deep oil wells one must ko several miles north-eaat
from Butler toward St. Jo., Petrolia, etc. The road descends to the Allegheny River over lower

I

coal measures.
60. Manns. In the gap of Jack's Mountain is the spring and former residence of " Logan the

Indian." Trenton rocks form clifTB. The Kishacoquillaa valley is shut In east of Milroy by two
remarkable "ships keel" (synclinal) mountains of Medina and Oneida. The hull is Oneida, the keel
Medina. The valley and its three arms are all surrounded by terraces of erosion. Taylor thought It

I

was a terrace of deposit, and that the valley had been a lake. A turnpike drive across the valley from
Logan's Qap, north-west, by the old iron mines, and over the Standing Stone mountain, to Greenwood
furnace, with its fossil ore mines and fine scenery will repay. A fault cuts the mountain. The
ClintoD shales are curiously crumpled in the cuttings descending to the furnace.

81. Indiana. The barren coal measures cover most of Indiana County; underneath lie the
Allegheny River coal series.

82. Laurelton. Cbbum. Between Laurelton and Cobum the road gets through the Seven
Mountains by following the deep tranverse gorge of Penn Creek, crossing the anticlinals, which
make the Buffalo Mountains in Union County; the last two being those of Poe Valley and Lick
Valley. It issues at Cobum upon the wide limestone valley, full of sink holes and caves, with beds
of limonite iron ore. Roundhead (synclinal) splits the east end. Brush Mountain forms the north

I
wall.

83. Sising Springs. Egghill to the west, a synclinal knob of Medina left standing in the valley.
Notice Long's cave at west end of Brush Mountain, at the opening of Brush Valley. Notice sinlc
hole two milfs west of Old Fort, which communicates, under Nittany Mountain, with the great spring
one mile wost of Pleasant Gap. Curious eddy hill in pleasant gap.

84. Oak Hall. Here Nittany Mountain ends, the Hudson River slates swinging round it. Oneida

I

rocks on top ; fine view toward Bellefonte, northward, and toward Tyrone, westward. Remarkable
I
uncovered cavern, with more recent cavern under it along Big Hollow, four miles west. (See Report

I T. 4, p. 422.)

85. Seotia. Brown hematite (limonite) iron mines.
86. Penn. Fumaee. The greatest old brown hematite mine in middle Pennsylvania. Excellent

I
place to study the origin of such deposits. Other mines near the next three stations.

87. L. and T. Junction. In the Bald Eagle Gap.
88. Snow Shoe Int Rocks all vertical. Oriskany outcrop continaous flrom here eastward to

I Lockhaven ; none seen westward toward Tyrone.

!|

*
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t Hill Branch.

on both sides in a
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goes Into the air,

measures.
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line; contortions;

r, which runs on

lester Valley.

Ine section of the
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I bed aboye, b»ck
|

wrisburg.
pe, 40 imles long,

tto general use ii

10. Hamilton.
12. Catskill.

M

640

694

I Ms- Northern Central Railway.—Cbn. Alt,

178

187

192

1198

1202

1203

|207

I212

1218

1220

1222

1231

1236

|241

1247

1256

William8port.a»

Cogan Valley.

Trout Run.io*

Bodine's.

Ralston.

Mclntyre.io*

Roaring Run.
Carpenter's.

Canton.

Minnequa Sprgs.

Alba.io"

Troy.

Columbia X R'ds

Snediker's.

Slate Line.

Elmira, N. Y.

14 b. Coal Meas. »6°
«

12. Catskill. »*»

11 b. Cliemung.
« 1 201

« 1261

12. Catskill. i2»o
« 1348

lib. Chemung, ii**
« 1148
« 1106
i< S63

Shamokin Division.

ll38|Sunbury.a«

|l56Sliamokin.»<»»

1164 Mt. Carmel.ios

12. Catskill. *«
14 b. Anthracite ^»»

Coal Measures.
« 10S4

{

Summit Branch Railroad.

8

14

17

20

Millersburg.^»*

Elizabethville.

Lykena.iio

Dayton.

Williamstown.

13 b. Mauch Chunk
Red Shale.

«
397

6TT

1197

New York, I.ake Erie & Western R. R
Jefferson Branch.

Susquehanna.
11 Starrucca.

UThompson's.
25;Herrick Centre.

33 Forest City.

38 Carbondale.

lib. Chemung. •^^

12. Catskill.
I< 1703
« 18 03

13 a. Pocono. i*8i

f 14b. Anthracite 10 ^9

\ Coal Measures.

N. T., I<ake Erie & Western R. R.—Con

Ms. Honesdale Branch. ^ Alt.
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N. Y., Lake £iie & Western R. B.—Con.

Ms. Toby Branch. Alt.

Brockwayville.
4 Brockport.

6 Hellen Mills.

10 Kyler's Corners.

12Dagu3 Mines. 11-*

14 b. Lower Coal Mres,

New York, Pennsylvania & Ohio B. B.
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|
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e in the gap made
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; headquarters fcr
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|

lologlcal Survey,
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Fossils abuDdutl

t). Noble C8rri«i»|

n top of the Blu»l

illey (CHnton) and
j

to "the north-w«tt
j

Ms.

"6
61

73

88

81

87

94

103

107

114

120

130

132

142

146

152

Lehigh Valley Railroad. Alt.

Perth Amboy.
Easton.12 8

Bethlehem.i2«

AUentown.
Cata8auqua,*2»
Laury's.

Slatington.»2«

Lehighton.129
Mauch Chunk ISO

Penn Haven.
Drake's Creek,

Tannery.
Whitehaven.
Summit Siding.

Fair Vievr.m
Newport. tozi

15
''

162m

168Foi

ar Notch, ^eo

.^esbarre. ' ^ ^

L Blanchard.

(See New Jersey.)

3 a. Calciferous. »io
« 23 5

« 254

4 a. Trenton. »8 2

4c.HudsonRiv.Sh.s2»
« 36 5

11 b. Chemung. *«'

13b. M'chCh'kr. 8.844
«« 705

12. Catskill.
ii

13b. MauchCh'k.ii43
13 a. Pocono. »»a8

« 16 78

13b.Mc'hCh'kr.8.
14 a. Potts. Cong.

14b. An. CI. Mres.
« 519

Pa. A N.

170 Pittston.

172

183

Y. R. R.

L. & B. Junction
Fall8.i3 3

186|McKunes.i8*

194iTunkhannock.
199iVosburg.

206|Mehoopany.
209|Me8hoppen.

217 Laceyville.

227:Wya]using.

233 Frenchtown.
237 Rummeriield.

i>

>»

871

S69

12. Catakill.
«

«
«
«

c

I
a

'

OR

<

a"

887

SS7
810

815

884
643

Catskill-Chemung. e * ^

« 874

11 b. Chemung. 889

696

liehlgh Valley Railroad.
Ms. Pa. & N. Y. R. H.—Continued. Alt.

244iWy8auking.i3»
248Towanda.i3 6

255 Ulster.

259 Milan.
263 Athens.
265 Sayre.

268 Waverly, N. Y.

11 b. Chemung.

«

«

718

7ST

743

119

Hi,
830

Mahanoy, Hazelton & Beaver Meadow Branches.

4

5

11

10

14
16

16

15

23

18

22

2^
30
85
38

36
40
45
59

Penn Haven Jc.

Black Creek Jc.

Weatherly.
Beaver Meadow.
Audenreid.

Lumber Yard.

Jeddo.
Ebervale.

Freeland.

Hazelton,**

Tomhicken.

Quakake Junct.

Delano.

Mahanoy City.

Shenandoah.^ 3 7

Girardville.

Ashland.

Ra'^en Run.
Ceutralia.

Mt. Carmel."9
Shamokin.10 8

13b. M'chCh'kr. s.'os
.

« 1015
(I logo

14b. An. Cl.Mre8.i3!5
" 1785

Carbonif. Conglom.

14 b. Anth. CI. Mrea.
<<

13b. MauchCh'k.»»»»
14b. An. CI. Mres.i"'

<< 1280

<l

<(

<l IBS

14(4
1088

T30

lis. Ooldsboro. Head waters ol Lehigh, on the extreme hignland, " shades of death," "beach
woods," a plate of Pocono rocks covered here and there by synclinal outstretches of Mauch Chunk
red shale.

119. Dunnings. Commence descent into third anthracite coal field by a ravine through the
Pottsville conglomerate. Under it the iron ore of XI has been opened.

120. FactoryvilU. Now over the Elk Mountain synclinal range of Pocono in the first bituminouB
coal )asin ; but no coal.

121. Scranton to PUttton. Terraces and drift hills along railroad, also glacial striae at Pittston
and Taylorvllle.

122. Shiekthii Biver cuts across the coal field, leaving a small ridee of coal measures
Isolated on the we.si ide. Here all the measures from No. X to No. XIII, inclusive, can be seen f^om
the station. The Susquehanna's course through the synclinal at right angles to its axis is interesting
here. See Note 60.

123. Espy. Square across to the north, six miles, Is seen the high end of the Shickshinny (Pocono)

I

Mniintain, reached by a good road ftom Bloomsburg, seven miles, and affording one of the finest
panoramic views in Pennsylvania. The glacial moraine crosses that mountain f^om Berwick

I
northward.

124. Fittiton. In the gap north of the station the red shale beds of No. XI are missing.
125. Easton. Famous collecting; ground for rare minerals. Azoic ridge to the north, with

I

serpentine belt. Remarkable outcrops, natural and artificial, of the calciferous limestones along the
I

river north bank to Bethlehem. Many iron works. Laurentian rocks south of the river all thewavup.
126. Bethlehem. Zinc works. Zinc mine in Saucon Valley to the south, easily reached by N. P.

I

Railroad.

W. CatoMauqua. Perhaps the best limonite open mine In America for study, lies four miles west

j

(Ir.-.nton). Best reached on wheels; also hyrnil, over a long, high iron bridge. Manganese, kaolin,

I

lignite, with the ore. Mir»»" very larsje and old.
128. SlatingUn. ExtfOHive roofing slate quarries here where the roofing slate belt ft-om the

Delaware river «so0aes the Letugh river on its course west into Berks County. Note the duplication
of the elate b—r<ti hy anticlinais and Hvnclinals, as described in Report D.3,Vol. I, Oeological|Survey.

I Two miles tnn.r^m ^nter the Lehigh water Gap between sloping walls of Oneida and Medina. Issue

I
upon Clinton ved Mwle. Notice a fine Eddy Hill opposite. Beliind it is a local moraine,? which a

I Kiacier, formi^'l y deacending the Lehigh, left across the mouth of the Aquashicola Creek, forcing that
lAream to exi'it^Ate a new channel in the solid Medina rocks of the mountain. Two miles farther, at
he bend of tht> river, north bank, the ice has crushed over the slates, polished the surface and loaded

Ift with till. Prom the Gap Hotel ride to the top of Stone Hill (Oriskany outcrop) for the view through
|tM Gap. Hydraulic lime quarriea on the w>y up.
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Ms. Barclay Railroad. Alt

7

16

Towanda.^»«
Greenwood.
Barclay. ^ »

s

11 b. Chemung. ^as

12. Catskill. 8 23

14 b. CoalMres. »"6

State Line and Sullivan Railroad.

4
24

29

Towanda.i'*
Monroeton.
Dushore.

Bemice.

11 b. Chemung. 72S

762

isgs12. Catskill,

fl4
b. Loyalsock

Coal MeasureSiSemi-
Anthracite. ^^^s

lUontrose Railroad.

8
14

22
28

Montrose.

Hunter's.

Springville.

Lobeck.
Tunkhannock.

12. Catskill.

«

16S6

la47
1257

811

Ms. Philadelphia and Reading R. R. Alt.
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Philadelphia & Beading R. K.—Continued.

Ms. Schuylkill Valley Branch. Alt.

4
7

IS
18

Pottsville.i**

Port Carbon.
New Philadelp'a.

TuBoarora.
Tamaqua.i"

14b.&c.An.Cl.Mre8«i*
« 68 9

t< C90
t< 90 9

<< aoa

Pickering Valley Branch.

11

Phoenixville.**>

Byers.

16. Triassic.

1. Azoic.

110

426



—Oontinutd.

ranch. Alt.

Line.)
410

l.Mrea. 8o»
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entralf now
Itl. R. R. Alt.

37

237

259

227

506

yland.)

more R. K.

u
37

34

31

29

)

U

and.)

c.
37

ne

oad.

R. R., now
I Fenna.

;w York.)

bemung.

«

It

((

562

]438

1481

U76
1876

1201

1019

cut by a tunnel

turns to the right

onite mines, open

in which is Strick-

mntain top is sad-

5 south end of Mt

icks which belong

tone formation 01

. Harden.
Trias ; with trap,

belt oftheLan-

Sennet Square for

ay to Wilmington,

er. Very remark-

like Buthrotrjpl»»

Ms.

B., N. Y. A r.—Continued.

Buffalo and McKean Railroad. Alt

OLarrabees.
9Sraethport.

15 Colegrove.

22iClermont.»»9

lib. Ghemuug. 1476

1193

12. CatBkill. '»»
14 b. Coal Mrea. 2° 7*

Pittsburgh Division.

Oifrvineton.

9|Thomp8on.
Is'Tidioute.i'o

23 Hickory.

30

41

50

64

55

57

58

60

63

68

79

86

95

Tionesta

Oleopolis.

Oil City.

Rouseville.

Ryud Farm.
Columbia.

PotroleumCentre.

Pioneer.

Miller Farm.
Tituaville. "i
Centreville.

Spartansburg.

Corry.**

Oil Sand Group us*
1143

«

i<

«

1113

1091

1060

1032

1008

«« 103 7

Sub-conglomerate * " •* ^

« 10 ti 7

<i losn
<« 109 9

« 1 1 ao

<> 1194
« 12 9 6

i< 145 5

Oil Sand Group. »*3 3

Oil City and Ridgeway Railroad.

Oil City.

Sidney's.

lOOS11 b. Chemung
14 b. Coal Measures.

Union and Titusville Branch.

8

16

25

Titu8ville.i»2

Tryonville.

Lincolnville.

Union City.

13 Sub-conglomer. > i * *

« 18 20

« 188 1

Oil Sand Group. »2^o

New Castle and Franklin Railroad.

9

16

22

30

36

67

New Ca8tlei8 2

Wilmington.

Leesburg.

Mercorii'

Garvin's.

Stoneboro. * * *

Franklin.1^8

14 a.Conglomerate.'*'
« 928

• ' 1045
<> 1097
« 1327
(( 1171

Sub-Conglomer. ^ o »

^

Ms.
B., N. T. & P.—Concluded.

Uutfalo Division. Alt.

OOlean.N. Y
llKnapp'e Creek.

17 Red Rock, Pa.

22:Tarport.

23
61

^6
79

Bradford.112
Kinzua.

Portville, N. Y.

Bullis Mills, Pa.

84|Eldred.

Eldred.

6 Duke Centre.

11 Summit City,

16 Sawyer.
ISTarport.
19 Bradford.! 12

lib. Chemung. "»»

12 Catskill.

lib. Chemung.

II

II 1440

1440

Chemung and Catskill.

13 a. Pocono.

11 b. Chemung.

7;Larrabees. " ^*'"

Dunkirk, Allegheny Valley and Pitta-
l>urg Railroad.

0' Dunkirk.
47 Russellaburg.

56 Warren.*

2

61 Irvineton.

67lPitt8field.

7i:Garland.*»

79JNewton.
90|Titusville.»»i

(See New York.)
11 b. Chemung.
Oil Sand Group.

598

123S
1200
1164
1245
1298
1411

Sub-oarbonife'us. **»*

(I

11

Lake Shore St Michigan Southern R. B.

436;

441
j

4611

4691

4661

Girard. 11 a. Portage.

Fairview.

Erie.

Harbor Creek.

North East.

(Continued in Ohio.)

717
785

88S
780
804

Franklin Division.

36,

46
62
57
66
71

78
86

Jamestown.
Salem.
Clark.
Stoneboro.il*

Raymilton.
Summit.
Franklin.ii*

Oil City.

Sub-conglomerate. •">

14a.Conglomerate.9'*
It 1164
II llTl
It 1188
II 1165

Sub-conglom'rate * <> i *

If 1010

179. Clermont. Coal mines on the highest land at the onlv practicable north and south ptss
over the great water shed between the Pennsylvania and New York waters.

180. Tidioute. The valley of the Allegheny River is full of derricks from here to Oil City; and
the valley of Oil Creek up to Titusville.

181. Tituaville. Here is the deepest of all oil wells, but unproductive.
182. New Castle. Old iron making centre. Banks of the river faced with terraces of Ferrifer*

ous limestone supporting large deposits of limonite ("buhr stone") iron ore, of the lower productive
coal series.

183. Kittanning. Two Rittanning coal beds .<n the river hills low down ; two Freeport coal beds
high up. These constitute the chief beds of the Lower Coal Measures.

184. Red Bank. Between the mouth of the Mahoning and the mouth of the Redbank, the west-
ermostof the great anticlinals, brings up the conglomerate 100 feet above water level. The anti-
clinal sinks 600 feet in 40 miles before reaching and crossing the Ohio Rivor 4 miles below Pittsburgh.

185. Brady's Bend. Great iron works and iron and coal mines. Wells strike oil here 1,100 net
beneath the river bed In the third oil sand of the Venango oil group.

186. Parkers. Hisrh cliffs of conel^merate back or the town. A forest of oil well derrickson
both riror banks and on top of the cliffs. Here the Butler Co. oil belt crosses the river Into Clarion
County. Oil wells numerous at intervals all the w^ up to Franklin and Oil City.

187. Sligo. Deepoidoi' wells. Very old iron nirnaoe,oentre of a former region of 60 charcoal
blast furnaces.

11

1
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Huntingdon and Broad Top Mountain
Ms. Hallroad. Alt.

Huntingdon. is

7 Grafton.

16 Coffee Run.
24SBZton.^o'>

81 Hopewell.'oi

43JEverett.»<'»

681 Bedford."

10 b. Hamilton. 5^»

10 a. MaroelluB.

10 b. Hamilton. •»»

12. Catskill. x'
ISb.Mch. Ck.r.B. »»»

10 b. Hamilton. »»» «

7.Lo. Helderberg.>''«^

Cumberland Valley Railroad.

Tib
8

19
80
41
62
68
74
94

Harrisburg.
Mechanicsburg.
Carlisle.! »o

Newville.
Shippensb'g.«o*

Chambers'g.""
Greencastle.

Hagerstown, Md
Martinsburg.

Utica Slate.

9. Corniferous.

4 a. Trenton.

436

477

983

654

818

98»

ST2

(See Maryland.) «»«

u
II

II

II

South Penn. Branch.

0|Chamber8b'g.'"'»
7|Marion.

9 So. Penn Junct.
16|William8on.

19 Lehmaster's.

20 Mercersburg Ju.

22|Mercersburg.

26 London.
28 Richmond.

4 a. Trenton. 1. s. * i *

8 a. Calciferous.
<l 3'^

4 0. Hudson River.

3 a. Calciferous.

4 0. Hudson River.

4 a. Trenton. 1. s.

Harrisburg.
Meohanioaburg.
Dillsburg.

Dillaburg Branoii

4 .i. Trenton. 1. 8.
^^'

3 a. Calciferous. ^^^

16 Trias. »<»

Hanover Junction, Hanover and Oettys-
burg Railroad^ ^^

4
6
10
13
17
20
22
26
27
28
80

Gettysburg. 2 »•

Granite.

Gulden's.

Oxford.
Valley.'

»

Hanover.
Smith's,

Porter's.

Jefferson.

Cold Spring.

Strickhauser's.

Hanover Junc.^'

16. Triassio.

Trap dike.

9. Corniferous.
" Trap dike.

1. Azoio.

2—4 Siluro-Cambrian.

Ml. Eaat Broad Top Railroad, t o 7 aIi

7

11

14

18

20

Mt. Union." o»

Aughwich. »•"

Shirley.

Rookhill.»o«

Beeraville.

Three Springs.

Saltillo. TSl

25 Coles.

28

31

18S9

Cook'a. »»*'

Robertsdale.»»o

I

6 a. Medina. »»5

8. Oriskany.
10 a. Marcellus.

10 b. Hamilton.
Oriskany Ridge

on east.

Hamilton on v,

10 a. Marcellus.
<• «:»

11a. Portage,

lib. Chemung. >9i

10 a. Marcellus.

8. Oriskany, cut.

7 L. Helderberg 1. 1.

5 b. Clinton anticlin.

f 6 Salina & Wat'lime.

7. L. Helderberg I, e,

8. Oriskany.
10 a. Marcellus.

lib. Chemung gap.

12. Catskill.

18 a. Pooono tunnel.

ISb.MauchCk.r.s.
14 a. Pott. oon. on top

13 b. Mh.Ck. r.s.E.

" tunnel.

14 a. & 14 b. on west.

13b,MauchCk.r.8.

\ 14 a. Conglomerate.

14 b. L. CI. Series.i'"

Shade Qap Branch.

Rockhill.aoo

Shade Gap.
1

7 L. Helderberg.

1
6 b. Clinton.

eii

Coming, Cowanesque and Antrim B. B.

0| Coming.
15 Lawrenceville.
23|Tioga.

Wellsboro.39

61 Antrim.

11 b. Chemung. »<>

II 1001

II 1091

II nil

f 14 b. Semi-Bitumi'i

\ Coal Mres. "'»

15 Lawrenceville.

27;£lkland.
11 b. Chemung. i<><»

II lUt

194. Ohio Pule. Fine Cascade. The whole river falls over a horizontal plate of coal measun
sandstone. Wild scenery all around. Coal bed 4 feet thick under the falls.

195. Confiuence. The Turkey Foot. Junction of the three great branches of the Youghiogh-
eny. Fort Hill, a very remarkable oval hill of coal measures terraced by coal bed outcrops all around

as if artificially, several hundred feet high; its flat top, a field from which Indian skeleton!) hava

been ploughed up ever since the first settlement of the country.
196. Pinkerton. Fine mountain nose full of coall>edsand|erraoedby sandstone of the barren

measures.
197. Mineral Point. The fine isolated Pittsburgh coal bed basin of the Salisbury Ridge, to the south,

capped with foasiliferous limestones of the upper coal measures. Romantic falls on Elk Lick Creek

not far up from its mouth.
108. Sand Patch. Summitof the Allegheny Mountain.
199. Washington. Great gas and oil wt>lls recently struck in this neighborhood.
200. SaxUm, Turn in here to the Broad Top Coal Mines up Shoup's Run. Hotel at Broad Top

City, as high as the top of the Allegheny Mountain. Fine scenery. Curious^eology.
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•halfofXin«
portion XII. tii

Cuyahoga Shall

b Youghlogheii

Barren Mres.'"

Barren Mres,"

». Barren Mres,

:. U. CoalMres.

tern R. B.

irBarren Mres.

<(

<(

). L. Coal Mres,

«

). Barren Mres.
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B'K. R.— Con. AllH
Ms. Pittsburgh & Western B. B.—Con. Alt.

18
20

25

28

32

33

43

45

61

64

_57

60

Bakerstown.

Valencia.

Callory Jc.

Evans City.

Harmony.
Zelienople.

North Sewickley.

Wurtemburg.
Chewton.ai^

Moravia.

New Castle Jc.

New Castle. 1" 2

58

62

67

_75

25

33

40

48

53

57

68

62

67

70

74

91

95

1100

Maboningtown.
Edenburg.

Lowell ville, 0.

Youngstown.^i*

U. CI. T'Ires. '•'=l

Gallery Jc.

Renfrew.

Butler. "
9

St. Joe.

Millerstown.

Karns.

Petrolia.

Bruin.

Parker.

Foxburg.

St. Petersburg.

Turkey.

Knox.

Shippenville.

Clarion Jc.

Clarion.

Arthurs.

14 b. Barren Mres.

14 b. Low. Coal Mres.
«

14 a. Comglom.

Sub-conglomerate

.

14 b. Barren Mres.

14 b. L. Coal Mres.

Conglomerate.
14 b. L. Coal Mres.

«

Ms. Pittsburgh St Western R. B.— Con. Alt

101

107
120
135
158

157
164

Lucinda.
Tylersburg.

Warrensville.
Sheffield Jc.

Kane.
Kanesholm.
Mt. Jewett.

14 b. Low. Coal Mres.
Conglomerate.

(I

ft

Coal Measures

Waynesburg & Washington R. R.

6

7

9

11

12

14

15

16

18
19

21

23
26
29

Waynesburg.
Sycamore.
Swart.
Deer Lick.

West Union.
Dunn.
Lindley's Mills.

Hackney.
Johnson.
Luellen.

Baker.
McCracken.
Vankirk.
Braddock.
Wa. bington.iBo

14. C.Greene Co.Group,
14 c. U. Coal Mres.

«

K
<<

i<

<t

<(

«

«
((

l<

IC

Toughiogheny R. R.

Irwins.

Shaft No. 2.

Chambers.
McGrew's.
Millville.

Cowans.
Marchands.
Sewickley.

14c. U.CoalMres.ss*

«

99S
1082
981

867

78t
78a

Mineral Localities.

|The following notes are taken from a list of Mineral Localities sent to the editor by Mr. Joseph
Wilcox, of Media, Pennsylvania, one of the Commisisiouers of the Seconc" Geological Sur-
vey.

P. W. tt B. R. R. Swarthmore. At Avondale quarries, one mile south. Garnets and Tourma-
|line ; one mile north, Andalusite.

Media. At Blue Hill, two miles north, Green Quartz, Chrysotile. In Upper Providence, An-
|dalu9ite, Stellate, Antophyllite, Amethyst, Asbestos, Actinolite.

EliBijn. In Middletowu, Actinolite, Green Feldspar, Corundum, Chromic Iron, Moonstone,
Bunstone.

Bridgewater. Sphene.
Morgan. Amethyst, Corundum.
Rockdale. Amethyst, Asbestos.
Concord. Two miles south, in Green's Creek, Garnet (so-called Pyrope). Garnet mined as a

Isubstitiite for emery.
Fairville. Mica in large crystals.
Rising Sun Station. Near New Texas in Lancaster Co., Chromic Iron has been largly mined.

|Brueite,'Ripidolite, Picrolite, Emerald, Nickel, Williamsite, Genthite.
Brandywint Summit. Two miles southwest. Kaolin mines. Near Elam, Garnet, Mica, Felcl-

|spar.

Moore's, Near Moore's Ferry, Kyamite.
Chester Station. In Leiperville quarries, Garnet, Beryl, Feldspar, Tourmaline, Pink Zoi^te,

iMica.

Ntwport. At Brandywine Springs, Fibrolite.
West Chetter. Two miles south at Brinton's quarry, Clinochlore, Jeiferisite, Oligoclase. Ser-

Ipentine is largely quarried there.
I Wilmington and Northern B. R. Hall's. One mile and a half southwest. Corundum mines,
iDiaspore, Marearite, Garnet, Feldspar, Tourmaline.
I P. R. R. Gap Station, Laneasttr Co. Gap mine four miles, MiUerite, Siderite, Chalcopyrite,
IPyrrolite (niecofiferous.)
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OHIO. '-'m-

Ohio.*

QEOLOQICAL FORMmTIONS FOUND IN OHIO.

Groups.

20. QUATEBNART.

14. Coal Measurbs
AND

conqloherate
Coals.

14. Conglomerate
(in part).

13. Sub-Carboniwr-
ocs Limestone.

13. Waverlt.

11. Ohio (Black)

Shale.

10. Hamilton.

Ohio Sub-Divisions.

20 c. Stra'Jfied Drift.

Terraces, 9tc,, Valley
Drift, Karnes, Osars, 9iQ.

20 b. Forest Bed (local).

20 a. Boulder Clay, Till.,

Erie Clay.

'14 c. Upper Barren Measures.
14 e. Upper Productive "

14 b. Lower Barren "
14 a. and b. Lower Productive

and Conglomerate Coal
Measures.

] 14 a. Sharon Conglomerate.

13 f. Maxville Limestone.

13 e. Logan Group, Olive
Shales, Logan Sandstone,
Waverly Conglomerate.

13 d. Cuyahoga Shale.

13 c. Berea (or Waverly) Black
Shale.

13 b. Berea Grit.

L 13 a. Bed ford Shale.

( 11 c. Cleveland Shale.
^ 11 a. and b. Erie Shale.

( 10 c. and 11 a. Huron Shale.

10 b. Hamilton Shale.
Olentangy Shale.

9, COBNIFEROUS.

& 7. Watkrlimx.

j 9 b. Delaware Limestone,
i 9 a. Columbus Limestone.

6. Salina.

6. Niagara.

4. HtDsoM River
or Cjkcinmati.

6 and 7. Waterlime.

6. Salina Shales & Plaster Beds.

'5h. Hillsboro' Sandstone.
5 St. Cedarville Limestone.
5f. Springfield Limestone.
5 9. West Union Limestone.
5d. Niagara Shale.
5 c. Dayton Limestone.
9 b. Clinton Limestone.
9 a. Medina Shale.

4 0. Lebanon Beds.
4 b. Cincinnati Beds.
4 a. Pti Pleasant Beds.

Equival^ts in otbbr States.

Coal Measures of Pennsyl-
vania, and Conglomerate
Coals.

Sharon Conglomerate of

Pennsylvania.

Chester Limestone, Illinois.

IShenango Sandstone in part,

Pennsylvania.

j Marshall Group, Michigan.

/ Crawford Shales, Pa.

] Orangeville Shale in part,

) Pennsylvania.

j Pithole Grit, or Third Mouo-

I
tain Sand, Pennsylvania.

!

Chemung, Portage, and
Genesee, of New York.

j Hamilton Group, New York

} (in part).

MarcelluB Shale, Comiferous
and Onondaga Limestones
of New York.

Waterlime and L. Helder-

berg, New York.

Salina Group, New York.

Guelpb, Canada.

< Niagara Group, New York.

Clinton Group, New York.

Medina Sandstone, New York.

Hudson River and Utica

Shale of New York.

* In the first edition this cliapter was furnished by Dr. .T. 8. Newberry, the State Geologist at
that time. It has been very much enlarged for this edition, the new railroads added, the whole cwet'
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Ma.
I
Ashtabnla and Pittobnrc Railroad.

1

8
18

16

84
89
84
40
46
SO

65

60
66
68

L.S.&M.S.R.
Ashtabula.

Auatinburg.

Eaglerille.

Rock Creek.

Orwell.

Bloomfield.

Briatolville.

Champion.
Warren.
Niles.

Girard.

Youngstown.
Struthers.

Lowell.

R.

Bellalrct ZaoesTllie and Cincinnati B. H.
Mx.

I
In driftless region.

11. Erie Shale. 680

" & 18. Waver.
18 e. Waverly.

18 d. " «6«

14 a. Conglomerate.^"

j 18 Wav., 14 a. Congl.,

J
14 b. Coal Meas.»»»

Ua.Con.&Cl.Meas.^e"
14 b. Coal Measures.

Baltimore and Ohio and Chicago RalU
road (B. Sc O. R. R.).

8

16
24
80
SI
44
60
62
14
88
94

Chicago June.
Attica.

Republic.

Tiffin.

Bascom.
Fostoria.

Bloomdale.

New Baltimore.

Oeshler.

Holgate.

Defiance.

Delaware.

9. Comif. & 10. Huron.
9. Corniferous.

6. Niag. & 7. Held. "»
5. Niagara.

6. Niag. & 7. Helderb'g.

7. Helderberg.

10 c. Huron Shale, ^o"

StraltsTlUe, Somerset and Newark R. R.

9

17

88

48

Newark.
Avondale.

Glenford.

Wellana.

Bristol.

Shawnee.

13e. Waverly. ««!

14 b. Coal Measures,

j 13 s. and c. Limestone

I
and 14 a. Congl.

(14 b. C

< tanni

( 5 am

Coal Meas., Kit-

tanning Seams, Nos.

and 6. ^s"

12

Bellaire.

Bethel.

33 Jerusalem.

42{Woodsfield.

49:LewisTille.

69,Summerfield.

77 Caldwell.

88 Cumberland.

110 Zanesville.

fl.4

c. Upper Prod.

Meaa. Pittsburg

Seam, No. 8. 6"
14 c. Up. Barren Ileas.

4t

U
U

14 b. Low. Barr. Meas.

'The Sewickly coal

mined near known as

Cumberland Seam.

14 b. Low. Prod,

Meas., Kittan. Coals,

Nos. 6 and 6. '"

Central Ohio Railroad (B. Sc O. R. R.).

Baltimore, Md.

37« Bellaire.

386 Glencoe.

396 Belmont.
I

403 Barnesville.

413SaleBville.

428 Cambridge.

437 Concord.
447!Sonora.

464 1Zanesville.

468'piea8ant Valley.

470;B]ack Hand.
480|Newark.i
486 Union,

496

604

613

Pataskala.

Taylor's.

Columbua.

j 14 c. C'l Meaa. Pitts-

I
burg S'm, No. 8. «"

14 c. Coal Meas. Up.
' Barren Measures,

y 14 c. Coal Meas.,Se.

( wickly Seam, No. 86.

14 c. Coal Measure,

j 14 c. Coal Meas., Up,

( Freeport S'm, No- 7.

u

( 14 c. Coal Mea?. Kit.

I
S'ms, Nos. 6&6.'"

13 0.

13 e. Waverly.

13 d.

8!1

11 c. Hur. & 13a.i
b. Waverly.

9. Comif., 10. Ham.,

11. Ohio Shale. '^«

fully revised, and about fifty foot-notes appended by Professor Edward Orton, the present State

Geologist. Several additional glacial notes are by Rev. G. Frederick Wright, of Oberlin, one of the

United States Geologists, who has been engaged under Professor T. C. Chamberlain in malcing a special

nrvey of the terminal moraine through Ohio, Indiana, Kentucky, and Illinois. His notes are signed

G. r. W., and all the other notes are by Professor Orton except No. 62. J. M.

1. Newark. Glacial boundary at Newark. G. F. W.
2. Chicago and Atlantic Railway. Route heavily covered with drift.

3. Marion. Fine exposures of limestone in Marion quarries Fossils abundant.
4. Lima. Waterlime quarried here. Strong building-stone. Some beds fosslliferous.

5. Winchester. Near margin of glacial drift.

6. Mineral Springs. Springs derFved from black shale.

7. Miamisburg. Cedar trees and peat 100 feet beneath glacial deposits at Germantown, tliree

miles southwest from Miamisburg. G. F. W.
8. Amanda. Glacial boundary three miles east of Amanda. G. F. W.
9. Lancaster. On the glacial boundary. Granite boulder two miles northeast, 18x11x6 feet ont

of ground. G. F. W.
10. Bremen. Glacial boundary two miles northwest. G. F. W.
11. Cecil. Region heavily covered with drift. Very few outcrops of strata to be found. Tliese

mainly in beds of streams.
12. Greenville. At Greenville an interesting outcrop of Guelph division of the Niagara occure,

rich in fossils. A number of new species have oeen obtained here. The rock is dolomitlc, but con-

tains more carbonate of magnesia thau carbonate of lime.
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Innatl R. R. jfy.
I

CUcaco and Atlsatlc Railroad.

dc O. R. R.).

!'l Meas. Pitts-

J'm, No. 8. «"

:!oal Mea?. Kit.

Nos. 5&6.'"

he present State

berlin. one of the

making a speciiu

notes are signed

J. M.

erous.

rmantown, three

18x11x6 feet out

be found. These

le Niagara occurs,

^lomltic, but con.

Marion, Ohio."

EspyTiUe.

7 Moran's.

11 Clifton's.

16 Hepburn.

19 Dudley.

SSlEenton.

29 Sage.

Oakland.

Scioto.

Preston.

Harrod's.

Westminster.

Townsend.

Lima.*

Shawnee.

Kemp.
Conant.

Spencerrille.

Yorkville.

Enterprise.

Glenmoore.

Greenwood.

Rivare, Ind.

Decatur, Ind.

85

88

42

46

49

52

65

68

61

65

12

80

84

88

92

. Comiferoufl.

7. Waterlime.

t«

(t

((

i<

ii

<t

ti

tt

it

tt

tt

tt

tt

tt

ti

tt

tt

9. Gomiferous.
ti

9T0

986

971

9S6

9T1

990

998

994

999

999
1009

998

899

862

88S

845

848

837

840

838

836

847

820

Chicago, St. lionis and Pittsbnrs R. R.

OColumbus.

ISFleasant Valley.

28 Milford Centre.

SSjCable.

47jUrbana.

68:St. Paris.

73iPiqua.

83 Bradford June.

96 Greenville.

lOSiNew Madison.

lUlNew Paris.

0,Bradford Jane.

lOPikeville.

Union.
(Continae

21

\ 9 Cor., 10. Ham., &
I

10. Huron. «<«

7. Helderbcrg.

7.Held.&6g.Niag.i<'"
6. Niagara.

" & 6 e. Niag.9»»

6. Niagara.

8g. "
tt

1088

5 f. Niagara.
tt

tt

djn Indiana.) ,

Cincinnati and Eastern Railway.

14

27

82

40

47

67

62

75

90

1106

Cincinnati.^*

Batavia.

New Richm'd.6«

Williamsburg.

Mt. Oreb.

Sardinia.

Winchester."

Irvington.

Mineral Spr'gs.^

Henley.

Portsmouth.

4 c.

4 b. Cincin. Group. 807

tt

tt

tt

tt

" &6a. &b.
Niagara,

4. Cincinnati Group.

( 11. Ohio Shale & 18 a.

J
and b. Waverly.

13 d. Waverly.

Ma.
!
Cincinnati, Hamilton dc Dayton R. R.

Oi Cincinnati. «*

6|Cumniinsville.

l5;Glendale.

19|Jones.

26 Hamilton.
37
49

Middletown.

Miamisburg.^
60 Dayton.

4 b. Cincinn. Group." ^^

It

<i

M
« 604

4c. "

4.
"

4e.&6 a.b.c.Niag.^'*

Cincinnati, Hamilton and Indianapolla
Railroad.

OCincinnati.

25 Hamilton.

32:MeGonigle.
39 Oxford.

44 College Com'rs.

4 b. Cincin. Group. "'"'

tt 604

4c.

tt

tt

tt

Cincinnati tfc Dfnsklnsnm Talley Railroad.

86
46
66
66

%1
95

104
116

Cincinnati.^'

Morrow.
Clarksville.

Wilmington.
Sabina.

Washington.
New Holland.

WiUiamsport.

Circleville.

Amanda.^
1
125 Lancaster.^

130 Bremen.'"

134 New Lexington.

162 Roseville.

157|Zanesville.

168 Ellis.

176;Dresden June.

4 b. Cincin. Group. '°^

4 b. &c. " 6*«

4 c.
"

6 b. & c. Ni. & 6 c. Ni.

6. Niagara.

7. Helderberg. 9"
10 e. Huron Shale.

j 10 e. Hur. Shale and

I
9 a. Gomiferous.

13. Waverly.
13 e. " 8**

tc

I 14 b. Coal Meas., Kit.

I
Coals, Nos. 6 & 6.

tt 7U
tt

737

14 b. e. m. Mercer Horiz.

Cincinnati, Richmond 6c Chicago R. R.

OCiuciunati.6*

25 Hamilton.

36iCollm8ville.

44 Camdea.
63 Eaton.

60 Florence.

70 Richmond, Ind.

4 b. Cincin. Group. ""^

604tt

tt

4 c.
" *"

6d. &e. f. Niagar.»°**

See Indiana.

Cincinnati, Fan Wort dc Michigan R. R.

0| Cecil.
11

7 1Paulding.

19jVan Wert.
43!Celina.

76 1 Greenville. !•

9. Comif. & 10. Ham.
9. Comiferous. ^*'

6 g. Niagara. ^^
108S

Cleveland, Colnmbne, Cincinnati and
Indianapolla Railroad.

0] Cleveland.

18Berea.63
2slGrafton.

11. Erie Shale. "'^

13 b. & c. Waverly.
''"

t( 803

18. Malvern. Glacial boundary five miles north. Glacial terrace extensive along Big Sandy Creek.
IQ. F. W,

U\
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Cleveland, Colnmbae, ClDclon«tl and
Ms.

I
rndianapolla Railroad— Con.

ICleTelaod,
'Ms.

I

86 Wellington.

47 New London.
66 Greenwich.

67 Shelby.

70 Vernon.
76 Crestline.

80 Gallon.

98|Gilead.

97,Cardington.

104 Ashley.

114 Delaware.

122 Lewis Centre.

129|Worthmgton.

ISSlColumbua.

18b.&o.Waverly. »«»

996

13 c.

11

it

<i

it

in»o

1119

18 b.

1 IHti

1170

11 c. Cleve. Shale. '«*»

10 c. Huron Shale. >"> 2

It 987

i 9. Comif., 10. Ham., &
I

10 c. Huron. 9"
10.a.&c.Hu.Shale. 9«*

U 9 1 »

10. Hamil,
OhioSh. '*^

( 9. Cornif.,

J & 11. 01

Indianapolis Division.

80



OHIO. 181

rtaeellBV Rail.

iiinbua R« Rf

Joal Measures.^"

CleTcland, Youncatown and Pltuburc
Ms.

I

Railroad.

16

22

Mt. Uaion.

Palmyra.'"

Newton Falls. *^

27 Phalanx.

14 b. Lower Coal Meas.

J 14 a. Cong, and 14 b.

I
Cong. Coal Meas.

44 a. Conglomerate. "^^

Colnmbua dc Cincinnati Midland R. R.

TCoiumbuB,
Mt. Sterling.

Bloomingsburg.

Washington C.H.

Sabina.

Wilmington.*^

Clinton Valley.

9. Cor. & 11. 0. Sh. ^*6

7. Waterlime.
It

SAT

6 g. Niagara.

6 c. d. e. f. Niagara.9 9«

4 c. Cincinnati Group.

Columbna and Eastern Rallvvay.

8

14

20

Hadley June.

Thornport.'*

GIenford.»9

18 d. Wav. Drift, de-

posits heavy.

18 c. Wav. Drift, near
boundary of drift.

13 f. SubCarb. Lime.
& 14 a. Conglom.

14h. Low. Coal Meas.,

Mercer Horizon.

14 b. Low. Coal Meas.,

Kit. Coals, ^6^
Cotnmbna, Hoeklns Valley and Toledo

Railroad.

Mt. Perry.

26|Fultonbam.

36Redfield.

Columbus.

12Groveport.

23!Carroll.

32 Lancaster.'"

42Mil]rille.

I

CO Logan.
i

I

60 Lick Run.

62Nel8onviUe.«*

VOSalina."

feAthens.

' 9. Com. & 11. Ohio
Sh.,Drift heavy. '*«

n. Ohio Shale, Drift

I
beds heavy.

13 d. Waverly. ^^'

j 13 d. & e. Wav., con-

l
glom. prominent.**'

i 13 e. Wav., conglom.

"I
quarried largely.

13 e. Wav., type local-

ity of Log. gr'p. ' 3 °

14 b. L. Coal Meas.,

Kit. Coals, N08.6 & 6
ti 6 OS

14 b. L. Coal Meas.,

Up. FreeportC'l."9

j 14 b. L. Barren Meas.,

I
Crinord'lLimest.^'^

Ms. Ohio River Division.

80

08

•71

16

84
93
116

130

Logan.

Union Furnace.

Creola.

McArthur.

Eagle Furnace.
Minerton. * ^

Gallipolis.

Middleport.**

132Pomeroy.*''

18 e. Waverly. '^0

i 14 b. Con. Coal Meas.,

( Mercer Horizon.

14 b. L. Coal Meas.,

Mer. Hor., Block ores

14 b. L. Coal Meas.,

Ferrif. Limes & Hor.

14 b. L. Barren Meas.

j 14 c. Up. Prod. Meas.,

/ Pittsburg Coal.

Straitsville Brand).

6

9

11

Logan.

< Webb's Sum-
] mit.*"

Oreville.

Straitsville.

Greendale.

Carbon Hill.

Snow Fork June.

Nelsonville,

13 e. Waverly. '3°

>j 13 f. Sub-Carbonifer-

ous Limestone.
14 b. L. Coal Meas.,

Ferrif. Limestone.

( 14 b. L. Coal Meas.,

Kit, Coal, No. 6.^ "fi

14 b. L. Coal Meas.,

Mercer Horizon.

14 b. L. Coal Meas.,

Kittanning Coal,
it

« 8 8 3

Toledo Division.

Columbus.
14 Powell's.

24 Delaware.

41 Owen's.

46 1 Marion.

64 Up. Sandusky.

74! Carey.

88]Fostoria.

96 Rising Sun.

106 Pembersville.

124 1 Toledo.

9. Cor. & 11. 0. Sh/i^
9. Comiferous.

9. Cor. ^ 11. 0. Sh. 9"
9. Corniferous.

H 977

7.Waterlime,drifthe y
6g. Ni. &7. Wateri.***
5 g. Niagara.

1. Waterlime. 887

Colnmbua and Xenla Railroad.

Columbus.

9 Alton.

26 London.
4i;Selma.

65 Xenia.

{ 9. Cor., 10. Ham., &
} 11. Ohio Shale.^*6

9. Comiferous.
U I 18

6. Niagara.

(4 c. Cin., 5 a b. and

l c. Niagara.

14. Bavard. Glacial boundary passes through Bayard. G. F. W.
15. I'aimyra. Sharon coal in valuable basins.
16. .Vewton Falls. Fine development of conglomerate.
17. Wilmington. Fine exposures of Clinton limestone in Todd's Fork, near Wilmington.
18. Thornport. Near boundary of drift.
19. Glenford. Fine quality of 8. C. limestone quarried here. Carboniferous conglomerate ground

I

for glass-sand near by.
20. Lancaster. Glacial boundary passes through Lancaster. G. F. W.
21. Nelsonville. Fine sections of lower coal measures.
22. Snlina. Salt manufacture ; the Logan group furnishes the brine.
23. Minerton. The Clarion or Ferriferous limestone coal is mined here.
24. Middleport. Brown or paper coal found in the Pittsburg seam at one point.
2-5. Pomeroy. Extensive mining of coal (Pittsburg seam) and manufacture of salt. Brine derived

from Waverly conglomerate, Logan group.
,

26. Webb's Summit. Typical locality of Sub-Carboniferous limestone for Ohio. MaxviUe is ad-
jacent.

I

i
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Mb. CoBOOtton Yalley Railroad.

12

82

40

60

16

87

96
102

Cleveland.

Bedford.

Kent.

Mogadore.'^

Canton.*

»

Minerva June.

Garrollton.

Dell Roy.«9
Sherrodsville.

11. Ohio Shale. "»»

112
a. and b. Waverly.
Typical locality for

Bedford shale. »"«

14 a. Con. Massive.' "^^

\ 14 b. L. Coal Meas.,

I
Mercer Horizon.

<i 1049

j 14b.L.C'lMeas.,Eit.
: C'l8,N08.6&6.>''>>
14 b. L. Coal Meas.,

: Up.Freep'tC'l,No.7

Dayton and Michigan Railroad.

OjGincinnati.

60 Dayton.

74
87

88

100
119
181
144

161

166
176
182
198
202

Tippecanoe.
Troy.

Piqua.

Sidne}.

Wapakoneta.
Lima.
Columbus Grove
Ottawa.

Deshler.

Weston.
Tontogany.
Perrysburg.

Toledo.

807

( 4 c. Cincin. Group,

J 6 a. b. &c.Niag.^
Cincinnati Group

S4

84S

j 4. Cin. Group, 6

} Clin.,&6.Niag.9
6 g. Niagara.

7. Helderberg.

8. Orisk. k 9. Com. ^

7. Helderberg.

a.

3a

03

93

77

69

30

83

689

S89

Dayton and Union Railroad.
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Mew York, Penntylranta sad Ohio Kail*
Us.

I
road—Con.

840
246

260

266
263
269
279
283

294
807

Wadsworth.
New Portage.

Akrou.

TaUmadge.

Kent.
Ravenna
Freedou).

Bracevillc.

Leavittsburg.'

Warren.
Cortland.

Orangeville.

14 b. Coal Meas. >>^'

14 a. Conglomerate. '^^

It 1005

( 14 b. Coal Measure,

( Sharon Seam. i'»*

14 a. Conglomerate. '" * '

14a.&b.C'lMea8."'9»
« USD

13 d. and e. Wav. »"*

13d.&e.Waverly. *»«

3 d. Waverly. 908

13 c. and d. Wav. 9*"

Mahoning Division.

1

16

81

40
61

67
66
75
80

Sharon.

Hubbard.

Youngstown.

Nilea.

Leavittsburg.

Mahoning.
Mantua.
Aurora.

Solon.

Newburg.
Cleveland.

U4 a. & b. C'l Meas.,

I
Sharon C'l, No. 1

14 a. & b. Coal Meas.

( 14 a. Cong. & 14 a. &
\ h. Sharon Coal No.
r 1.

*^'

<» 911

it 89T

14 a. Conglomerate.

13 a. Waverly.
11. Erie Shale.

1111

1090

1032

81S

S99

Niles and New Lisbon Branch.

6

12

18

23
25

Niles.

Austintown,

Canfield.

Green

Leetonia.

Franklin.

New Lisbon.**

13 d. Waverly and 14

a. Conglom. ^ '
^

14 a & b. C'l Meas.,

Low. Merc. Horiz.

Coal Meas., Ferrif.

Limest. Horiz. ii""!

Coal Meas., Low. Eit-j

tanning Coal.
(I 1036
tt

( Coal Meas., Fcrrifer.

< Limest. to Mahon-

( ing Sandstone. ^^^

Ms.
I
Nortta-Westera Ohio Railway.

Toledo.

6|Walbridge.

ISjWoodville.

26 1 Helena.

SliBurgoon.

42iT:35n.
62lBloomville.

62JNew Washington
76 1Vernon.
86l Mansfield.

8897. Helderberg.
It

6. Niagara.

" & 7. Held.'"
9. Comiferous.
10 c. Har. & 10. Ham.
18 d. Waverly.
18 e. ' '•«'

Ohio Ceatml Railway.

10
36
69
89
108
124
142
166
167
172
179
184

Toleda
Stony Ridge.

Fostoria.

Bucyrua.

Mt. Gilead.

Centerburg.

Granville.

Lakeside.*'

Rushville.'6

Junction City.

New Lexington.

Moxahala.*'
Coming.**

7. Lower tielderb.

6 g. Niagara.

587

11. Ohio Shale. '""s

18 a. and b. Wav. "o"

18 d. Waverly.
18 e. "

13 d. "

18 e.

14 b. Low. Mer. Horiz.

14b.Kit.C'l8,6&6.8"

Ohio aad nilsa'.ailppi Railroad.

9

18

Circinnati.

Delhi.

North Bend.*

9

14 b. Cincin. Group. 507

Ohio Sonthera Railway.

Liberty and Vienna Branch.

Vienna.
Vienna Junct.

14 b. Coal Meas.
II

12

86

4?
60

62

84

97
J 09
118
119

Sprmgfield.*"

S. Charleston.

Washingt'n C.H,

Good Hope.
Greenfield.*'

Bainbridge.*<i

Waverly.

Beaverton.

Jackson.**
Coalton.**

Wellston.*"

V.

6 f. and g. Niagara. ^'^

( 6 f. & g. Ni. Drift

heavy, no rock vis-

ible.

Waterlime. No
rock visible. "'

1. Waterlime.
It 898

\ 7. Waterl., 11. Ohio

( Sh., 18a.&b.Wav.

i 11 c. Ohio Sh., 13 a.

( b. and c. Waverly.

18 e. Wav. & 14 a. Con.

14a.&b.Con.&G'lMea8.
It

It

35. Lakeside. Lake produced by glacial accnmnlations near margin of glacial area.
86. Rnahville. The upper beds of the Waverly here yield an abundant series of fostils, part of

them agreeing with the Sub-Carboniferoas limestone forms of Illinois.

87. jffoxainala. Between Moxahaia and Coming the change occurs which converts the middle
Kittanningcoalseam (No.6)froma8ifoot seam into a 10-12 foot seam. The Mid. Kittanning coal,

and also the Lower Freeport seam, are both mined at Moxahaia. In the tunnel south of the town the

Upper Freeport horizon Is well shown except the coal.

38. Coming. The Upper Freeport coal (No. 7) is also worked near Coming. It is kno\Mi here as

the " upper vem," or Norris coal.

89. North Bend. Extei live glacial deposits at North Bend railroad-tunnel, on the I. C. & L. R. R.,

passes through a glacial deposit 150 feet deep. O. F. W.
40. Springfleld. Fine exposures of Niagara. Worked on large scale for building-stone and lime.

41. Greenfield. Best showing of Lower Helderberg in Ohio. Stone of great value. Quarried on

larse soale for building-stone. All fragments and spalls burned for lime ; stone remarkably even bed-
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Hs.
I

PalnetTlUe 4c Toaocstown R. R.

terl, 11. Ohio

13a.&b.Wav.
Ohio Sh., 13 a.

nd c. Waverly.

iv. & 14 a. Coa
Gon.&G'lMea8.

ea.

f fo8£)ll8, part of

verts the middle

Eittanning coal,

, of the town the

ia known here as

jI.C.&L.RRm

[-stone and lime,

ue. Quarried on

Tkably even bed-

OToungBtown.

ONiles.

15 Warreii.

25 Southington.

81 Bundysburg.

SS.Burton.

48iCbardon.

69 Fainesville.

j 14 a. and b. Gong. &
I

Gong. Coals. «"
14 d. Gonglomerate.^*'

18 d. Waverly.

14 a. Gonglomerate.

898

11. Erie Shale. 69S

Pittsburg, Cincinnati and St. Lonls R. R.

Columbus.

lO; Black Lick.

ITPataskala.

83;Newark.*8

41 1
Hanover.

49'Frazey8burg.

SSiDresden June.

62.CoDesville.

69 Coshocton.

75|West Lafayette.

83;N. Comerston.

(9!Pt. Washington.
i7|Trenton.

llOOUhrichsville.

110

121

130

Bowerston.

Fairview.

Unionport.

13S|Smitbfield.

150 Steubenville.

( 9. Corn., 10. Ham., &
} 11. Ohio Shale. '*6

18 b. Waverly.
13 d.

18 e.
881

88S

( 14 b. Goal Meas., Her-
} cer Horizon. '"^

« 737

j 14 b. Goal Heas., Kit.

{ Seams, 6 and 6.^ ^c

773

«
(t

tt

«

798

81S

838

Goal Measuree. *65

C'l Meas., Frcep't S'ms.

Coal Measures, "" *

» 948

U 778

G'l M., L. Free. Sms.""

IPitttbnrg, Fort Wayne Ac Cbicaco R. R.

Chicago.

1168 Dixon.

[173!Convoy.

181 1Van Wert.

QSlDelphos.

lOliElida.

!08|Iima.

16 Lafayette.

22;i.da.

Dunkirk.

39 Forrest.

51 Tpp. Sandusky.

See Indiana.

7. Helderberg.

K

ii

<l

Niagara.

Helderberg.

800

793

788

786

800

884

938

961

940

86S

Pittabarg, Fort Wayne dc Chicago RalU
Ms.

I
road— Con.

259 Nevada.

267,Bucyrus.

280 Crestline.

29S Mansfield.

807 Perrysville.

SlSLakevilie.

838^Wooster.

844|0rrvilie.

859 Massillon.

867Canton.
379 Strasburg.

885 {Alliance.

892:Damascus.

406 Leetonia.

414lN. Waterford.*^

9. Gomiferout. *3*

j 9. Cor., 10. Ham., &
( 11. Ohio Sh. '""SI

13 d. Waverly. '»«»

18 e. " '»"
(I lOO'i

( IS. Wav., 14 c. Con..

} &14b. C'lM. "«
18 e. Waverly. 91-

j 18 e. Wav., 14 c. Con.,

} &14b. C'lM."^*
14 a. &b. Coal Mea.»«^
CoalM.,Mer. Hor. »°"

Coal Measure. ""
« 1099
U 1190

j Goal Meas., L.

I Seam, No. 6.

Freeport Seams.

Kit
1036
1078

(Continued in Pennsylvania.)

Handnaky, nianslleld and Newark Rail-
road (B. dc O. R. R.).

8
15

23
28

, 35
42
49
54
63
74
84
91

103
116

Sandusky.
Front's.

Monroeville.

Havana.
Chicago June.

Plymouth.
Shelby June.

Spring Mill

Mansfield.

Lexington.

Independence.

Frederick.

Mt. Vernon.
Utica.

Newark.**

9. Comiferous.
11. Ohio Shale.

11 c. Ohio Shale.

13 b. Waverly.
13 c. "

13 e.

((

Ii

(i

It

II

II

II

II

II

600

736

1119

116T

••1

811

Scioto Talley Railroad.

80

39

Columbus.

Gircleville.

Kingston.

9. Cor., 10. Ham., 11.

Ohio Shale. ^*8

11. Ohio Sh. Whole
region heavily cov-

ered with drift.

18 d. Waverly.

43. Bainbridge. Sectione from Helderberg limestone to Berea grit found in steep hills. The Ohio
khale is fossiliferoiis here to small extent. The valley of Paint Creek has unusual geological interest.

43. Jackson. The lowest coal of the series is mined largely here. It has great excellence as an
Iron making fuel. Four furnaces depend upon it.

44. Coalton ana Wellston. At these places is the only field of the State in which the second seam
bf the coal series is worked. The coal has great excellence and value. It is also an hron-making fuel
1 the raw state.

45. Barr's Mille. Glacial boundary passes thronsh Barr's Hills. O. F. W.
46. Newark. Glacial boundary passes through Newark, running north and south. O. F. W.
47. North Waterford. Glacial boundary five miles south. Glacial deposits extensive at East Pal-

•tine. G. F. W. .

48. Chillicothe. The road here passes oat of the glacial area. At Chlliicothe all divisions of Wa*
ferly well shown. (Also see No. Note 83.)

49. County Bridge. At this point fine exposures of Waverly black slate.
50. Waverly. Ifom Waverly the division of rocks received its name, the main element being the

Inany-stone, which is the southern extension of the Berea grit.

1 51. Sciotoville. At SciotovlUe the famous Sab-Carbonfferous fire-clay that accompanies the lime-
Rone is largely worked and manufactured.

'•I

I

i

Hi'

ill
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St. Lonls RaiU

Niagara. Drift

beds heavy.

ihio Shale. '"

, Ohio Sb. & 13 a.b.

c d. e. Wav. «"

Con. & 13 e. War,
(t

&b. Con. &C'1M,

. Ooal Measures.

t b. Goal Meas., Fer.

imestone.

OHIO. 187

Ms. I

WheeUns and Lake Brie Hallwa7<

~
Toledo.

36

59

64

86

100

121

Fre^nont.

Monroeville.

Norwalk.

Wellington.

Lodi.6^

Orrville.

7. Waterlime. "^
7. Waterlime. *'^

11. Ohio Shale. ^3«

18 a. & b. Waverly.
13d.Wav. D'fth'vy.'si

18 d. & e. Waverly.

18 e. Waverly. 1074

Ms.
I
Wheel's de Iiske Brie Hallway—Cim.

188Sippo.

187

148

164

167

Massillon.<i>

Navarre.

Zoar.

Valley Junction.

U4 a. Gongl. & 14 b.

( Lower Goal Meas.
967

( 14 b. Con. Coal Meas.,

) Mercer Horizon.
U 891

63. The Berea Grit, the most important member of the Sub-Carboniferoas formation in Ohio, is

quarried here on a very large scale. The Berea Shale that makes the roofs of the qoarriea is highly
foBsiliferouB.

Iway.

Ohio Shale. »»

L b. c. Waverly.

4 a. Gong, and Ub,

Coal Measure. ""

4 b. Brookville or

Gray Limest. Coal

b. Merc. Horiz. "<»

[).Kit.ClB.,No.6&«,

b. Mercer Horiz. ^"

Paclfle Rallroai

Iclderberg.
6il

omiferous. «'

Huron.
«"

Ham.&11.0.Sh.«"

Hamilton,

^omiferous.

Indiana.

700

731

Home. Valuable quB-

1

118 in this region,

latlbeds. . ,

lable for millstones lot

State.

Ohio, made by Rev.

.

crossed the Ohio B1V8

«nded across the DortM

Ohio near Aurora,

»

nse dam of ice andiwi

;he Ohio for forty-nto

its tributarieB nntyj

awha and the Ohio ^1^

oad. The Bite of ml
the valleys of the 01*1

actorr explanations Ml
the snoros of thiywi
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the traveler.

MichiganJ

LIST OF THE GEOLOGICAL FORMATIONS OF MICHIGAN.

PROBABLE KQl'IVALENTS OF DANA.

20. Quaternary.'

14 c. Upper Coal Measures.

14 a. Millstone Grit.

13 b. Upper Sub'Carboniferous.

13 a.
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I

*?!" , ^

;

irt>i^.^.

1 l>^^. ^;

Ms.
Bfloblgan Oentrsl BallroaA.

Alt.

8

10
17

80

88

48

47

66
62
66
69
76

Detroit

Orand Trunk
Dearborn.
Wayne.

Ypsilanti.

Ann Arbor.

DelU.

Dexter.

Chelsea.

Francisco.

OrasB Lake.
Leoni.

Jackson.

Jun

r 10 b. Little Traverse,

\ ben. Lacustrine. » »

*

11. Hu. ben. Lacus.
tt 614
« 6«a

fl3a.Ma8h»il(?)Ti*
Lower Ridge.
•18 b. Mich. salt,»»»

Terminal Moraine.*
' 18 b. Mich, salt,

'
. Deep Drift.
' 18 b. Carbon, line s.

\ Deep Drift. »»*

18 b. Carb. limeo."*
« 1016
l( 98 6

II 98

14 c. C.Mes. Mines" >f

(Air Line Division.)

76
88
90
99
108
109

117

124
129
136
140
146
162
160
166
170
174
179

Jackson.
Snyder's.

Concord.
Homer.
Clarendon.
Tekonsha.

Union City.

Sherwood.
Colon.

Wasepi.
Centreville.

Three Rivers.

Corey's.

Vandalia.
Cassopolis.

Dailey.

Baron Lake.
Niles.

• a? 14 c. Coal Mes. Mines.

18 b. Carb. 1. s.

II

18 a. Marshall

{
11. Huron.

Iron Ore.

II

II

10b.L.Trv.(?)
II

9. Comiferous
II

971

987

972

966

937

Kid'y
900

873

838

843

sas

805

871

878

881
•«871

5*768

P6 81

Iflolilfan Central RaUroad—Con
Ms. (Kalamazoo Division.)

76

81

87
92
96
101

108
118
115
121

126

130
186

140
144
149
166
160
162
168
172

179
185

191

197
202
205
209
211

218

Jackson.
Trumbull's.

Parma. • * *

Bath Mills.

Albion.

Marengo,
Marshall.
Ceresco.

White's.

Battle Creek.
Bedford.

Augusta.
Oalesburg.

Comstock.
Kalamazoo.
Ostemo.
Mattawan.
Lawton.
White Oaks.
Decatur.

Glenwood.
Dowagiac.
Pokagon.
Niles.

Buchanan.
Dayton.
Oalien.

Avery's.

Three Oaks.
New Buffalo.

(Continued'

Alt,

937

14 c. Coal Meas.
14 a. Parma s. s. outc'p

13 b. Carb. limestoDe,

18 a. Marshall. »ii

" outcrops.''!
II 102

II 900

II II 111

II 109

U)
78!

T8]

7?)

9ta

860

7Tl

(?)

11. Huron.
II

II

II

II

II

II

10b.L.Tra.(?)
9. Comifer.(?)

^781
0?51

2.760

*7JJ

681

" 7»J

" 711

" «ea

II «9g

ti 66)

" Sand Dunes.""
in Indiana.)

(Grand Rapids Division.)

Jackson.
10 Rives Junction.

17 Onondaga.
24 Eaton Rapids.

86 Charlotte.

40 Chester.

46 Vermontville.

14 c. Coal Measures.
II »o«

« 8>5

II 8 76

14 a. Parma Sand.^'''
II 883

18 b. Carb. Lime. «"

The lake is excavated chiefly in the 6. Salina formation, Prof. James Hall estimating that two-

thirds of It Is from that formation. The geological strata were first laid down extending across where
the lakes now are, so that eastern Wisconsin is a part ot this basin. The lakes rest in troughs which

have been excavated subsequently oearly along the strike or outcropping edges of some ot the

softer formations. In the lower peninsula, or the main portion of the State between Lake Michigan
and Lake Erie, all the Michigan series above the Niagara and up to the Carboniferous appear on tb«

surface, but all of them much thinner than in the States larther east.

To make it Btiil more clear we might begin at the highest formation, the U b. Coal Measures,

which extends, in an oval form, trom Jackson to Saginaw Bay. This is the upper layer of rocks, ana

the other formations crop out in successive layers below it on all sides. The annexed Railway Guide

hows their exposures on the lines of the railroads, as they have been carefully made out by Prof.

Alex. Winohell. Each rocky stratum, therefore, may be considered as dish-shaped, and taken

together they form a nest of dishes oi basins, tho highest being the coal field near the centre oi the

lower peninsula, and passing f^om this in any direction we travel suocessiveiy ovei the outcropping

edges of oldei and older strata.

The Lake Superior iton oie is found in the 1 b. Huronian formation, directly west of Marqaettt.

The copper is found chiefly in a great trap-dyke, which extends foi many miles along Keweenaw
Point. These Iron ore and copper producing mines are the richest and most productive in Americi

Michigan is therefore a distinct and Independent geological area. Its copmosi foimation iai

coal basin, underlaid by the Devonian formations, very much thinned out it u true, and bel' w ihit

the Silurian largely developed and extending oat to the oldest Laurentian rocks on the north on

til this within the bounds of the State, with small portions only of this sepaiate geological woria ex'

tending into adjoining States on the west side. The whole of the peninsula is covered with driit,

Irom one hundred to three hundred feet deep, and rock exposures are very raie _

* Drift 164 feet on Main Str <etand 292 m Observatory Hill contains fossil wood at depth of 60 feet
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Southern U, R,

\.)—Con. All

, Parma s. s, ni

, Coal Meas. 'lu

U M)

H
M SO)

%nm Railroad,

Indiana.)

Huron.
It

li

It

It

It

«<

II

HI

m

Ml

It

II

II

it

It

t. Marshall. '•)

m
til

HI

(?)
>:

t). Mich. Salt, '»'

(i ni

b. Carb. 1. s. ""

« toi

II 6(1

i< «))
I

). Parma s. s. '"

CI. Measure, «*'
]

»ll

90)

<)l

It

II

II

II

ft

It

II

tt

" (?)

" (?)

M>

Sit

91!

9!;

1011
I

USl

9\ nil

D.Mich,SaU(?)""
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iobigan Salt.

arb. limeatone.

?arb. limestone.
«

1. Measure.'"

i Lake Shore

al Measure."'

V. Railroad.

Dctrolti HlllMlal* A 8oathweBt«rn R. R.—
Ml. Oontinutd. Alt.

44



1

'*?lif-1'

iW AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (MICH.)

ChtosKp St NTthwestem Railroad.
Ms. Green May A Lake Superior Line.—Con. Alt.

816
821
828
881
888
887
840
845
862
867
862
869
870
882
884

889

898
401
441

Bar i River.
Fo d River.

Eacanaba.
Flat Rock.
Bay Biding.

Ma3on.
Day's River.

Beaver.
Maple Ridge.
Centreville.

Helena.
Little Lake.
Smith Mine Juno.
Oasoade Junction
Goose Lake.

Negaunee.

Ishpeming.
Marquette.
L'Anse.

8 a. Calciferous.

4 a. Trenton.

M 688

M
M
M

M 818

3 a. Calo., 8 o. Chazy.
2 b. Lake Superior s. s.

1 a. Laurentian.
1 b. Huronian.

44

rib. Huron, Iron

\ Mines. ""
44 1448
44 849

2 b.L, Superior s.8.« 08

Blarqaette, Houghton Sc Ontonagon R. tt.

8
7
C
12
15
21
25

J6
86

81
8b
47
66
68

98
93

Marquette.
Bancroft.

Morgan.
Eagle Mills.

Negaunee.
Ishpeming.
Greenwow*.
Clarksburg.
Humboldt.

Republic.

Champion.
Michigamme.
Sturgeon.

Palmer.
L'Anse.

Houghton.
Hancock.

1 b. Huronian. 649

i< 936
« 12 8

i< 13 7 9

" Iron Mines. 1*4

3

" Exten. Min. 8 2*

<l 1S44
« 15 85

ISIO

" Iron Mine8.i89 7

<> 1584

1 a. Laurentian. i**^

1 b. Huronian. * ^ *

2 b. L. Super. 8. 8. eos

(2-4. Errptive rooks,

with Native Copper
Mines. «°»

BUohlgaa & Ohio Batlruad.

23
88
84
88
61
60
67

70

76
79
88

100

Toledo.

Dundee.
Britton.

Ridgeway.
Teoumseh.
Cambridge.
Addison.
Jerome.

Moscow.

Hanover.
Pulaski.

Homer.

ManhftU.

{Deep Lacustrinb de-

posits over 9. Comif.
9. Comiferous.

11. Huron. No expos.
4t

H 807

18 a. MarshalL
4t

f 13 a. Marshall,many

\ expo., fossil casts.

18 a. Mar. Quarry»»i*
" Expos. »o*»

18 a. Marshall ^-i*

" Old quarry
filled. •»•

{

Mr.
Mlohlgan ft Ohio Railroad.

Continued. Alt.

105

114

123

127

129

145
149

151

156

Ceresco.

Battle Creek.

Augusta.

Yorkville.

Richland.

Monteith.

Fisk.

Kellogg.

AHegan.

18 a. Marshall. ^92

f " Outcrops

\ fossils. 8 1

9

13 a. Marshall. 7c»

«

Rare exposures.

13 a. Mar8hall.(?)

\ No exposures.

13 a. Mar8ball.(?) «>»

{11. Huron. No con-

venient exposurs ' " *

Fort Huroo A Northwestern Railroad.
(Ea.Mt Saginaw DiviBion.)

11

12
20
25
8<5

37
45
60
59
65
71

72

83

91

Port Huron.

Gratiot Centre.

Kingsley.
Saginaw Junct'n.

Green's Comers.
Brockway Centre

Yorks.
Brown's City.

Marlctte.

CliflFord.

Mayville.

Juniata.

D. & B. C. Junot
Vassar.

Fraukenmuth.

East Saginaw.

fll.
Huron, under

Lacustrine. Buried

trees.

11. Huron. «»»

44

14

73$

13 a. Mar;hs!l.

13 b. Mich. Salt Group
18 b. Carbon. 1. s.

14 a. Parma s. s.

14 c. Coal Measure8(?)
«4 n\ 64J

14 c. Coal Measures.

Lacustrine.

14 c. Coal Measures.
• Lacustrine, 100 feet

. Many brine wells.

(Sand Beach Division.)

15
26
32
45
52
70

Port Huron.
Grant Centre.

CroswelL
Anderson.
Downing.
Palms.
Sand Beach.

«2 11. Huron.
o^ «

<t o «
go o -4

s .« o

74S

730

7iS

(Almont Division.)

4

11

16
20
26
84

Port Huron.
G. T. Junct'n.*"
Bum's.
Lamb's.

Memphis.
Berville.

Almont.

e

. ^ B ? a ^"a,"

18 arMaTshall.

i*
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Alt.

hall. 8 9i>

Outcrops
818

hall.

posures.

ir8hall.(?)

sures.

ball.(?) s'*

'im. rio con-

Bxposiirs'o'

Railroad.

I

on, under
Lne. Buried

All

I lit

I

I

th'AI.

I. Salt Group
>on. 1. s.

aa 8. 8.

Mea8ureB(7)
I n\ 64»

al Measures.

ine.

al Measures.

ine, 100 feet

irine wells.

)

1. Huron.
II
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Indiana.

BT FBOr. JOHN COLLETT, 8TATX OEOLOOIST.

LIST OF THE QEOLOQICAL FORMATIONS FOUND IN INDIANA."

20. Quaternary. *
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Niagara.
Clinton.
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PittHbnrg, Oinolnnatl & St. I<oiilii B. B.
Mi'. (Indianapolis & Vincennea Div.)

—

Con. Alt.

63
62
65

71

78
82
87
97
108
117

Spencer.i*^*'*

Freedom.
Farmer's.

Worthing'n.**"

Switi City.8 9

Lyons.

Marco,**
Edwardsp't.**"'
Bruceville.

Vincennes."

18 b. U. Sub.Carb.»*'

14a,Mill8toneGrU.»"
rl4a.Mill8.0r.&14b.
\L. CoalMeas. 5»2

« '5 2 6

«< 50

M 482

14 O.U. CoalMeas.* 00

« 515
«« 417

Detroit ft Eel River Railroad.

18
21
27
88
87
46
47
61
66
62
66
70
74
76
81

82
88
98

Logansport^
Denver.
Chili.

Roann.
Laketon.
N. Manchester.
CoUamer.
South Whitley.

Taylor's.

Columbia City.

Collin's.

Cherubusoo.
Potter's.

C. R. Crossing.

Cedar Creek.
Auburn Junction.

Auburn.
Mooresville.

Butler.

9-12. Devonian.
«
M
tl

4<

t.

t<

<i

4<

«

l<

M
l(

II

T25

750

762

775

796

808

864

• 36

870

895

eel

861

868

872

877

863

Wabash, St. liouia & Paoiflc Railroad.
(Late Toledo, Wabash A Western R. R.)

88
94
109
118
181
186
160
167

166

180
186
196
208
218
226
288
242

Toledo.
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Jeffenoii« Bladlson ft Indlanmpolls B. B.—
Ms. Continued. Alt.

25
81

85
88
41

46
48
52
67
69
64
66
69
71

75
77
82
89
93
100
108

Amity.
Edinburg.
Taylorsville.

Lowell.

Columbus.
WalesboTo.
Waynesville
Jonesville.

Rcckford."
Seymour.
Chestn'tR'ge

Langdon's.
Retreat.

Crothersv'le.

Austin.

Marshfield.

Vienna.
Henryville.

Memphis. **>

Sellersburg.

Jeffersonv'le

ao

9-12. Devonian. 8»3

18 a. L.Sub-Carb. •»*

«< ess

M 686

M 630

<« 613

l« 607

M S94

<l 585

W 605

U 553

9-12. Devonian. »»»

« 540

M 56 3

II 540

II 5 4 3

13 a. L. Sub-Carb. »««

9-12. Devonian. *»»
<l 490
li 47 8

II 4 5 S

Ohio & Mississippi Railroad.

26
24
26
S3
87
40
42
45
47
62
66
68
62
66
73
79
83
87
92
98

101
106
111
114
117
121

127
133
139
150
158
1«2

Cincinnati.

Lawrenceburg
Aurora.^*
Cochran.
Dillsboro. y a i

Cold Springs
Moore's Hill.,

Milan.
Pierceville.

Delaware.
Osgood.
Poston.

Holton.
Nebraska.
Butlerville.

North Vernon.'*
Hardenburg.
Fleming's.
Seymour.
Shields' Mill.

Brownstown.*'
Velonia.

Medora.
Sparksville.

Ft. Ritner."*»»
Tunnelton.'*
Scotville.

Mitchell.

Georgia.
Huron.* »*»«

Shoals.'

4

lioogootee.

Clark's."

< See Ohio.)

4 c. Cincinnati.
i<

II

II

II

II

479

493

493

• 16

('8 5

1010

6 0. Niagara. »»<>

9-12. Devonian.
<i

72^

18 a. L.

II 605

Sub-Carbon.

li

II

II

II

18 a. and 13 b.

13 b. Up. Sub-Carbon.
676

13 b. & 14 a. Mills. Gt.

14a.&14b.L.C.Mr.*8o
14 b. L. Coal Mrs. »»»

Ohio A Mississippi Ballroad—
MS; Continued.

j^\^_

165'Montgomery's. * '

173 Washington.*'^

180Wheatland.»«
185
191

Richland.

Vincennes.*'
(Continued

14 b. L. Coal Mrs.

14o. Mid.Cl.Mrs.4><

14 d. Up. Coal Mrs.

in Illinois.)

Fort Wayne & Jaokson Railroad.

(L. S. St M. S.)

16
23
28
83
87

42
60
64

Fort Wayne.
New Era.

Auburn.
Waterloo.
Summit.
Pleasant Lake.
Angola.
Fremont.
State Line.

(Continued

9-12. Devonian.
11

II

II

II

II

II

II

II

in Michigan.)

(!)

«;i

looi

lOJ]

losi

Grr.acl Rapids A Indiaiw Railroad.

275
286
290
295
297
304
310
314
320
338

Sturgis.

La Grange.
Valentine.

Wolcottville.

Rome City.

Kendallville.

A villa.

La Otto.

Huntertown.
Fort Wayne.

(See Michigan.)

9-12. Devonian. !>»

II

II

II

II

M

M

II

951

nil

ISO

9U

96)

tit

711

Cincinnati, Richmond & Fort Wayne

Railroad.

333
338
354
360
366
370
374
381
392
400
406
409
416
418
422
424
(Co

Fort Wayne.



ND.) INDUNA. 203

Itellroad—

:

^l

, L. Coal Mrs.

Mid.Cl.Mrs.«i«

. Up. Coal Mrs.

linoia.)

ion Railroad.

S.)

. Devonian.
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[ante Railroad,

All

>. U. Coal Mrs. ni

tt

u

If

<i

H
«
«(

II

II

II

II
*

II

II

II

II

11

II

II

II

11

('I

<ll

4 c. Middle Coil|

MeaBures.
•<

ill
I

11

(I

(C

<i

<< «)i
I

item Railroad.
tahville.)

e Illinois.)

c. U.Coal Mrs."'

I

'< lot

« <ii

(( iti
I

Kentucky.)

io Railway.
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ntheru R. R,

!. Devonian.

3 a. Lower Carboi
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List of th« Qtoiogioal Formations on the Illinois RailroadSi

18 and 19. Cratacaous or Tartiary.

H 0. Uppar Coal Maasurasi

14 b.^ Lowar Coal Maasuras and Con*
14 a.( glontaratat

13 a. Low. Carbonlfarous Limastona.*
9*12. Davonian.

Bo. Niagara Qroup.
4 c. Cinoinnati Qroup.
4 a. Tranton and Qalana Limastona.
3 0. St. Patar's Sandstona.
3 a. Caloifarous and Lowar Magnasian

Limastona.

BslUmor*. Plttobarffand Ohloago Railroad.

Ml. (B. * O.) Alt.

Chicago.'*

12 Kingston.

14 South Chicago.

21 Edgemoor.
80 Miller's.

84 Mioh. Cent. Jan.

6 0. Niagara.

<•

II

<i

II

Sl»

sm
691

• IS

nUnois Uentrsl R»llroad.

Chicago.'*

14 Kensington.

24 Home wood.
27Matte8on.'>

84 Monee.

40 Peotone.

47 Manteno.

66 Kankakee.*
65 Chebanse.

69 Clifton.

81 Oilman.

86 Onarga.

08 Bulkley.

09 Loda.

103 Paxton.

106 Ludlow. »•»

114Rantoul.'«

119 Thomasboro.
128 Champaign.' •>

187 Tolono.

148 Pesotum.
160 Tuscola.

168 Areola.

173 Mattoon.

186 Neoga.

100 Effingham.

Sc.Niag. 88 ms. »*»
< S9S

• •9

796

Til

616

• 44

• 63

4 c. Cincinnati, 16 ms.
<< 7 77

<i 104

14 a. & li. L. 01. Mrs
& Conglom.{

II

<i

S2I

14 a. &b. L.C1.M.
II 729
11

II 96 7

l< ^74

14c.U. 01. Mrs. '»»
u
II 618

216; Edgewood.
230KinmundT.
244 Odin.
262!Central City.*

Ml. Illinois Central Bailroad.—Continued. Alt

253
208
267
274
280

289

802
808
316
828
828
389

344

366

Ceutralia.

Richview.
Ashley.
Dubois.

Tamaroa.

Du Quoin.*'

»

De Soto.

Carbondale.**
Makanda.
Cobden.*
Anna.*
Dongola,

Ullin.***

Cairo.

14 c. Upr. Coal Mrs.* »•

II

II

II

II

<i

6t»

494

649

14 b, L. CI. Mrs.

{
14 a & b. L. 01. Mrs.
& Conglom., 48 ms.

ii

II

II

II

194

4 a. Trenton, 20 miles.

{

18 & 10 Cretaceous
or Tertiary 21 miles.

sit

2
19
26
81

40
46
49
67
70
74
82
87
92

106

Dubuque.
Dunleith.'

Galena.'
Council Hill.'

Scales Mound.*
Apple River.

Warren.
Nora.
Lena.
Freeport.

Baileysville.

Forreston."
Haldane.
Polo.

Dixon.*

Dubuque to Cairo.

4 a. Trenton, 71 miles.

II

II

<i

II

11

•I

• 01

100*

II 969
•< 7 59

6 0. Niagara, 3 miles.

4 a. Trenton, 42 m.^*^

649

716

* Oonsisting of the 1. Kinderhook Shale, limestone and sandstone, 2. Burlington limestone, S.
Keokuk limestone. 4. St, Louis limestone ana 6. Chester limestone and sandstone.

( In many localities there are no outcrops and the formations are given only in a general way.)
1. The notes are by Prof. A. H. Worthen, State Geologist of Illinois.
2. Rich in Niagara corals.
3. Shelly limestone of Upper Coal Measuren filled with fossil shells, bryosoa, Ao.
4. Roof shales of oo»l rich in fossil plants.
6. Upper Chester shales beneath conglomerate with a few fossil shells, corals. See.
o. Quarries of St Louis limestone with some small shells, corals, Ac.
7. A few fossils oharactoristio of the Galena limestone.
9. Rich fossiliferouB band near the base of the Cincinnati group, and crystals of barito, pyrita

•ad dolomite in pockets of the Galena limestone.
9. Lower Trenton or Blue limestone two miles northeast of Dixon ftall of charactosistic fossils.
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Mb.

nilnolt Centnil BallroML

Dubuque to CbAto,—Continued. Alt,

117Amboy.»»8
126 Sublette.

188 Mendota.
141 Dimmick.

149 La Salle. 10 »i«

168 Tonioa.

169 Wenona.
180 Minonk.
188 Panola.
191 El Paso.

200 Hudson.
207 Normal.
209 Bloomington.il
227 Wapella.
281 Clinton.

240 Maroa.
263 Decatur.

268 Wheatland.
268 Macon.
269 Moawoqua.
276 Assumption.
286 Pana.
303 Ramsey. i>

816 Vandalia.
330 Patoka.
339 Sandoval.
S44 Central City.

846 Centralia.

358 Cairo.'"

4 c. Cincinnati, 8 miles

4 a. Trenton, 20 miles.
74»

{

14 a. Conglo. &14b.
L. Coal Mres. 8 ms.

14b.L.Cl.Mr8.
it

«

<i

II

11

<i

<i

II

741

838

727

14 0. U. CI. Mrs.
Il 666
II

M 716
It

M
M 676
II

l« 8 00

41

<> 494
II

II 4»4

18.&19. Creta.&Ter'y

niinois Central B^Oxomd.—Continued.

Ms. Springfield Division.
Alt.

24
44
62
82
97

111

Springfield.

Mount Pulaski.

Clinton.

Farmer City.

Gibson.

Roberts.

Oilman.

14 0. Up. Coal Mrs. s»
II

14 a. L. CI. Mrs. 15 ms.

4 b. Cincinnati, Urns.
6. Niagara, 6 ms. ^>i

Chloago, Barlington and Qolnojr Railroad.

Middle Division.

6
29

36
60
71

78

83
38
42
46
60
64
79
86

Kankakee.
Otto.

Kempton Jn.

Griswoid.

Pontiac.

Kankakee Jn.

Minonk.

CuUom.
Charlotte.

Chatsworth.
Crumpton.
Risk.

Colfax,

Barnes.
Bloomington.'o

6 c. Niagara «>•

No exposure.

14a.&b.LowCI.M.«««

(t 11

No exposures.
i<

14a.«b.LowCl.M.»3»

li ii

14 c. U. CI. Mres. 8 28

30
38
43
47
53
57
61

67
74

84
100

106

112

118
124

132

140

148
162

156

164

179
186

198

207

164

178
183
186
192
208
210
212

Chicago.'*
Naperville.

Aurora.
Oswego. 1*

Bristol.

Piano.

Sandwich.
Somonauk.
Leland.

Earl.

Mendota.
Maiden.

Princeton.

Wyanet.
Buda.
Neponsett.

Kewanee.i*

Galva.8»i

Altona.

Oneida.

Wataga.
Galesburg.
Monmouth. 18

Kirkwood.

Sagetown.18

Burlington.

6 c. Niagara. »»
II

4 c. Cincinnati,
II

II

4 a. Trenton, 46 miles.

Galesburg.'* 8

Abingdon.
Avon.
Prairie City.

Budhnfell.

Macomb.
Colchester.^'

Tennesee.

ii

II

ii Hi

f 14a.CongLandl4b,
\ Low. CI. Mrs. 92 ms.

<i

II

II

in

r 14 a. Cong, and 14 b.

\ Low. Coal Measures.

II

II

rii

f 13 a. Lower Carbon's

\ Limestone, 16 miles.

{
14 a. Con. and 14 b.

L. Coal Mrs. 54 ms.

II

II

ii

ii

II

ii

II

(14

10. Limestone of the Unper Coal Measures full of tossili.

11. Minute shells in roofof coal seam, probably No. 3.

13. Upper Coal Measure limestone witn fossil shells near Ramsey.
13. Cincinnati group, rich in fossils.

14. Fossils in roof snalea of coal seam, probably coal No. 6 or 6.

16. Outcrop of Burlington limestone 2 miles north of Monmouth.
16. Burlington limestone rich in fossils.

17. Roof siialea of coal rich in fossil plants, coal No. 8.

18. Burlington limestone rich in fossils.

19. Fossils abundant in roof shalos of coal No. S.

20. Fossils in roof shales of coals No. 2. and 3.

81. Fossils in roof shales of coal No. 6.
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—Continued.

1. Alt.

CoalMrsJ"
«
i« 121

Dl.Mrs. 15 ms.

cinnati, 14 ms.

vta, 6 ms. «'«

Inoy Railroad.

igara. "»

icinnati,
It

i<

enton, 46 mileB.

i<

It

it

It 7i9

ti

GongLandHb.
.CI. Mrs. 92 ms,

tt

tt

It

781

.Cong, and 14b,

. Coal Measures,

lit

Lower Carbon's

leetone, 15 miles.

Con. and 14 b,

3oal Mrs. 64 ms,

tt

It

It

tt

ti

ei(

Obit

Ms.

Soil
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GhleagOf Burlington and Qolncy Railroad.

Ms. —Continued. Alt.

Quincy, Hannibal and Louisiana Branch.

10
17

19

36
41

43

Quincy "
Fall Creek.

Hannibal."
Hulls.

Rookport.'*
Pike.

Louisiana. ' '

488 13 a. Low Carbon, l.s.

<<

i<

i< 468

6. U. Silu. Niag. group.

St. Louis and Rock Island Division.

20
26
38
42
56
67
82
87
92
101

111

116
120
185
164

170
182
203
220
227
239
242
246
265
268
278
280
291

St. Louis.

East St. Louis.

Alton. » 8

Upper Alton.

Brighton.

Medora.
J vemper.

Greenfield.

Whitehall.

Winchester.'*
Riggston.

Chapin.
Arenzville.

Beardstown.
Frederick.

Browning.
Vermont.
Bushnell.

Roseville.

Monmouth.
Rio.

Orion.

Port Byron. »»

Rock Island.

Moline.

Port Byron Jun,
Rock River Jun.
Erie.

Lyndon.
R. I. Junction.

Sterling.

13 a. Low Carb. l.s.*i«
<t 418
« 470

14 a. & b. L. Coal Mrs.
«< 6 94

«

13 a. Low Carbon 1. s.

<t

14 a. &b.L. Coal Mrs.
II

II

11

II

<i

11

II

ii

5 0. Niagara.
9-11. Devonian.

6. Niagara.
II

Ii

«

<i

664

rsi

884

Sheridan and Paw Paw Branch.

20
51

Paw Paw.
Sheridan Jun.
Streator.

No outcrop.
II

13 a. Low. Coal. «»«

Chloago, Book Island and Paoiflo Rali<

Ms. road. ^It

16

30
40

51

61

71

76

84
94

99

100
114

Chicago.^*
Blue Island.

Mokena.
Joliet." »»

Minooka.

Morris.a»

Seneca.

Marseillies.

Ottawa.
Utica.

La Salic. 2 2

Peru. 2 8

Bureau.

6. Niag., 48 miles. >»

Ht

14 a. Cong, and 14 b,

L. Coal Mrs. 41 ms,

8 a. Cal., 9 ms. at
II

f 14 b. L. CI. Mrs. 5"

\ and Conglomerate.
•i

« 455

13

20
28
46

Bureau.
Henry.
Sparland.
Chillicothe.

Peoria. 2*

Pckin.
Jacksonville.

<i

«

<c

((

« 451

4;i

114
122
126

146
162

169
170
179
188

Bureau.
Tishilwa.

Sheffield.

Annawan.
Atkinson.'

°

Geneseo.
Colona,

Moline. 2 »

Rock Island.'

B

14 L.C. Mrs.&CoDg.«i<

«

«
II

9-12. Devonian.
5141

ChlcaKo and Alton Railroad."

26
33
88
53

58

61

65
74
82
92
108

Chicago.^*
Lemont.»« »«

Lockport.'« T»

Joliet.»«

Wilmington.* 7

Braidwood. *

'

Braceville."
Gardner.
Dwight.
Odell.

Pontiao.

Chenoa.

6. Niagara.
«

<i

551

1

541

1

4 0. Cincinnati. ">|

( 14 a. &14b.CoDgla

\ and Lower Coal Mn.
[

11

«

Ii

<t

II

«

soil

501

1

(Oil

5(1

1

71(1

31. Outcrop of coal No. 6. 1^ m. west of the station with numerous fossils in the roof shale).

32. St. Louis Limestone with numerous fossils.

33. Coal Measur3 fossils abundant in this vicinity.
34. Outcrop of Keokuk limestone with characteristic fossils 3 miles northeast of the town.

30. Keokuk limestone l^C miles south of town with a few characteristic fossils.

36. Outcrop of St. Louis limestone 4}i miles east of the station with numerous fossils.

37. St Louis limestone in heavy outcrops on Fountain creek 2 miles westof theitatioD,iUl

of Chester limestone 2^ miles southwest, both formations abounding in characteristic fossils. I

38. Outcrops of Chester limestone on Prairie du Long creek 2}j| miles north of the atationtltai

numerous foaails.

30. Fopsils abundant in the limestone over the coal No. 6 7

40. Fossil plants in roof shales and iron concretions of coal No. 2.
,, ^i

41. St. Louis limestone fossils scarce, 3 miles west of the town outcrops of Hamilton wi
Comiferous limestone with fossils.

42. Band of ferroginous shale abounding in Upper Coal Measure fossils.
43. NI
44. fI
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Conglomerate.
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atem Railroad.
Dubuque Line. Alt.

iagara, 66 ma.^
<<

tford Line.

Trenton, 18 miles.

inneapolis Line,

d PBOlflo B. B.

5. Upper CoalMm
(I

-
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PmuI R. R,

OlnolnBatl, IndianapoUs, St. I^ools and

]^g, Chicago B. R. Alt.

46

49

59

65

75

131

Lafayette, Ind.

8helc)n, 111.

Iroquois.

St. Mary.
St. Anne.
Kankakee.
Chicago.^*

S99

5 c. Niagara.
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'Bflehlgan Gentrsl Ballroad.—Ctonttnued.

Ma. Joilat DiTision. Alt.

16
24
82
87
45

Lake.
Dyer.
Matteson.

Frankfort.

Spencer.
Joliet.Ts

6. Cincinnati.
«

5 0. Niagara.

460

758

712

S41

Ohio and BUflslfslppl Railroad.

18
24
27

61
66
70
87
96
108

0,St. Louis.

2 East St. Louis.

lOCaseyville.so

O'Fallon.

Lebannon.
Summeriield.

81 1 Trenton.

89|Breese.

48 Carlyle.

Sandoval.
Odin.

I Salem.
Xenia.
Flora.

iClay City,

llSjOlney.

180 Sumner.
139
149

Lawrencevillo' *

Vinceunes.

(See Missouri.) * '
^

13 a. L. Car. 1. s. 6 nis.

14 a. & b. L. Coal Mrs.
" 545
« 441
<4

«' 50

14 c. Upper Coal Mrs.
450

494

525

588

495

480

457

l(

((

«

«

«

«<

II

l<

>l

<l

Springfield Division.

18
29
40
44
46
58
68
72
88

121

182
146
163
174
181
194
199
209
216
226
228

Beardstown.
Virginia.

Pleasant Pl'ns"
Bradford.
Coal Shaft.

Springfield.

Rochester.

Edinburg.
Taylorsville.

Pan a.

Altamont.
Edgewood.
Louis.

Flora.

Fairfield.

Bamhill.
Enfield.

Sacramento.
Omaha.
Ridgeway.
St. L. & S. E. Jun.
fhawneetown.

14a.&b.L.C.Mr3.*»»
II 606
«< 606
« 88 1

14 c. Upper Coal Mres.
a -582
II

«

II

M

<l

(C

l<

II

II

l<

II

II

569

616

480

588

885

463

413

14 a. Low. CI. Mrs.'"
" af 9

II

<< 363

.Ms. Rook Island and Peoria Railway. Alt,

0| Peoria. *•»



Railway. All,

>. L. Coal Mrs^

'9-11 Dev. 5H

Chicago R. a

Saute K. R.
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Wisconsin. 1 «•

LIST OF THE QEOLOCICAL FORMATIONS IN WISCONSIN.

20. Quaternary. }S?SiS|'"'*''*

[10. Hamilton , (Milwaukee
Rool().

7. Lower Helderberg.

9 c. Niagara Limestone.*
9 b. Clinton.*

4 c. Cincinnati Shale.

4 b. Qalena Limestone.

Cement

4 a. Trenton Limestone.*
3 0. St. Peter's Sandstone.
3 a. Lower Magnesian (Caiclferous).*

2 b. Potsdam Sandstone.'
Keweenawan or Copper'bearing

series.

1 b. Huronian.
1 a. Laurentian.

Chicago St North-Wetttem Rnllroad.

I
Ma. Chicago, St. Paul & Minneapolis Line. Alt.

90

104

107

I

111

116

122

128

133

Chicago.

Beloit.

AftOD.

HanoTer.

Footville.

Magnolia.

EvansTille.

Brooklyn.

Oregon.

Syene.

Madison.

• 08

138

143Mendota.

148,Waunakee.

f4b.
\ 4 a.

(So.

(Ab before.)
'
b. Galena 1. s.

a. Trenton 1.8. '**

St. Peter's 8. a.

I
4 a. Trenton 1.8. »»»

t 8 c. St. Peter's s. s.

4 a. Trenton 1. 8.
»•"

4 a. Trenton 1.8. '**

8 0. St. Peter's s. s.

Juno. Tren. and St. P.

4 a. Trenton 1. 8. '"^

20. Moraine Drift.

4 a. Trenton 1.8. "^
'.8c. St, Peter's s, b.

3 c. St. Peter's s. s.

\ 3 a. Lower Magn.l.s.

Moraines, Drumlins.
3 a. Lower Magn.l.s.

2 b. Madison s.s. •*'

Mendota limestone.

Potsdam sandstone.

( 8 a. L. Magn.
'\2b. Mad.s.B.

8 a. Lower Magn.l.s.

on bluffs. »22

2 b. Potsdam s. b.

In out,

(

Chioag3 <ft North-Western lUllrokd.
Ms. Chicago, St. Paul A Minneapolis Line. Alt.

153

158

164

172

176

181

184

191

198
205
208
212

Dane.

Lodi. • 41

Merrimac.

Devil's Lake.

Baraboo.

North Freedom.

Ableman's.

Reedsburg.
Lavalle.

Wonowoo.
Union Centre.

Elroy.

3 a. Lower Magn.1.8.

(on top of high di-

viding ridge.) !'*•

3 a. Lower Magn.l.s.

capping bluffs.

2 b. Mad.B.8. \ bluff

2 b.Mend.BB. / sides.

2 b. Potsdam s. s.

valley bottom.

2 b. Potsdam 8. 8. »»«

1. Arohxan q'rtzite.

2 b. Potsdam b. b.

and oonglom.
1. Archtean q'rtzite.

2 b. Pot8dam8.8. 'Si

2 b. Potsdam s. B.
'

1. Archaean q'rtzite.

2 b. Potsdam s. s. (in

gorge 200 ft. deep,

unconformability

& exact June.)'*'
Potsdam s. s.

'"'"'2 b.

«

«

• 11

9tS

1. Prepared by Professor T. C. Chamberlin, of Madison, the State Oeologist, and Professors R. D.
Irving and At. Strong, Assistant Oeologists.

2. Including the Ohamplain and Terrace epochs.
3. Including four sub-divisions in the southern part of the State and si: in the northern, among

which are the Racine and Guelph limestones.
4. The Clinton produces the Iron Ridge iron ore, the fossil ore of other States.
5. Including two sub-divisions in the lead region and four in southeastern Wisconsin.
c. The Galcfferous may include more than the Lower Magnesian.
7. Including several Bub-divisions, among them the Madison sandstone and the Mendota lime>

|>tone.
. ,
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3ts. 8. 8. Ter. '*»

)t3. 8. 8, Ter, 655

Pot8. 8. 8. L.JIag.

alley drift, 'ss

Ghioago A North-Western Ballroad.

Ms. Mil., Green Bay & Marq. Line.—Con. Alt,

180

185

190

West Menasha.

Appleton.

Little Chute.

192 Kaukauna.

!98 Wrightstown.

208pe Pere.

^-.|Ft. Howard and
"^^l Green Bay.

21
8J
Duck Creek.

2221 Big Suamico,

228

233

237

242

252

266

263

264

882

Little Suamioo.
Brookside.

Pensaukee.

Oconto.

Cavoits.

Peshtigo.

Marinette.

Monominee.
Escanaba, Mioh

(Continued

f 4 a. Tren. Strioe, Till

\ and Red Clay.

/4 b. Galena. '»*

\ Tren., Red Clay,

f 4 b.Galena, red clay

\ drift. TO'

f 4 b. Galena, red clay

\ drift. 6"
f 4 b. Galena, red clay

\ drift. StriEe. sae

f 4 b. Galena, red clay

\ drift. Strite. »»!

f 4 c. Cin. shale, ^ss

\ 4. b. Gal., red clay.

4 b. Galena, Striae.
tt

(I

20. Quaternary.

4 b. Gal. limestone.

4 a. Tren. limestone.

20. Quaternary.

4 a. Trenton 1. s.

4 b. Galena 1. s. Striae,
it

(Sea Michigan.)
in Michigan.)

(Lancaster and Woodman Line.)

OGalena, 111.

TiBell's.

15^Benton.

20 St. Rose.

82 Platteville.

4 b. Galena limestone,
«

M
II

4 b. Galena 1. b.

4 a. Trenton 1. s.

(Sheboygan and Western Railroad.)

Sheboygan.

6 Sheboygan Falls,

10 Town Line.

14 Plymouth.

20Glenbaulah.

26 St. Cloud.

30 Calvary.

48 Fond du Lao.
44 Fond du Lao Jo.

47 WoodhuU.
62 Eldorado.

S6 Rosendale.

£7 West Rosendale.

68 Ripon.

6 0. Niagara. Sub-
aqueous drift. **•

5 0. Niagara. Sub-
aqueous drift. «8

8

20. Drift.

20. Red clay,

r Kettle Range.

\ Moraine drift.

6 0. Niag. 1. 8.

Niag. drumlins.
4 b. Galena 1. s.

840

867

sar
840

746

20. Quaternary.
II 87S
<l 891
II 88 3

'
4. b. Galena 1. s.

4 a. Trenton 1. s.**^
' 3 0. St. Peter's s. s.

, 8 a. Lower Magn.1.9.

Chicago & North-Western Railroad.

Ms. (Sheboygan and Western R. R.)—Con. Alt.

69

72

78

Green Lake.

St. Marie.
Princeton.

(4
a. Trenton 1. s.

3 c. St.Peterss.s.8»»

3 a. Low. Magn. 1. s.

3 a. Lower Magn. 1. s.

760

(Madison and Montford Division.)

165

176

182

184

188

193

197

203

212

220
223
227
228

237
239

241

248

251

257

Madison.

Verona.

Riley's.

Pine Bluff.

Mount Horeb,

Blue Mounds.

Bamevel'd.
Ridgeway.

Dodgeville.

Edmund.
Cobb.
Montford June.
Montford.

(Moraines, drumlins.
3 a. Low. Magn.***
2 b. Pots. & Mad. 8.8.

Moraines.
4 a. Trenton.

5 c. St. Peter's.

J a. Lower Magn.
4 a. Trenton.

3 c. St. Peter's.

4 b. Galena.

5 c. Niagara.
4 c. Hudson River.
4 b. Galena.

4 b. Galena.
I

Preston.

Lancaster Juno.

243
246
251

234
238
246
247
249

258

254
266
267
260
262
264
268

276

4 b. Galena.

4 a. Trenton.

3 c. St. Peter.

4 b. Galena.

Fennimore.

Werley.

Anderson Mills.

Woodman.

Stitzer.

Liberty.

Lancaster.

Livingston.

Rewey.
Leslie.

Mineral Point Jo
Platteville Jo.

Platteville,

Elmo.
St. Rose.

Cuba City.

Benton.

Strawbridge.
Bunoomb.
Millbrig.

Galena.

«

{

4 a. Trenton.

3 c. St. Peter.

3 a Lower Magn.
2 b. Potsdam.

2 b. Potsdam. «»i

4 b. Galena.
«

i<

II

98S

4 a. Trenton and Ga.

4 b. Galena.

(I

II

II

II

{Loess, Terraoes.

4 b. Galena.
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GhlokKO A North-Western Railroad.—Osn.
Ms. (Milwaukee ttyMadison and Montford.) Alt.

86

96
97
102
110
116
121

132
139
144
164

165

Chicago.

Milwaukee.'

North Greenfield.

Calhoun.
Waukesha.
Wales.
Dousman.
Sullivan.

Jefferson June.
Lake Mills.

London.
Cottage Grove.

Madison.

(As before.)

{10. Ham'n cem. rock.

6 0. Niagara. ***

20, Drift.

5 c. Niagara.
20. Kettle Moraine.

808

20. Drift, Karnes near.

20. D'ft, Drumlins. »»»

20. Drift Kames.,
20. Drift, Drumlina.
20. Drift.

r20. Morainic Drift.

J 3 a. Low. Magn. '**

(.2 b. Pots. & Mad.8. s.

(Janesville, Watertown & Fond du Lac.)

70
78
82

91

99
104
110
116
119
121

129
180
188
146
148
151

160
168

176

184

198

Chicago.
Sharon.
Clinton Juno.
Shopiere.

Janesville.

Milton Junction.

Koahkonong.
Ft. Atkinson.
Jefferson.

Jefferson Juno.
Johnson's Creek.

Watertown Jo.

Watertown.
Glyman.
Juneau.
Minnesota Juno.
Burnett Juno.
Chester.

Oakfield.

Fond du Lac.

Van Dyne.

Oshkosh.

As before.)

!0. Drift.

20. D'ft.4b.Gal.l.s.»**

f 4a.Tren.8o.St.PYs
\ Glacial flood plain.

20. Quaternary. »'»

20. Drift. »»»

4 b. Gal., Drift »•»

20. Drift »»•

20. Drift, Drumlins.
ti TTl

4 b.Gal., Drumlins.* s*

14

Drumlins. »»»

Drumlins. "»•

20. Drift. Galena.
4<

II

87?

ii 888

r 4 b. Galena 1. s.

t Red Clay. »*•

Lacustrine deposit.

4 b. Galena 1. s.

4 a Trenton 1. s.
»»»

Chicago, St. Fault Min. A Omaha R. R,

Mb. (St. Paul and Lake Superior Division.) Alt.

10

80
88

41

46
66

Minneapolis.

St .Paul.

Hudson.
N. Wisconsin Jo,

Boardman.

New Richmond.
Deer Park.

4 a. Trenton.

8 c. St. Peter.

{Moraine, Glacial

flood deposits.

8 b. Potsdam. " »»•

20. Quaternary. •»•

2 b. Potsdam,
Moraine drift***

8 a. Lower Magn. **'

20. Moraine.

{

{

Chicago, St. Paul, SUn. ft Omaha R. R,
Ms. (St. Paul aud Lake Superior Div.)—Con. Alt.

63
71

75
79

88
96

i;^
118
130
136
163
163
177
190
194

190
198
211

Clear Lake.
Clayton.

Turtle Lake.
Perley.

Cumberland.
Barronett.

Shell Lake.
Spooner.

Veazie.

Stinnett.

Hayward.
Cable.

Drummond.
Mason.
Ashland Juno.
Ashland.

Ashland Jtmo.
Washbume.
Bayfield.

20. Moraine, west.
i<

20. Morainic drift,
ii

M
II

20. Moraine summit.
20. Gravel drift.

20. Glacial fl'd deposit.
II

II

20. Moraine.
<i

20. Bed clay drift.

2 b. Potsdam, Drift.

(Eau Claire and Lake Superior Division.)

10

25
88
42
49
66
81

118

139

160

Eau Claire.s

ChippewaF'llB.

Bloomer.
Cartwright
Chetek.

Cameron.
Rice Lake.
Spooner.

Gordon.

Douglass.

Superior.

IS

Pots, and Val. d'ft.»»«

2 b. Potsdam.
1. Archaean granite,

2 b. Potsdam, Drift.

{

2 b. Pots., gravel hills.

2 b. Potsdam. -I Gravel
"

J plain.

Moraine.
20. Ancient outlet of

Lake Superior.

r 2 b. Potsdam.

\ Keweenawan.
20. Red clay drift

{

(NeilsTllle Branch.)

14

Neilsville.

Merillau.

2 b. Potsdam s. a.

<i tsi

Chicago, Milwaukee ft St. Paul Railroad.

Ms. (Chicago, St. Paul & Minneapolis Line.) Alt.

48
52
53
62

85

98

109

109

Chicago.
Wadsworth.
Kenosha Juno.
Truesdell.

W. U. Junction.

Milwaukee.'

Brookfield.

Pewaukee.

Hartland.

'As before.)

id. Quaternary.

1

«7>

(7<

?tl

10. Hamilton, Mil.

Cement Rook. "*

6 0. Niagara 1. s.

20. Quaternary. "*

f 5 c. Niag., StriJB,

Drumlins east *<>

' 20. Moraine
fluvial drift.

•"



iiaha R, B,

liv.)—Con. Alt,

ne, west.

inic drift.

<t

<i

II

ine summit,

el drift,

lalfl'd deposit.

II

II

bine,

clay drift.

sdam, Drift.

11

or Div ision.)

id Val. d'fl.«"

Potsdam,

•ohsean granite.

Lsdam, Drift.

II

,
gravel hills.

Lsdam.l Gravel

«• j plain.

indent outlet of

ke Superior.

otsdam.

eenawan.
clay drift

h.)

itsdam 8. s.

II >st

Faul Rallroftd.

SRpolis Line.) Alt.

ifore.)

atemary.
II «"

ti "»

II '"

Hamilton, Mil.

ement Rook. "*

Niagara 1. s.

laternary. "*

Niag., StriBi,

umlinseaBt."'

Moraine

fluYUl drift.
"»
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Ohloago, Hllwaakae & St. Paul Railroad.

Ma. (Chicago, St. Paul and Min. Line.)—Cbn. Alt.

Ill

116

129

130

139

144

148

152

168

163

168

176

193

Nashotah.

Oconomowoc.

Watertown.

Watertown Jo.

Reeseville.

Elba.

Columbus.

Fall River.

Doylestown.

Rio.

Wyocena.

Portage City.'

Kilboum.*

20. Drumlins.

202 Lyndon.

209 Lemonweir.

212 MauBton.

220 Lisbon.

225 Camp D'glas

238 Tomah.
242 Greenfield.

249 Lafayette.

255 Sparta.^

265 Bangor.

270 West Salem.

277 Winona June.

280 La Crosse.

410 St. Paul.

420|Minneapolis.

BBS

9ta

{

20. Moraine,
fluvial drift.

b. Galena 1.

drumlins.

sei

s.,

821

{
L.. Magn.

drift.
II

\. 8.

M
II

884

988

938

2 b. Madison s. s

2 b. Mendotas.s.

^ 2 b. Pots. 8. B. »«»

2 b. Potsdam a. s.

2 b. Pots. 8. B. finely

exposed in dalles

of Wisconsin. *'*

2 b. Potsdam s. s.

II 8 94

" f fine cas-
" ! tellated
" ( outliers.
II

M
II

II

2 b. Pots. B
II

II

8. ter.

967

788

752

{2 b.Pots. s.8.,8 a.Low
Magn.val.d'ft.«»»

(See Minnesota.)

(Prairie du Chien Division.)

OMilwaukee.*

I Wauwatosa.
I

10 Elm Grove.

14;6rookfield Jo.

17|Forest House.

21!Waukesha.

28 Genesee.'

SrNorth Prairie."

87 Eagle."

10. Ham. cement r'ck

5 O.Niagara 1. s. ***

6 0. Niagara. Striee,

Drift. «»i

20. Quaternary. '**
II 8 24

« 818

5 0. Niagara. Striae,

Drift. »<>»

<i 90S

20. Quaternary. »*i

Kettle Moraine »*»

Glacial gravel plain.

{'

{

Chicago, BUlwankee ft St. 7/aiil Railroad*
Mb. ( Prairie du Chien Divigton.)—Con. Alt.

42 Palmyra.

51 Whitewater.! »

56 Lima.

62 Milton."
64 Milton Junction.

71 Edgerton.

81 Stoughton.

89 McFarland.

96 Madison.

102 Middleton.

{

110 Cross Plains.

115 Black Earth.

119 Mazomanie.
125 Arena.

182 Spring Green.

189 Lone Rock.
145 Avoca.
151 Muscoda.
166 BoBcobel.

176 Wauzeka.
183 Wright's Ferry.

186 Bridgeport.

194P'rieduChien.»*

64

71

78

83

r Inuer border of Ket-

\ tie Moraine. •••

4 b. Galena 1. 8. «»•

20. Quat., feeble

moraine, E. •"
Quaternary. '**

u 8 77

4 a. Trenton. •»•

8o.St.P.s.s.d'fthillB

20.Quat.heavyd'ft.8s»

20. Heavy drift. »«»

\ 8 a. Low. Magn. 1. s.

20. Mor. drift. •*»

'.8a. Low. Magn. 1. a.
' 2 b. Madison s. s.

2 b. Mendota 1. s.

2 b. Pots. 8. 8. •"
3 a. Low. Magn. 1. s.

(Kettle Moraine.)

2b.Mad.B.B. f bluff

2 b. Men. 1. s. \ sides

2 b. Pots. 8. 8. Talley

bottom. •••
II 610
M 7 7*

2 b. Potsdam 8. 8. '•*

8 a. Low. Magn.
on bluffB. »»»

2 b. Potsdam s. 8. on
low ground. *°*

2. b. Pots, in the

valley. Ad-«»»
jacent bluffs'**

capped with 8''*

a. Low. Magn."»»
limestone.

8 a. Lower Magn. •"
<i 619

Milton Junction.

Janesville,

Hanover.

Orford.

SOBrodhead."
105 Monroe. i«

118 Browntown.
127 Gratiot.

ISSlShulaburg.

29. Quaternary. »^
4 a. Trenton. •!»

8 c. St. Peter's, gla-

cial flood plain.

4 a. Tren. 1. s. glacial

b'kwater pl'n. »«<>

4 a. Tren. 1.8. "r
3 C.St. P. 8. 8., Drift. I

St. Peter's 8. 8. »9»\

4 b. Galena 1. 8. «»»

4 b. Galena 1. 8.
«< 786

7. Fortagt Gtu. Fluvial drift, moraine between Portage and Kilboum.
8. Kilboum. Beautiful exhibitions of fluvial erosion in Dalles of the Wisconsin.
9. Oenesee, Drumlins east and moraindS and kames west of Oenesee.

10. Nortk Prairie. Till, fluvial drift ; moraines and kames east and west of this place.
11. Eagle. Glacial flood plainn.
12. Whitewater. Drumlins ; striee. Kettle moraine south of this place.
13. Milton. Moraines north and south, glacial flood drift.

14. Prairie du CMen. Potsdam ; valley drift ; artesian wells.
15. Brodhead. Trenton (capping bluflfs east). Glacial flood plaint
16. Monroe. Border of orift. Glacial gravel capped with till. •
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I

'

Chleago, BUlwankee ft St. Paul Bailroad.

Ms. Madison Division. Alt.

0, Madison.
12 Sun Prairie.

18

20

23

27
87

Deanville.

Marshall.

Waterloo."

Hubbleton.
Watertown June,

3 a. Lower Magn. «**

4 a. Trenton, Drift,

f 4 a. Trent. Drift.

Drumlins. ""
/ 20. Quat. 4 a. Trent.

Drift; Drumlins.s**
4 a. Tren.on 1. s. « 1

9

3 a. Lower Magn. l.s.

1 a. Arch. Quartzite.

Subaqueous drift.

4 b. Galena 1. 8. «"

Northeru Division.

9

16
20
25

83

87

41
46

47

76

"64

69
68
76

83

Milwaukee. °

Sohwartzburg.
Granville.

Germantown.
Richfield. 18

Schleisingville.

Hartford.

Rubicon.
Woodland.

Iron Ridge.

Fond du Lac.

Horicon June.
Burnett June.
Waupun.
Brandon.

Ripon.

96

90

102

90
96

99

104

Berlin. »•

Picket's.

Oshkosh.

{

10. Hamilton, Mil-

waukee Cem.Rock
5 c. Niagara 1. s. *84

« 648

M 136

« 863

20. Quaternary. »»«

f Kettle Moraine.
\Glac'l flood d'ft.""

15
c. Niag. 1. s.

5 b. Clin, iron ore.® '•

4 c. Cin. shale.

20. Quaternary, ^ois
« 951

5 c. Niagara 1. s.

6 b. Clin, iron ore.»»»

4 c. Cin. Shale.1

{

4 b. Galena.

Red drift clay,

768

20. Quaternary. ***
•« 611

4 b. Gal., Striae. 892

20. Quaternary. »«>oo

' 4 b. Galena 1. s.

4 a. Trenton L 8. »»o

8 0. St. Peter's s. s.

8 a. Lower Magn. l.s.

{

8 a. Lower Magn. l.s.

2b.Potsdams.8. »«a

1 Arch.Porphyry.

4 a. Ti-enton limestone.

4 b. Galena 1. s. "»
4 a. Trenton 1. s.{

Rush Lake.
Waukau.

Omro.

Winneconne. *<>

8 a. L. Magn., Striae. «*i

L. Magn. Red d'ft clay,

r 20. Quat., Red drift

\ clay.

8 a. L. Magn. 1. s.

Chicago, MUwankee ft St. Panl Railroad.

Ms. Northern Division.—Continued. Alt.

54
57
59

63

69

74

80

90
98

Horicon Juno.
Minnesota Juno.
Rolling Prairie.

Beaver Dam.

Fox Lake June.

Randolph.

Cambria.

Pardeeville.

Portage City. '

20. Quaternary. 8 84

« 929

" 941

f 4 b. Galena Is »»«

\ Tren. l.s., drumlins.

4 a. Trenton 1. 8. 8 83

4 a Trenton 1. s. "56

3 c. St. Peter's a. s.

. 3 a. Lower Magn.l.s,
' 3 a.Lower Magn. l.s,

2 b. Madison e.s.ss'

2 b. Mendota 1. s.

2 b. Potsdam s. s.

2 b. Potsdam s. s. 9"

Madison and Portage Division.

1

12

16

21

25
39

Madison.
East Madison.

Windsor.

Morrison.

Arlington.

Poynette.

Portage.

(As before.)

{

848

84S

3 a. Lower Magn.1.8,

2 b. Potsdam 8.8.882

8 a. L. Magn. 1. s. »«'

/3 c. St. Peter's s. b.

\3a.L. Mag.l.s. "««

2 b. Potsdam s. s.

« 79t

Racine and Southwestern Division.

2
8

10
15
18
27

31

84

41

46

60
64
69

69

Racine.

"

Junction.

W. U. Juno.
Windsor.
Union Grove.
Kansasville.

Burlington.

Lyons.

Springfield.

Elkhom.

Delavan.

Darien.

Allen's Grove.

Clinton.

Beloit.

(Continued

Eagle.

Troy Center.*^

Niag. (Racine) Is.
«»«

t( 611

Deep drift, (Till) «83

<l 881

l< 760

{

5 c. Niag., Moraine'"

Niag.ls. Moraine*""

Till & gravel hills.

f 20. Till and gravel

t hills. »*'

20. Heavy drift. ">

f 20. « Till

\ & gravel. "
20. Moraine. »'

Heavy drift. »"

« t«i

(Galena & Trenton Is.

St. Peter's s. s.

Glac'l flood grav.'"

in Illinois.)

Kettle Moraine.

Heavy drift.

9il

871

17.

18.

19.

ao.

u.
SL

Waterloo. Drumlina; heavy drift; boulder train.

Biel^Md. Heavy drift; kattlc moraine west.

Berlin. Red clay drift; boulder train.

Wittnteotme, Lower magnesian limestone domes mat ; heavy drift '^-

TVoy Centre. Till and glaoial flood depoelta.

Amheret. Moraine east; glaoial flood plain west of this plaoe.
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Cbicago, BUlwanh.oe Sc St. Paul Railroad.

Ms. Racine and Southwestern Div.—Con, Alt

11

17

Mayhew's.
Fayette.

Elkhom.

20. Heavy drift.
861

991

Wisconsin Valley Division.

7

10

18

29

42

46^

54

60

70

76

89

08

102

107

Tomah.
Valley Junction.

Norway.
Beaver.

Remington.

Port Edwards.

Centralia.

Rudolph.
Junction City.

Knowlton.
Mosinee.

Wausau.
Trap City.

Pine River.

Merrill.

2 b. Potsdam s. s. 98 7

<i 934
ii 986
<i 96 3

<< 981

2 b. Potsdam s. s. on
Aro'n Gneiss. »»2

n 1015

1. Archaean, Drift."*6

f2l
11-

4<

II

It

II

11

II

11

1145
1181

12X1

Mineral Point Division.

Mineral Point.

10 Calamine.

20

28

Belmont.

Flatteville.

10

16

Mineral Point.

Calamine.

Darlington.

26 Gratiot.

33Warren.

{4
b. Gal. 1. 8.

4 a. Trent. 1, 8. 's*

3 c. St. Peter's B. 8.

f4

b. Gal. 1. a.

4 a. Trent. 1. s. "2
3 c. St. Peter's s. s.

4 b. Galena limestone.

/4 b. Galena 1. s.

\ 4 a. Trenton 1. a.

(As before.) »»»

4 a. Trent. 1. s.

4 b. Gal. 1. s.

4 a. Trent. 1. s.

(See Illinois.)
{

812

802

768

Prairie du Chien Division.—Con.

119 Mazomanie.

127!Sauk City.

129;PrarieduSac."8

Pots. s.8.,Val. drift. "8

{

8 a. L. Mag. 1. s.

2 b. Pots.

3 a. L. Mag. 1. s

2 b. Pots.

788

139 Lone Rock.
145 Richland City.

704

149

156

Twin BluflFs.

Richland Cent.

2 b. Pots, in val.

Adjacent bluffs cap'd
with 3 a. L. Mag. 1. a.

3 a. L. Mag. 1. s.

Chippewa Valley Division.

OJWabasha, Minn.
1 Reads June.

2 b. Potsdam s. s.

Alluvial bottoms.

Chicago, Blllwaukeo & St. Paul Ballrosd*

Ms. Chippewa Valley Division.—Cbn. Alt.

19 Durand.

25 Red Cedar.

26'Red Cedar Juno.

32

43

47

48

54

56

62

Meridean.

Porterville.

Shawtown.

Eau Claire.

«

Jiafayette Mills.

Badger Mills.

Chip'ewa Falls."

{
2 b.Pots. Bluffs cap'd
with 3 a. L. Mag. 1.8.

Valley d'fl, terraces.

2 b. Pots. & 8 a. L.
'. Mag.l.s.inadj.hills.

2 b. Pots. & 3 a. L.

Mag.l.s.inadj.hills.

^
2 b. Pots. & 3 a. L.
Mag.l.s.in adj.hills.

2 b. Pots. & 8 a. L.

\ Mag.Ls.in adj.hills.

20. Glac. val. d'ft. »««

f Terraces, 2 b. Pots.

\ 8. 8. "•
Terraces, 2 b. Pots. s.s.

1. Archaean granite.

2 b. Potsdam s. s.{

Menomonee Branch.

26

28

41

Red Cedar Juno.

Dunnville.

Menomonee.

fVal.
d'ft. terraces;

2 b. Pots. & 3 a. L.
Mag. in hills.

fVal.
d'ft, terraces;

2 b. Pots. & 3 a. L.
Mag, in hills,

2 b Pots., Glac. flood

plain, terraces. ' ' *{

Green Bay, AlTlnona & St. Paul Railroad.

10

17

Greer Jay.

Oneida.

Seymour.

23 Black Creek.
31

39

46
50
55
61

78

82

96

111

119

Shiocton.

New London.

Royalton.
Manawa.
Ogdensburg.
Scandinavia,

Amherst. »*

Plover.

Grand Rapids.

Dexterville.

Scranton.

1

5 c, Niag, 1. s.

4 c. Cin. shale. »»»

4 b. Galena 1. s.
II

4 a. Trenton 1, s.

3 c. St. Peter's s, s.

3 a. Lower Magn. 1. s.

20. Quaternary.

3 a. L. Magnesian
1. 8.

2 b. Potsdam s. s,,

Red clay drift.

20. Quaternary. 82a
II 824
II 870

Kettle Mor. W, of »»»

( Kettle Moraine. 10**

(2 b. Potsdam s. s.

Glacial flood plain.
'1. Archaean Gneiss

overlaid by ^'>'*

2 b. Potsdam s. s. and
altering into Kaolin.

2 b. PotB. 8. 3. 1001
•< 9sa

23. Chippewa Falls. Glacial flood deposit ; terraces.
24. Sauk Citv. Drift Margin. Border of the driftless area.
26. Prairie Du Sae. Kettle moraine and valley overwash.
26. Wabaiha. Blufili canped with Lower Magnesian limestone. Valley drift terrates.

II

m
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Ullwaiikee A Northern Railroad.—Con.

Ms. Milwaukee Division. Alt.

86

91

109

113

114

119

124

128

141

146

153

166

159

165

177

185

187

168

176

185

Hilbert.

Forest Junction.

Holland.

Greenleaf.

Ledgeville.

De Pere.

Oreen Bay.

Ft. Howard.

Cormier
Tremble.

Gardner.
Grand Trunk Jo.

Maple Valley.

Coleman."'
Pound.
Beaver.

Ellis Juno.
Porterfield.

Marinette.

Menominee.

Noquebay.
Wausaukee.
Pike.

20. Quaternary.
880

5 0. Niagara.
4b.Gal.,R.C.d'ft.»»»

5 c. Niagara 1. s.

4 Cin. shale. '•*

4 b. Gal. 1. s.

4 b. Gal., 1. 8., La-
custrine clay. "

4 b. Gal., drift.

20 Drift.

3. L. Magn., Drift.

2 b. Pots. 8. s., Drift.

2 b. Pots., sand plains.

1. Archaean, Drift.

4 b. Gal., drift. Striae.

1. Archaean, Drift.

Appleton Branch.

6

11

15

16

21

Hilbert.

Sherwood.

Lake Park.
Menasha.
Neenah.
Appleton.

68a

838

835
20. Quaternary.

5 c. Niagara 1. s.

Lacustrine drift.

4b.Gal.L8 4a.Tren.l.s.
« 748
« 716

Wlsoonslii Central Une.

82

89

48

57

66

74

84

88

98

97

Milwaukee. •

Schleisingerville

AUentown.
Theresa.

Hamilton.

Fond du Lac.

Van Dyne.
South Oshkosh.

Oshkosh.

State Hospital.

Snells.

Neenah.

86.Hilbert.

92 Sherwood.

98 Menasha.

10. Cem't
884

Hamilton
Rock.

6 c. Niagara 1. s.

20. Kettle Moraine
Glac. flood deposit.

6 0. Niagara Is., Drift.

7484 b. Gal. 1. B.

Lacustrine drift.

j Galena & Trenton Is.

\ Lacustrine d'ft. '"^

Lacustrine drift. '*»
«

j Galena & Trenton Is.

\ Striae, Drift.

20. Quaternary.
6 c. Niag. 1.8.

4 Gal. I. 8.

4 a. Trent. 1. a.{

885

888

Ms. tVUeonaln Central lAne.—Con. Alt.

107
110
124 ^eyauwega.
181 Waupaca.
188 Sheridan, "i?
144 Amherst.

Medina.
Dale.

160

171

175

183

192
195
200
207
211
213
219
226
236
247
254

267

268

278
285

288 Colfax.

Stevens' Point.

Junction City.

Milladore.

Aubumdale.

Marshfield.

Mannville.
Spencer.
Unity.
Colby.

Abbotsford.
Curtiss.

Withee.
Thorpe.
Boyd.
Cadott.

Chip'wa Falls. »»

St. Croix Juno.

Morris.

Wiswell.

{

298

307
310
313
324
333
338
346
349
363
367
372

Lochiel.

Barker,"
Downing.
Emerald.
Cylon.

New Richmond.
Clarendon.

St. Croix.

Areola.

Castle.

LakePhalenJc.
St. Paul.

8 a. L. Mag. Is. "i*
«

2 b. Pots. Bs. »«»

I.Archaean. »»»

Kettle Moraine.
<< 108

»

(Pots. ss. and Arch.
Gneiss. Gl. flood

plain. 10 90

I.Archaean. *i*»
«

1. Arch, overl'd by
heavy d'ft. »"'

« 1289
4( 12 3

N 13 7

U 13 3 8

« 1318

Drift.
«

2 b. Potsdam, Drift.

1. Arch. Granite.

2 b. Potsdam ss.

1. Arch. Granite.

2 b. Potsdam.
2 b. Potsdam ss.

(I

r Pots, ss., Glacial

\ flood dep. Terraces,

f 20. Glacial fl'd dep.

\ Terraces.

2 b. Potsdam, Drift.
11

«

3 a. L. Mag., Drift.
«

20. Drift. L. Magn.
" PotB.&L.Mag.

20. Drift.

(See Minnesota.)

Northern Division.

4
14
25
29
47
55
62
68
79

Abbotsford.

Dorchester.

Medford.
Chelsea.

Westboro.
Worcester.

Phillips.

Wauboo.
Fifield.

Butternut.

Chippewa.

f 1. Archaean, overl'd

by heavy d'ft.

li

<(

««

«i

M
««

II

II

((

1468
1418

1489
160S
1454

1458

27. Tiie formations given for ttiis station and tiie t'oiluwiotf four, occur in ttie vicinity.
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LIST OF GEOLOQIC FORMATIONS FOUND IN IOWA.

20 b. Loess, (concealing stratified rocics.

20a.QlacialDrift" « •<

18 Inoceramust
18 Woodbury,
18 Nishnabotna.
18 Fort Dodge.*
14 c. Upper Goal.

14b. Middle Coal.
14 a. Lower CoaL
13 d. St. Louis.

13c. Keol(ul(.

13 b. Burlington.
13 a. Kindernook.
10. Hamilton.
5 c. Niagara.
4 c. Maquoketa.
4 b.Qalena Limestone.
4 a. Trenton.
3 b. St. Peter.
3 a. Lower Magnesian.
2 b. Potsdam.
2 a. Sioux.

Brief Sketch of the Geology of lowat
The general geologio structure of Iowa is simple: Ttie prevailing dip of the strata is low, rarelv

reaching 6°, and Boutn-westerly in direction. In consequence the outcrops of the greater rock
Beries, from the oldest to the newest, form successive zones trending N . W.—S. E., each overlapped on
the 8outh-we8t by the attenuated margin of the next higher series. In detail this structure is modi-
fied and complicated by slight diversity in strilte and dip and variations in thickness of the several
formations, and the regularity of the zones of outcrop is destroyed through erosion by which the
north-easterly (and basal) margins of the successive formations are channelled, deeply crenulated,
and sometimes cut otf in insulated outliers; and some of the major as well as many of the minor
features of the stratified rocks are obscured by a mantle of superficial deposits.

The Potsdam is exposed by erosion only in the valley-bottoms or the extreme northeastern
comer of the State, where it forms the gently-sloping bases of bluffs 300 to 600 feet high. The steeper
medial portion of these bluffs is Lower Magnesian limestone, which, by reason of its firm texture,
haa well resisted the degradation of the rivers and forms nearly continuous mural or castel ated
precipices. Both formations disappear on the Oneota (or Upper Iowa) river about the west liti of
Allamakee county, and on the Mississippi, a few miles south of McGregor. The gentle slopes toward
the summits of the bluffs in this region represent the friable St. Peter sandstone, sometimes white
as snow, again brown, red or yellow, and elsewhere curiou ily variegated, as at McGregor, where it

forma the " pictured rocks " of Iowa. The generally abrupt escarpment of the Trenton limestone
overlooks the easy slopes of the sandstone, and forms a secondary line of bluffs along the Mississippi,
Oneota and Yellow rivers in the north, which merges into the immediate river bluffs toward the mouth
of Turkey river. The Trenton is the first of the formations to occupy a considerable area. It extends
along the Iowa-Minnesota line from a few miles wesi/ of the Mississippi to several miles west of De-
corah; but by reason of rapid attenuation southward and its confinement to the precipitous Mississippi
bluffs below the mouth or the Turkey, the terrane contracts greatly toward Dubuque, where it passes
beneath (he surface. Almost everywhere the Tronton is richly fossililerous. The precipitous bluffs
at Dubuque represent the Galena limestone, which there has a thickness of 200 or 250 feet, but which
rapidly dwindles northwestward. It is the plumbiftrous formation of Illinois, Wisconsin, and Iowa,
and takes its name from the prevalent form of the ore. "iuia iio caverns are brought forth the
superb stalactites and crystalline masses of various minerals adorning the lawns and verandas of
Dubuque. A narrow belt of soft-contoured hills cleft by spring-born stioamlets, or a single gentle
slope, rises from the precipices of the Galena and is overlooked by the bold Niagara escarpment.
It represents the easily weathered shales and clays of the fossiliferous Maquoketa—a formation
typally exposed along the Little Maquoketa river in Dubuque county. The tjrpe section is at
Lattner's, on the D. & N. W. R. R., and 4 miles north of Peosta, on the I. C. R. R. The most
prominent topographic feature in the State Is the deeply crenulated escarpment of the western
equivalent of the New York Niagara, stretching from the Minnesota line north of Cresco by West
Union, Elkport, "Sherrlll's Mound" (Dubuque county), Lattner's, and Peosta to the Mississippi at
Bellevue, and forming the river-bluffs thence to Lyons. To the north the formation (generally a poorly
fossiliferous dolomite abounding in cherty nodules) is thin, and its outcrop but a few miles in width ;

but toward the south it thickens to 350 feet or more, and its terrane widens greatly. It forms the
"rapids" at Le Claire, but psuses beneath the Mississippi between that town and Davenport. It is
economically important by reason of its building-stone. Each of these formations (Niagara to Pots-
dam) is clearly differentiated, and conjointly they constitute a topographically distinct section of the
State—a section in which the relief is the product of sculpture by rain and rivers during a vast period.
Elsewhere the monotonous topography of the State is glaoio in origin, with some post-glacial modifi-
cation bv hydric agencies : Here it is exclusively hydrlc.

To the southwestward the firm dolomites of the Niagara pass beneath the argillaceous limestones
and shales of Devonian age which are usually referred conjunctively to the epoch of the New York

1. Bv W. J. McGee, U. 8. Geologist.
2. The Fort Dodge is referred to the Cretaceous with doubt.
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m«. Chicago, Mllwaqhe* A St. Pnul B. R. Alt. Ohloago, BSllwavkee ft St. Paul B. 11.— cv;n(,

194 Rock Island, III.

T88 Savannah, 111.

Hl'Sabula, la.*

147iElk River.

157lMile8.»»

167[Brown8.
174!Delmar Junction.

10 Hamilton. »«« Ms. Waukon Branch.« Alt.

181

185
198
203

Elwood.
Lost Nation.

Oxford Junction,

Olin.

216 Martelle.

228

228
238
258
296
810m
228
282
288
248
256
260
267
277
282
296
810

864

838
848
866
882
896
411
421
436
446
468
468
478
487
490

Marion.

Marion.
Cedar Rapids.
Amana.*°
Sigourney.'*
Hedrick.
Ottumwa.*' «80

Maquoketa, 6 c. Niag,

5 0. Niagara.

'< Tao

Abciut Junction of
Niag. and Hamilton.

10 Hamilton,
{

Waukon Juno.

9

23

Waterville.

Waukon.

I 3 b. St. Peter in hUlg,

\ 3 a. L. Magn.

(4
a. Trenton in hills,

3 a. L. Mogn., 3 1). .St.

Peter in volley.

4 a. Trenton.

Cascade Branch.

119

13 d. St. Louis.

13c.Keok.cScl3d.St.L

Marion.
Louisa.

Covington.
Atkins,

Van Home.
Keystone.

Elberon.

Gladstone.

Tama City.

Pickering.

Melbourne.

10 Hamilton.

Des Moines.*'

Cambridge.
Madrid.
Perry.

Bagley.
Coon Rapids.
Templeton.
Aspinwall.
Defiance.

Panama.
Persia.

Neola.

Weston.
Council Bluffs, la
Omaha, Neb.

20 a. Glacial DrifL

13 a. Kinderhook. •»»

20 a. Glacial Drift.
II

8 7

14 Lower Coal, etc.
II

977

20 a. Glocial Drift.

20 b. Loess.

980

11

Bellevue.

La Motte.

16Zwingle.«»

22 Wosh'n Mills.

25Bernord.»»
80 Fillmore. »»

86Ca8cade.

36

(5
c. Niag. in bliiffg,

Maquoketa in valley

bottom, 20 b. Loess.

20 b. Loess, 6 c. Ning.

f20 b. Loess, 2() n.

\ Drift, 6 0. Niagara.
20 b. Loess, «

6 c. Niagara, "
« II

5o. Niagara, 20 a. 20 b

Illlnola Central Ballroad.

Iowa DiTision.

Dubuque."
lOJulien.
15Peo8ta.

23 Farley.

29: Dyersville.

37|Earlville.

41 Delaware.
47 Manchester.
64|Masonville.

6l!Winthrop.

69 Independence.
78,Jesup.

86 Raymond.
98j Waterloo.
98iJn.C.F.&M.R.R,
99;Cedar Falls.

109 New Hartford.

118 Parkersburg.
123 Aplington.

132 Ackley.
143;Iowa Falls.

149|Alden.

1581 Williams.

172! Webster City.

192 Fort Dodge."

4 a. Trenton.

Maquoketa.
6 0. Niagara

II

10 Hamilton.

61i

14}

747

1111

940

1084

950

1093

921

990

SSI

959

l< 953

20 a. Glacial Drift,

13 a. Kinderhook.il"
II

II lies

Gl. Drift.

" 13d.St.L.»o'«

13 d. St. Louis, ic"

<i

II

II

the Lower Till when they are absent) are commonly overlain by Loess, which is generally uncon-

formable to all older deposits, but in southern Iowa often merges by imperceptible gradations

into the Upper TilL The Loess in the south and west ia often attenuated or absent on divides and

frequently eroded from valleys, and thus forms onlv the brows of the hills. The common phase of

the Loess attains its best development alon^ the Missouri River. In north-eastern Iowa, extending
below the Niagara escarpment and overlapping the Drift margin for some miles, is another phase of

the Loess, peculiar in its attitude;—it sometimes descends into valleys, but generally seeks eminences,
and caps the highest Hdges and divides in the region. The rivers occaslonallv exhibit anomalous
behavior in the same region, in that they have manifestly avoided and deserted lowlands and hsTa

sought and corraded their channels in plateaus and in the axes of ridges. (See note 67.) Within the

portion of the Wisconsin " Driftless Region " extending into Iowa, which is bounded by the Niagara

escarpment, Glacial Drift Is absent, and the prevailing superficial covering ia a residuary clay formed

through secular deoomposition of the subjacent strata, together with a sheet of Loess and Drift

debris. Alluvium occurs along all the streams of the State, and its amount varies with fheir volume,
- '

L North MeQregor. St. Peter is hills.
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Ohleago and North-Western R. R.— Cont.

Ms. St. Paul and Minneapolis Lines. Alt.

8
11

14
18
2i
'Ab

3i

87
44
6U
68
69
66
73
81
88
94
100
108
117
121
181
187

Des Moines.**
Saylor.

Trent.

Ankeny.
Pelton.

Polk City.

Ulm.
Sheldahl.

Kelley.

Ames.
Gilbert.

Story.

Randall.

Jewell.

Kamrar.
Webster City.

Woolstock.

Eagle Grove.

Thrall.

Renwick.
Whitman.
Iryington.

Algona.
Burt.

Bancroft.

14 a. Lower Ccal. »»*
« 884
(I

« 1034
«

II

II lOAO
II

13 d. St. Louis. »»
« 20a.Dft.ii»*
II II 1189
II i< 120T|

20 a. Drift. »<>"

" 14 c. Low. Coal.
" 13d.St.L.io««

20 a. Drift. "09
« 1188
ii lias

II

II

Ii

II

II

rise
1176
1228

1178

1188

Maple River R. R. Branch.**

7

17
27
88
46
64
60

Maple River Jo.

Breda.
Wall Lake. «»

Odebolt. "••
Ida Grove.
Battle Creek.

Danbury.
Mapleton.

20 a. Glaoial Dft. io«»
« 1188
i( loss

'< and 20 b. Loess.

Dft. in valley " 10 »»

1028

884

889

Sac City Branch**

Wall Lake.**
18 Sac City.

21 Early.

29Schaller. i«3»

86|GaIra.

44 Holstein.

52
67
70

Cushing.
Correctionville.

Kingsley.

20 a. Glacial Dft. 10 8 9

<( 1104
« 1144
'* and 20 b. Loess.
II i< 1098
i< <i 1354

<i 1313
« 844
i< 1047

Tipton Branch.

190

194
198

Stanwood.

Walden.
Tipton.

{

5 c. Niag. over- *«*

lain by Dft.
II

II "& Loess.

Chicago and North-Westem R. "R.—Cont.

Ma. Eagle Grove and Hawarden Line. Alt

868
377
386
391

898
404
413
421

428
487
443
460
465
459
479
488
499
614

Etogle Grove.
Thor.

Dakota City.**

Rutland.
Bradgate.
Rolfe Junction.

Havelock.
Lawrence.
Marathon.
Sioux Rapids.
Lime Grove.
Peterson.

Waterman Sdg
Sutherland. i**9

Granville.

Alton.

Maurice.
Hawarden.

( Continuec

20 a. Drift. ui»
« IJTl

ISa.Kind'k. Drift."«i
«• ? " lur

20 a. Drift. »iu
II

20 a. Glacial Dft. nti
13BI

ttu
1283

1276

I2S7

II

(I

II

II

II

" and 20 b. Loess.
" " 1419

<< 1S2<

<< 1321

1201

in Dakota.)

Iowa and South-Western Railway.

17

26
36

17

29
86

Carroll.

Manning.
Gray.
Audubon.

Manning.
Irwin.

Kirkman.

"'Drift. 14c.Low.CoiL
« " 1141

" << UJJ
« « 1131

l< It iu»

Loess, Drift. " i<"»

« « 10S4

Iowa, Dakota and Minnesota Division.

270
278

281
298
306

810
314
829
836
389

364
864
875
880
397

Tama.
Toledo.

SS8

878

Garwin. »"
Conrad. "*»
Whitten. »«•»

Eldora June."
Gififord.

Lawn Hill.

Radcliffe.

Ellsworth.

Jewell Junction.

Stanhope.

Stratford.

Dayton.
Gowrie.
Franklinville.

Lake City.

Loess in plateau to

N.W., 18a.KindeN
hook, Drift.

Loess in plateau to

the West, Drift, 14 0.

Low. Coal in vicin-

ity, 18 a. Kinderh'k.

20 Alluvium.
II 941

20 a. Drift, 14 c. La
II II T20t

20 a. Drift. i"*

II 1071

" 14c.L.Cl.i'«i
<i

II

II

II

II

i(

II HOD

II list

II

II 1361

8. Davenport, Hamilton in vallevs and hillsides, and feruginous sandstone of the Lower Coal

on eminences, overlain by Qlacial Drift, Forest Bed and Loess. The brown sandstone occurs also

at Muscatine, Iowa City, Eldora, and ei^ewhere. It is referred to Lower Coal with doubt. It ocoun

in isolated outliers end was probably deposited in independent basins, as indicated by Hall in 1868.

0. Lanting. St. Peter In hills.

10. Harper't Ferry. St. Peter in hills.

11. YeUowJtiver. St. Peter in hills.

12. Clapton. St. Peter, with Trenton on hills.

18. WauptUm. Trenton and Oalena, with Maquoketa and Niagara In bills.
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OhloagOt Book laland and Pac. B. B.—dont
Ms. Monroe Bm ich. Alt.

10
17

Newton.
Reaanor.*^
Monroe.

14 a. Low Coal.

«

Guthrie Braach.

6
16

Menlo.
Glendon.
Guthrie Centre.

D'ftoverl4c.Up.Cl.?
" Nish'botna,

South-Western Division.

188
192
197
203

211

Davenport.'
Buffalo.

Montpelier,

Fairport.

Muscatine. *i

As before.

tFossilifer's 10 Ham-
ilton in valley, 14 c.

Lower Coal in hills.

/ Loess, D'ft, 10 Ham-
( ilton, 14 0. L. Coal,

Chicago, Burlington and Quinoy B, B.
Iowa Division.

Oi Burlington. »*

QJMiddletown. '25

13'Danville. ^i'

19 New London.
28: Mt. Pleasant. »»»

85, Rome.
4261endale.
60B'airfield.»i

£6 Whitfield.

62Batavia.
69 Agency.
75 0ttumwa.»«
83 Chillicothe.

88 Dudley.
91 Frederic.

lOOiAlbia.

108 Tyrone.

114| Melrose.

122iRusBell.

78S

180
189
146
156
166
180
190
195
211
215
225
283

Chariton.

Lucas.
Woodbum.
Osceola.

Murray.
Afton.

Creston.

Cromwell.
Coming.
Brooks*.

Villisoa.

Starton.

Chicago, Burlington and Qulnoy R, R.
Ms. Iowa Division

—

Qmtinued.
x\t.

1018

13 b. Burlington, sac

20a. Gl.Dft., 20b. Loess

13c.Keok.&13d.St.L.
13 b. Burl.& 18 c. Keok.
14 b. Lower Coal. "^^

18 d. St. Louis. '"^
« 677

14 a. Lower Coal. '*°
(( 8 01

13 C.Keokuk. ««0|
« 045

" & 18 d. St. L.

20Gl.Dft.&14a.L.Cl.
It fi 048
« « 819
« « 8 58

« « 1 1 7

« <l 1030

14 c. U. or 14 b. Mid. C.

14 c. Up. & Mid. Coal.
« lias
« 118 8

241 Red Oak.

265 Hastings.

261 Malvern.

271 Glenwood.

275 Pacific June. 5 a

279iE. Plattsmouth.

f 14o.U.orl4b.M.C
\ Nish. & 20 b. Loesa.

20 b..Loess.

f 14b. ore. U. or Mid

\ Coal & 20 b. Loo?..

J14o. Up. orMiil. ^"»

I Coal & 20 b. Loess.

14 c. U. or Mid. CI. sso

River mud. 924
j

Des Moines, Chariton and St. Joseph Branch.

Indianola.

5 Ackworth.
11 Milo.

19 Lacona.
26 Oakley.
SO Indianola Junct.

30 Chariton. io»o

44 Derby.
50 Humeston.
56 1Garden Grove.
69 'Leon. 5*

14a.L.&14b.Md7d
« (<

« (t

« K
>< ((

« «

14 a. Lower Coal Jlres

[Mrs.

14b.U.orl4c.Mid.Cl.

(i 102S

«

«
It

«

«

«

laao
1137

1004

190: Creston.

207 Lenox.
225' Bedford.
234 'Hopkins.

241 Red Oak. io»»

254 Essex.

259 Shenandoah.
266 Farragut.

271Riverton.
280 Hamburg.
291:Nebraska City.

«

« «

f 14 c.U. or 14 b. Mid.

\ Coal. Nishnabotna.

20 b. Loess. >

«

«
97)

961

9]1

911

River mud.

Albia and Des Moines Branch.

OAlbia.
OJLovilla. .

14{Bussey.
191Tracey.»»

25|Durham.
28|Flaglers.

33Knoxville.

37'Donnelly.

43 Pleasantville.

49 Swan.
68; Des Moines."

Drift over 14 a. L CL

« II

loi.St.L
«

Loess & Dft. ove "

Drift over 14 a. LCI.

f Loess, Drift, 14 a. L I

"iCoal, 13d.St.Loui!.|

Drift over 14 a. L. G.

14 a. Lower Coal. "'

17. Lyont. The Maquoketa passes beneath the Niagara a mile north of Lyons, where the cod- I

tact is well exhibited in an artlflclal cutting.
18. BUmort. Treaton in valley. Galena |iD first bluff, Maquoketa in terrace, and Nisgtn ii

|

second bluff.

19. MUea. Maquoketa in slopes, Niagara in hills.

ao. Amana. Hamilton, locally overlain by Lower Coal ferruginoua sandstones.
81. Sigoumey. St. Louis, with Lower Coal in hills.

S2. Ottumwa Keokuk, with St Louis and Lower Coal on hills to north and south.
23. Det JHoinu, The Loess of Des Moines reposes on Drift In normal relation, but is in 1°'|

overlain by a newer sheet of Drift. Such supDrposition U unknown elMwharo. Vidt Am. Jawr. Si

2d. XXIV., 1882. aoa-ss.
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269 Keokuk. «••

274 Alexandria, Mo.
281 Wayland, "
287 Clark City, «
298 Luray, "

806 Arbela, «

814 Memphis, «
826 Downing, «
886 Lancaster, «
888 Glenwood Juno.
862 Sedan.
869 Centreville.

887Corydon. "92
400 Humeston.
414 Weldon.
428 Grand River.

468 Goshen.
484 New Market.
492Clarinda. i(»»

600 Yorktown.
618 Shenandoah.
686 Malvern.
668 Council Bluffs.

Omaha, Neb.

{18 c. Keok. overlain

by 20 b. Loess.

14 a. Lower Coal. •>'
« 1018

14o.Up.orl4b.Mid.Cl.

«

«

«
«
«
A

«
«

<(

((

i(

«

20 b. Loess.

"•3 m »T9

Pes Moinea Division (Narrow Guage).

16
22
81
48
68
66
79
87
98

116

Des Moines.'*
Waukee.
Adel.

Redfield.

Panora.
Hemdon.
Jefferson.

Churdan.
Eads.
Rockwell City.

Fonda.

968

(As before.) •»''

14 a. Lower Coal. 1049
« 901

« and 18 Nish.
« « 10 74

20 a. Glacial Drift.
«
«
«

«

Ohio., St. Paul, Bllnneap. and Omaha B*y.
St. Paul, Omaha and Kansas City.

8
26
80
42
60
68
67
74
92

Sioux City, ii"
James.
LeMars.
Seney. i"»
East Orange.
Hospers.

Sheldon.

St. Oilman.
Sibley.

Worthington.

20b. Loess & 18 Woodb.
20 b. Loess.

« 1281

««&20a.Gl.Dft.
20 a. Gl. Drift. i»o»

(< 13 8 8

« 140SI

« 1442'

« 15 09

( See Minnesota.,

Sioux Oltj and Paetfle Bailroad.

9
22
88
68
60
66
71

77

Sioux City. "»»
Sergeant's Bluffs.

Sloan.

Onawa.
River Sioux.

Mondamin.
Modale.
California June.
Missouri Valley

20b.Loe88& 18 Woodb
" « 1001

« M lost

AlluTium & Loess. > <>•«

«

«
«
«

Kansas City, St. Joseph and Coanoll Bloflb,

1

6

14
17

20
26
30
34
40
61

Council Bluffs. 20 b. Loess.

Traders' Point. 20. Alluvium.
Pacific. «

Pacific Junot.B a

Haney's."
Bartlett.

McPaul.
Peroival.

E.Nebraska City
Hamburg.

(Continued in Missouri.)

«
«

«

ail

»H
•<1

9«0

III

>4i

• «0

• It

til

911

Des Moines and Fort Dod^e Bailroad.

ODes Moines.''
8 Ashewa.

16 Waukee.
21 Dallas Centre.

27 Minburn.
34 Perry.
42 Rippey.
60 Grand Junction.

69 Paton.
67 Gowrie.
73 Callender.

82 Tara.

88 Fort Dodge."

82
89
100
108
114
119
130
137

Tara.

Clare.

Gilmore.

Rolfe.

Plover.

Mallard.

Ayrshire.

Ruthven.

14 a. Low. CI. Mres.'or

IS
O

>os

1041

lOli

1011

»7t

lOll

lOSi

nil

1191

" 11J9

/ 18d. St.Louis,»»"

\ 18 d. Fort Dodge,

20 a. Drift, 14 a. LCI?
20 a. Drift.

II

" 18a.Eind'h'k?
II II

II

II

II

37. Homestead. Hamilton with Lower Coal sandstones in hills.

38. Marengo. Hamilton with Lower Coal sandstones in hills.

39. Brooklyn. Glacial Drift with St. Louis? in artificial exposures.
40. OrinneU, About the undetermlnod eastern margin of the Lower Goal.

41. Muscatine. Hamilton with Lower Coal sandstones on hills, overlain by Glacial Drift ui

Loess. From Davenport to Muscatine the Mississippi has corraded its channel through one of tb«

Carboniferous outliers (ferruginous sandstone, with pockets of coal) characteristic of eastern Ion

<cf. Hall, Geol. la., 1868. Pt. 1, 44, 120 et seq.) and into Hamilton strata which decline from perhtp

loo feet above the river at Davenport to its level Just below Muscatine. The stratified rocks in

overlain by Drift, generally capped by Loess, which is typical in Muscatine.
42. Brighton. St. Louis, with Lower Coal to southward in hills.

43. Winttirtvt. Lower Cioal in river, Upper and Middle Coal generally.
4A, Data. St. Louis, with Lower Cloal fn hills.
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Ms.

176

268

269

278

278

291

299

811

822

827

836

843

349

354

363

Central Iow» Hallway^ •» Alt.

St. Louia.

Keokuk.
Ottumwa."'
Eddyviile.**

Givin.

Oskaloosa.

New Sharon.
Searaboro.

Grinnell.*'

Qilman.
Dillon.

Marahalltown. ^"

Albion.

Lisoomb.

Union. i"^'

Eldora.

St'mboatRook.'T

874

879

384

389

895

404

412

424

Abbott.

Ackley.
Franklin.

Geneva.
Hampton.
Chapin.

Rockwell.

Mason City.

(See Miaaouri.)

18 0. Keokuk. so^

« 680

" ISd.St L. «?»
« «

14 a. Lower Coal, '^o

18 d. St. Louia. »io

20 a. Glacial Dft. lo^^

18 0. Keokuk. io3»
« 8 98

ISo.Keo.&ISd.St.L?
20 a. Glacial Drift. 98 8

l< 10 78

14a. L;Cl.,ferugin's as.

« « iiss

{<( <( 1061

13c. Keo., 13a. Kind.
20 a. Glacial Drift.ii»«

«« 117T

13 a. Kinderhook."»«
20 a. Glacial Dft. i^si

« 1140
« 1246

10 Hamilton. "»»
10 b. " ii»o

93W.KeithBburg.«7
lOOEIrick.

108 Morning Sun.

119 Winfield.

molds.
182 Wayland.
185Coppaok.

142 Brighton. 4 2

147 Clay.

151 Richland.

169 Hedrick.

i
176 Fremont.

: 182 Wright.

Il89 08kaloo8a.

19 Hickory.

23|Maxon.

24|Albia.

20 Alluvium.
at

GLDft. "H'd-pan."5 I

« «

(I

13d. St. L., 14a. in EilTs

20 Gl. Drift.

" over 14 a. L. Gl
« «
<i « f
i( « f

14 a. Lower Coal. * * o

" ? > ,2

{Loesa, Drift ov. 13 c.

Keok. & 13 d. St. L
Loess, D'ftov. 14a. L.C

Belmond Branch.**

14

22

Belmond.

Lattimer.

Hampton. t

Drift over undeter-

mined Sub-Carbon-
iferous strata.

Centna Iowa Hallway—CbnNniMd.
Ms. Story City Branch. Alt.

Marshalltown.

4iMinerya Junot.
11 Minerva.
13 Bromley.
17 St. Anthony.
22Zearing.s»
83 Roland.
89 Story City.

118o. Keok., 13 d. St.

Louis, partly over-

lain by D'ft & Loess.

Drift and Alluvium.
Drift over 14 a. L. Gl. ?

K

(I ((

« tt

" 13 d. St. Louis.

State Center Branch.

6
24
83

Grinnell.*o

Newburg.
State Center Jet.

State Center.

20 a. Glacial Drift.

20a. D'ftov. 14a. L.C?

Newton Branch.

OINewaharon.
14 Lynnville.

30 Newton.

(14
a. Low. Coal, •»»

generally concealed
by Drift. 'S*

Montezuma Branch.

0:GrinneU.*o

10

17

Ewart.

Montezuma.

20 a. Drift. 1011

{

" Loess ov. East-
em margin 14a. L.C.

Burlington, Gedar Rapids and Northern
Railroad.

9
12
15
20
23
29
85
41
44
47
55
61
67
70
73
77
82
89

Buri'gton.'o »»8

Latty.

Sperry. ^

Kossuth.
Linton.

Morning Sun.
Wapello.
Long Creek.

Columbus J uno.

Port Allen.

Cone.

Nichols.

West Liberty.

Centredale.

West Branch.
Oasis.

Morse.
Solon.

Sly.

13 b. Burl. & 13 c. Keo.
20 a. Glacial Drift.

« 747
« 769

M 761
« 8 8S

13 a. Kinderhook. "f*

20 a. Glacial Drift.
«

10 Hamilton.
«

«

585

608

638

666

716

708

700

758

784

781

45. Rose nm. St. Louia, with Lower Coal in hillf>.

46. Extra. About the northern margin of Upper Coal.
4T. Pella. St, Louis in valleys and south of town.
48. Eddyviile. Keokuk, with St. Louis and Lower Coal in adjacent hills.

49. Reasnor. It is probable that the Chicaqua ( Skunk ) River, crossed between Reiner and
(onroe, cuts down to the Sub-Carboniferous.

60. Burlington. Burlington, with Keokuk in hills overlain by Glacial Drift and Loess.
SI. Fairfield. St. Louis, with Lower Coal in hills to northward.
62. Pacific Junction. Upper or Middle Coal capped by Loess in hills to eastward.
63. Des Moines, Chariton and St. Joieph Branch of C. B. <t Q. probably passes a short distance

jUtot and parallel with the eastern limit of the Upper Coal, sometimes on the Middle and some-
"nes on the Lower, ^sometimes, possibly, over salients or outliers of Upper Coal. The stratified
"s are generally deeply covered by Drift, sometimes overlain by Loesi.

64. Leon. Streams have rarely out down to Middle Coal.

m
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Borllngton, Cedar Rapids and Northern
Ms. Railrdad—CbtiMnued. Alt

97
101
107
111
120
128
184
160
166
160
164
171
178
189
196
202
210
216
219
260
261

Cedar Rapids.
Linn.

Palo.

Shellsburg.

Vinton.
Mount Auburn.
La Porte.

Waterloo.

Oedar Falls.

Norris.

Finchford.

Shell Rock.
Clarksville.

Greene.
Marble Rook.
Rookford.

Nora Junction.

Rock Falls.

Plymouth.
Lyle.

Austin.

10 b. Hamilton. '**
«
I'.

<<

«

«
«
(I

«

«

«
«

«

(I

741

764

300

853

t02
862

844

911

914

943

992

1011

1052
1094

1114
1105
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Minnesota.*

LIST OF THE QEOLOQICAL FORMATIONS FOUND IN MINNESOTA."

PORMATIONB



MINNESOTA. 24:

MINNESOTA

JB-DIVIBIONB.

i80ta (the 8t, Croix

nt of 2 a. by Prof.

I Lower Magneaias
N. H. W.

isota, is southveat

is to the Bouth and

outhwest corner of

er of the State, \im

n. W. U.

Ing:
tnlhe western two-

s. W. U.

I knolly drift reach

Lake. A great loop

wa, to Pilot Mound,

U, thence passing

ea Prairies tnrougn

W.U.
nd Lake Winnipeg

on this area from

le Northern Pacific

W.U.
innesota River lie,

1 outflow from Lake

of Gen'l George K.

ke in the Red River

W.U.

,
Creta. (proba-'

1831

, the 8tat« Geologiit

Assistant Geologist

mestone ; 2, Jordu

Bk are the 8t. Pet*

01il«aco* Milwaukee A St. Paul R. B.

Ms. Southern Minnesota Division.—Cm. Alt.

240

268

282

296

St. P& S.C.Juno.

Fulde.

lona.

Edgerton.

Pipestone. IS

Heavy Drift.'

1708

Quartzite & Gatlinite.

Dakota Line. »»**

Cbloagu & North-WMtem Railroad.

297 Winona.

808 Minnesota City.

808 Stockton.

816 Lcwiston.

81d Utioa.

826 St. CharlcTs.

829 Dover.

884 Eyota.<

847 Rochester.

866 Byron.

862 Kasson.

868 Dodge Centre.

876 Claremont.

882 Havara.

887 Owatonna.

896 Meriden.

402 Waseca.

413 Janosville.

428 Mankato Juno.

.OQ St.Paul& Sioux \
City Junction. J

428 Mankato*
487 St. Peter.

446 Oshawa.

467 New Ulm.

479

490

498

606

616

Sleepy Eye.
Springfield.

Sanborn.

Lamberton.
Walnut Grove.

626Tracy.»i i*"'

639

645

653

661

1667

Balaton.

Redwood.
Tyler.

Lake Benton.
Verdi.

{
8 c. St. Croix & 8 a.

L. Mag. in bluffs.

/So. St. Cro!x, 8a.
1 L. Mag. '»•

«< laii
« 1170

14
8,. Tren. in bluffs.

8 b. St. Peter. "

8 a. Low. Mag."«»
8 b. and 4 a. i>>*

4 a. Trenton. "8 7

(SameasStChas.)**!
ib. Galena 1. s. "50

<• 1 a s 2

18. Cret. probably"••
it isto
« 1346

4 a. Trenton. Heavy
drift. "<*

18. Cretaceous. »»<»

18. Gretac. Heavy
drift. "»»

<l 1003
« toe

8 a. Low. Magnesian.

18. Cretaoe's clays.' »»

i< 813
« 98 3

2 a. Potsdam (con-

glomerate and red
quartzite.)

Granite. » • *

ir Archaean. i<>>*

18. Cretaceous. i«»

Prob. it 1089
1144
iai«>

{
20. H'vy drift of the

Coteau des Prairies
l< 18 2 8

M 103 8

« 17 8

(( 1789
« 17 71

Ohlc8iC*> i^d .VfortlwWmtem BaHroad.

Ms. Qmtinuad. Alt.

674

662

666
676
698

Elkton.

MarshaU.

Minnesota.
Canby.
Gary." (Dakota

20. H'vy drift of the

Coteau des Prairies

f20. H'vy drift, prob-
ably undorlain by
gneiss and schists,

1174
ii 1179
i< 1348

Line.) " **«*

Minnesota Valley Railway Division.

479

481

493
499

606

Sleepy Eye.

Redwood Jo.

Morgan.
Paxton.

Redwood Falls.

Arcliaean. »o»»

Heavy drift of the Co-
teau des Prairies^ *

Heavy drift. i<>*»

<i 1083

1. Archaean and 18.

Cret. ioa«{
Chatfleld R. R. Branch.

884

886

846

384
886
387
840

846

850

Eyota.*

Chatfleld Juno.

Chatfleld.

Heavy d'ft 4 a. Tren.
1387

Drift over Tren. »»»»

(4 a. Trenton.. 8 b.

\ St. Peter. »"
Plainview R. R. Branch.

Eyota.«

Plainview
Doty.

Viola Centre.

Elgin.

Plainview.

Juno.
As before. ia»»

20. Drift. "»»
« 1810
« 11S9

(4 a. Tren. 8 a. Shak-
\ opee. »»«•

Drift. "•»

Rochester A Northern Min'^osota R'y Branch.

347
348
366
360
364
868

878

Rochester.

Zumbrota Junu.
Douglass.

Oronoco.
Pine Island.

Lena.

Zumbrota.

See nain line. »•*

4 a. Trenton. »»•
il 1091

8 a. Shakopee. »«*r

3 a. and 4 a. Treu.s**

Drift. »o»»

3 a. Shak., 8 b. St.

Pet., 4 a. Tren.»»i{
Chicago, St. Pkid, Minneapolia Jk Omaha

Railway.

6
11

19

22

28

84

St. s Aul.

Mendota Juno.
Nicols.

Hamilton.

Bloomington.

Shakopee.

Merriam.

jf 3 b. St Peter and
\4 a. Trenton. '«*

« 718

« 706

/ 20.Quaternary, drift

\ bluffs. »i*
« fss

3 a. Low. Magnesian,
Shakopee 1. »*i

788

, 3. Overlying 3 a. Lower Magnesian, i. e., its two upper members, the 2. Jordan sandstone and
the 3. Shakopee limestone, seen In the bluils. Artesian well 2,000 feet in sandstone.

4. The cascade at Minneopa Falls, 80 feet high, is caused by the Jordan sandstone. This rail-

road crosses the gorge one-quarter mile below the fall.
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•et. (prob. oTer

lian) »nd H'vy

« »n

K lOU

ft on Arch.""
« 1011

li 1005

Ms.

St. Paul ft Duluth KaUroad.
Cbntinued. Alt.

opee.
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•I : i

.t'J:

' : <

-!-^Y*-t;

'•m

Ohloaso, imiwankaa M St. PabI B. B.
M». (HMtlng« * Dakota l)iv.)—Con. Alt.

88

41
45
48

64
89

114

137
167

178
178
182

Prior Lake

Shakopee.
ChsBka.
Carver.

Glenooe.

Bird Island.

Granite Falls.*

Montevideo.
Appleton.

r 8 a. St. Peter a. a. or

\ 4 a. Trenton. •«»

8 a. Sliakopee I. a. ^>*

8 a. Cal. heavy drifts >•

IIS

' 20. Heavy drift, un-

derlain by 1. Aroh-
aean rooka.

AltematinK beds of

gneisa ana aohiata,

Red and grmy gneiaa.

20. Drift.
' Heavy expoaurea of

gneiaa & granitoid

Odessa. |' gneisa, with oon-

Juno. Switch, f apicuoua glaciation

OrtonviUe. parallel with the

Minneaota River
Valley

(Dakota Line.)

(Iowa A Minnesota DiviBJon.)

85
96

111

114
117
126
135

144

150

159

170

178

179

186
193
199
200
212

N. McGregor.
Lfl Roy.
Adama.

Auatin.

Ramsey.
L^naing.

Blooming Prairie

Aurora.

Owatonna.

Medford.

Faribault.

Dundas.

Northfield.

Castle Rock.B

Farmingtoa.
Rosemount.
Weatcott.

St. Paul Juno.

St. Paul.

(See Iowa.)

10. Hamilton.

Marcellus.

Heavy drift.

{

laso
tare

18 a. Cretaceous on
tlBT

131»

1334

latc
•< 13SS

4 a. Tren. on river

banks. "*
8 a. River Terr's.

'"»»

r 4 a. Trenton. '
"*

t 8 a. St. Peter.

8a.L.Mag.(Shak.)«»>

/ 8 a. Cal. & 4 a. Tren.

\ on high bluffs. *i>

/8 b. St. Peter s. s. &
\ 4 a. Tren. near »»*

4 a. Trenton. Heavy 9 0*

" drift.»»»
« 813
" »5»

»o* "& 8b. St. Pet.

Mil.

lOMtO, m tn. Paul H. B.-Con
La Cr(t«ie A 8t. Paul Dtvliton. ) Alt,

806

818
828
826
888
840
842
852
859
869
890
396
401

409

424

Winona.

Minnesota City.

Minneiska.
Weaver.
KellogK.

Wabasha.
Reed's Landing.
Lake City.

Frontenac.
Red Wing.
Hastings.

Langdon.
Newport.

St. Paul.

Fort Snelling.

Minnehaha.
Minneapolis.*

1

8 a. Low. Mng.ft 8 q,

St. Croix 8. 8. com-
pose the bluffs. <«>

" «Tt

" e»i

" eit

" »ei

" Ut
" III

" «•
" Til

" 117

" Til

« 111

" »«
4 a. Trenton.

8 b. St. Peter.
fi«

BUnncspolU M St. lioula Railway.

21
23
26

Minneapolis.*

Chaska.
Carver.

Sioux City June.

(4 a. Trenton. »»

\ 3 0. St. Peter s. g.

8 a. Calciferoug. f»
" 71»

" 761

St. Paul, MUnneapolla * Manitoba Ry.*

10
11

25
28
33
85
48
49
54
57

61

St. Paul.

E. Minneapolis.
Minneapolis.

Wayzata.
Long Lake.
Maple Plain.

Armstrong.
Delano.

Waverly,
Howard Lake.
Smith Lake.

Cokato.

4 a. Trenton. '"
3 c. St. Peter s. s.

« 134

18. Cretaceous.? »••

« BI4

" i

2. Primordial.? »"4
" III

« I'oio^

« ion9

1. Metamorphic
probably i*'"

6. Apring Valley. At four miles east is the best exposure of ii/k^aconeJta, OrtAiA and <S'trop/iomena

I have seen. At Spring Grove, on the Preston Branch of the Chicago, Milwaukee A Bt. Paul, han
been found the largest Trilobitet known of their kind (Isoteles), Similar one^ave been seen thre«

or four miles northwest of Eyota, on Chicago A Northwestern Railroad. Two miles north Kasson build-

ing stone of Galena formation (Upper Magnesian) are quarried of any size, 2}^ inches thick. At

Utockon and Lewiston, the lower Magnesian of similar dimensions are quarried oy the Railroad Co.,

Same beds are wrouKhtat Mankato somewhat thinner—supply unlimited. Orthoceratidee, 10 inchesii

diameter. 8 or 10 inches long, have been found in lower Trenton about Rochester. W. D. Hvblbit.
Some persons prefer to call this the Upper Magnesian limestone. In going Arom Spring Vallef

east, we ascend over 183 feet of layers of this rock in four miles on the railroad.

7. Worthinqton. The drift here is supposed to be 700 ft.eleration above tide; neartown is over 1,800ft.

8. The Falls of St. Anthony, at Mmneapolis, are caused by the rapid wearing out of the veir

friable St. Peter sandstone under the Trenton limestone, leaving a projecting shelf of the latter.

0. Oranite Falls is a reef or bar of auartzite (probably metamorphic). It is expected that the

mo9t of our quartzites will prove to have been Potsdam. They appear in proper horizon as do thou

at Devils Lake, Wis., and Sioux Falls, Dakota. Boulders from these quartzite rocks are widely diitrib'

uted in Minnesota. VV. I). H.
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St. Paul, Minneapolis A Manitoba
Alt Railway. Ms.

218
2J]6

235

241
249
254
264
276
280
285
290
297
298
80*
811
319
827
887
346
357
861

370
875
882
889
891

Breckenridge.
Manston.
Atherton.

Bamesyille.
Downer.

Glyndon.

Averill.

Felton.

Borup.
Ada.
Rolette.

Beltrami.

Russia.

Kittson.

Carman.
Crookston.
Shirley.

Euclid.

Angus.
Warren.
Argyle.

Stephen.
Donaldson.
Kennedy.
Hallock.

Northcote.

Humbolt.
St.Vincent.

Boundary Line.

(See No. Pacific.) •»»

20. Drift. »»«

20. Drift. »»»

Drift. 1007
« 9«S

!Flat drift in the bed
of the ancient lake

Agassiz.
(I

«
M

«
l<

((

(«

it

tt

M
«
U
M
M
«
<i

«
«
«
«

9t2

927

935

931

907

996

909

995

9<l

895

8S8

90S

995

875

858

850

832

831

8«0

830

807

797

792

795

8auk Centre A Northern Branch.

10
19
26
82
87

Sauk Centre.

Little Sauk.
Long Prairie.

Browerville.

Clarissa.

Eagle Bend.

cuonnern pranc

Sau' - Centre.
' d

w

1232
1240

1386

1289

1319

1371

St. Paul, Miuueapulis tt Manitoba Rail-

Ms. wa,y.—Continued. Alt

Brown's Valley Line.

0: Morris.

ISJChokio.
26|Graceville.

Drift covered.
«

111*

1112

1197

St. Cloud A Hinckley Branch.

7

22
26
89
41

47
50
53
67

Hinckley.
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Chloasot Milwaukee ft St. Paul B. tl.—Oon.

Ma. Fargo Southern Line. Alt.
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I B'y.—Con.

eld.) Alt.

lam.
(t

«
It

aine.

1.

aine.

11.

aine.

11.

aine.
It

11.

175:

1630

KIS
16S(

Hit
169«

1716

1401

1811

12tS

1341

1419

1980

. Cretaceous,

k 2dMora.i'3i

ralne. ""
11.

*"'

. Cretaceous,

Moraine. i«"

M 15 61

\ <l 1440

K ^^
(I 1301

id Moraine.i"'

3ret., 1300

Watertown.)

rift.

1604

1640

16St

1615

ITSI

[anitoba K. B.

in of Lake Agas-

Laous'l Dep.«»'
901

816

814

881

881

89T

tOl

91!

910

910

808

830

111

124

810

831

840

824

811

831

l(

If

«
II

«
11

II

l<

l<

<l

II

i<

11

II

II

l<

|(

II

II

NORTH AND SOUTH DAKOTA. 25S

St. Paul, Bfinneapolls and Manitoba
Bailroad.—Con.

Kd. Breckenridge Extension. Alt,

oll>reeI;enridge.

ISlDwight.

21

63

80

[ Colfax.

I Eyerest.

I Greenfield.

99|Mayville.

ISlLarimore.

145 Orr.

155 Conway.
167 Park Riyer.

r Laoustrial '*•

\ Ghamplain.

<i

Drift.

9S2

958

9S3

94S
97B

1184

1098

988

998

DevilB Lakx Extension.

28

67

83

118

Crookston. **^ Laonstrine Ghamplain
Grand Forks. " 830

Dnrt&18. Creta.ii3*
<l 1517
11 1464

tcr. " 1432

St. Paui, Alinn. & Manitoba R. B,.—Con.
Ms, Aberdeen Branch.— Con. Alt.

Larimore.

Michigan City.

Devils Lake, Sta

Devils Lake, Wa

Hope Branch.

4

16

23

29

Ripon.

Ayr.

Page City.

Colgate.

Hope.

1042

1202
Drift, Beach near.

" 18 Crp'aceous. ?

II " ? 1 1 ? 7

M •' ? 1179
<l " ? 1243

Aberdeen Branch. 6

OTintah Jo.

25 Hankinson.

37 Lidgerwood.»

55 Rutland.

58Sprague Lake.i"

/Lake Agassiz 98 8

\ deposits.

Herman Beach. ^ •* «

*

Till. 1122
<< 12 25

« 1219

64

71

78
84
91

96
102
110
11^

Havana.

Kidder.
Burch.
Amhorst.
Clarmont.
Huffton.

Putney.
Hadley.
Aberdeen.

f Till, Lacustrinei2 9*

\ plain Lake Dakota.
l< 1295

II II 1>9«

Tin. 4thMor.(?) i"*
«' LakeDakota.iso*

II 1807
l< 1306
f< isoa
It 1300

Northern Pacific Railroad. 5

Ms. Jamestown and Northern Railroad. Alt.

6

13

21

34
43

Jamestown, i*"*

Parkhurst.
Buchanan.
Pingree.

Melville.

Carrington.

eOlNew Rockford.

SeiSykeston.

18.Cret.,Till&VyDrift.
1500<f

l(

II

(I

If

II

If

ff

If

ff

ff

ff

1540
1S48
1601

ISSI

isas

1680

Fargo and Southwestern.e—Con.ll

88 La Moure.

Glover.

Cakes.

Berlin.

Medbury.
Edgeley.

Cretaceous
1305

f 18 b,

\ Till.
ff i<

f " Beach of

\ Lake Dakota.

18 b.Cret. Till.
II

" 3dMor.

1370
1810

1468

1520
1516110

Chiosgo, St. Paul, Minneap. &Oni{UiaR. R.
(Sioux Falls Branch.)

14
28
39

Sioux Falls.

Hartford.

Montrose.

Salem.

( 1. Red Quartzite,

\DriftAlluvium.i8»*
Drift. »»«!

1 & 2d Moraines. i*^i

Till. i»i»

2. Mtehell. Dakota s. s. (18 a.l fineiy exposed along Enemy Creek five miles east of

I

south. Also on the Firesteel at ' ne«r the crossing of the Letcher Branch. Niobrara
(?) (Ghalkstone) 18 b. along the railroad .e mile east, and along the Firesteel a mile northeast
Innd further up. This with the clays of probably the Ft. Benton frequently struck in deep
I wells.

3. Chamberlain. Niobrara and Fort Pierre clays (18 b.) exposed over 3.50 feet in the sides
lof the bluffs, 44) to SO feet of Till, probably of glaoio-natant origin, cap the Uuifs and several

I
feet of Loess frequently covers that.

I 4. Parker. Red Ouartzite of Dakota which is 1 b. Huronian, is exposed along the Ver-
Imillion near the level of the water two miles east.

8, The main line of the Northern Pacific is given in a separate chapter.
6. Elevations, as well as geology, on this line by Prof. J. E. Todd.
7. Bowdle. Unusually fine exhibition of gravel plains and ridges, in a broad re-entrant angle

lof the first and second moraines which are here united. They are crossed two to three miles east
|of the town.

8. Faulkton. The hills southwest are the eastern head of a re-entrant angle or interlobular
ortion of the second moraine.

9. Lidgerwood. An interlobular portion (rf the fourth and fifth moraines is well developed a
few miles south. The latter is crossed near liret)eHt*f'

1 10, Sprague Lake. Near the hea^ »f Coteau des Prairies, third and fourth moraines at its base,
phe second at its summit.

11. The Fargo and Southwestern u continued from the Northern Pacific chapter.

i

•x'n

nsby Mr. Warreo

The geology of tilt

de.
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kH

I m

St. Psnl, Minneapolis and Manitoba.
Ms. Continued. Alt.

862 Shawnee.

406 DeTil's Lake.
418 Grand Harbor. is

424 Church's Ferry.
486 Leeds.
442 York.
448 Enoz.
468 Pleasant Lake.
468 Rugby June.
474 Berwick.
481 Towner.
487 Denbigh.
600 Granville.

608 Norwich.

608 Minot.i«

686 Des Laos.

641 Lone Tree.

646 Berthold.

656Wr11ace."
662 Delta.

669 Elton. IS

677 Stanley.

684 Ross.

689 Manitou.
697 White Earth.
606 Tioga.

616 Ray.
622 Wheelock.
681 Spring Brook.

688 Avoca.
646 Willieton.

656 Trenton.

666 Buford,
Montana Line.

f Drift and 18 o.

\ Ft. Pierre
1484<l

l(

<l

<l

«
II

II

11

<4

«l

<«

U
<l

/ 18 d. Laramie
\ Lignite Mines.

14ft4

1468
1614
isia
1808
1608
1661

1488
1478
1488
1608
1686
1667

18 d. Laramie.

<i

•I

II

II

i<

u
u
M
M
<l

II

licnite Mines.
18 ± Laramie.

16*7
1996
2082

2162
2388
8196
8882
8287
8876
8087
3278

8371
2874
2113
1986
18S4
1894
1944

Cando and St. John Line.

424
439
452

Church's Ferry.

Cando.
Bisbee.

D'ft.l8cFt.PierTe.»*6 8

« II I48 6

II « 16 00

St. Paul, Minneapolis and Manitoba.
Ms. Cando and St. John Line.— Con. xit

459|Perth.

471Rolla.
4791 St. John. i«

D'ft.lSc.Ft.Pierre.'Tn

Bottineau Branch.

468

484
604

Rugby June.

Barton.

Willow City.

Bottineau.' "

D'ft.l8c.Ft.Pierre75«T
" " 1605

«< " J 471

" <• 1631

Aberdeen, Blsmark and N. Western R'y.

Aberdeen. 1296

Foster. »»•»

Leola.

Ashley. »» «oo»

Beaver Creek.
Red Lake.
Lowry.
Napoleon.
Merriam.
Bismark.

Till. Lacustral Silt,

18 b. Cretaceous, Till.

«• is«r

TiU (?) Lacustral Silt

18 0. Cret Drift, isn
M
<l

«
U

1970

aost

19SS

ll«}

leti

Fremont, Elkhom and Mtsaouri Valley.

Elkhorn Valley Line.—Om.ia

444
449
461
476
485
600
516
628
540
548
555

Chadron, Neb.
Dakota Jc.

Wayside.
Oelrich, Dak.i*
Smithwick.
Buffalo Gap. >o

Fairbum.
Hermosa.
Brennen.
Rapid City, a »

Black Hawk.
662 Sacora.
568
577
584
593
597

Tilford.

Sturgis."
Whitewood.*'
Deadwood.
Pennington.

19 b. Miocene. S3>«

« SHi

18 Cretaceous.

18 a.
i( II

II ii

(I II

it II

<i <i

Jura-Trias.
II

M

Surveyed.
II

till

iiii

ittt

i4tr

4S4S

4971

12. Geology, notes, and elevations on this line and branches from Shawnee west by Mr. Warren

Upham, AHsistaut Geologist, U. S. Geological Rurvey.
13. The country is all more or less drift-covered to Great Falls, Montana, but is destitute of

drifl thence to Helena and Butte.
14. The Laramie formation, extending from Minot to Kiotyre, contains occasional beds of

Lignite.
16.—Terminal moraine drift hills, marking a stage of halt or re-advance of the ice-Hheet. are well

displayed along ihe distance of thirteen miles by Wallace, Delta and Elton, a S. E.-N. W. belt of

these deposits being there crossed by the railway.
18. Between St. John and Bottineau, the Turtle Mountain area, elevated about 600 feet above tli«

general level, Is an extensive outlying tract of the Laramie formation, overspread with irregularl;

illy deposits of glacial drift.

17. Ashley, The first and second moraines are crossed separately seven to twenty miles N.W.

of Leola. where they turn sharply from a south-south-westerly direction to nearly due west. Ashlej

is on a level pebbless plain, covering perhaps twenty square miles. The road between Aahleyand

Napoleon runs mostly in a valley just outside of tho first moraine, which is unusually heavily deyel-

oped. j.e:.t.

18. By Prof G. E. Bailey of the Dakota School of Mines. Rapid City, S. Dakota.
19. Oelrteh. Cretaceous, with here and there outliers or Miocene. G. E. B.

20. Buffalo Oap. Bad Lands twenty miles east, the great collecting ground of Prof. Cope ul

Marsh. Fossil horses, shells with pearl preserved, turtles, etc. Two miles west handsome variega-

ted sandstones, whetstones, fifteen miles west hot springs, tufa. Gt. E. B.

21. BapidCity. Black Hills, tin mines, twenty miles S. W. Gold, silver, copper, lead, iiii»

•nd graphite mines ; marble, gypsum, brick, fire and potter's clays. G. E. B.

& Sturgia. Homestake mines, ten miles, Galena Smelters, ten miles. ^-^'r, j
23. Whilnoood. Carbonate and Nigger Hill mining districts. Thecoal, oil and salt distriouoi

Dakota. 0. E. B.
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It may he useful to those not familiar with the local geology of America, to insert a genoraf
account of the well-marked difference between the eastern and western parts of the Continent.
Adopting the line of Central Texas, Indian Territory, Kansas, and Eastern Nenraska and Dakota, and
extending it in the same general course to the Arctic Circle, we will have North America divided
into two great divisions, in each of which the geology of the country has the same general character
and each widely different from the other.

The eastern division shows a sub-division into a number of great basins, representing all the
older geological formations in their regular stratified order, and each with a carboniferous coal field

on its summit, and then the whole area framed on the outside by two or three irregular bands of the
Cretaceous, Tertiary and Quaternary formations, and showing also several intermediate lines of
Triassic and probably Jurassic.

But on crossing the line above described, we paso from the old to the new geological world, in
which the Upper Silurian* and Devonian formations are unknown, and even the Carboniferous appears
in 80 changed an aspect fts to be unworthy of the name, inasmuch as it is no longer coal bearing.
As our geological table is now numbered, much more than half of it has here become useless in this

western district, as none 9f those formations are there to be seen, and we come into a new geological
continent of magnificent distances, covered for thousands of miles chiefly by the Cretaceous and
Tertiary, with smaller areas of Triassic and Jurassic formations, with othor vnHt areas of mountains
and plains of eruptive and metamorphic rocks, with the minerals peculip.r to them, affording but little

material for geological notes, and sometimes greatly disturbing and subverting the order of stratifica-

tion and rendering Metamorphic the Cretaceous and Tertiary. Some of the ran^^es no doubt contain
a central axis of granite ana crystalline formations of the older rocks, and in time some small por-
tions of the metamorphic rocks, like those of New England, may prove to have been changed from
Palieozoic and other formations well known in the eastern division. A few fossils here and there
may show traces of what they once were, but as yet they may be classed under the comprehensive
name of Metamorphic.

But the most remarkable point in this description is the vast extent and great persistence and
uniformity of these formations of the Far West, so limited in number and spreading from near the
Mississippi and Missouri Rivers to the Pacific Ocean, and from the North Pole to the Isthmus of
Tehuantepec. This statement gives a correct general impression of the geology of more than half of
North America. An examination of this "Geological Railway Guide." along all the lines as yet con-
structed, and of all the geological maps of the United States and of the Dominion of Canada, and the
roports of all travelers, will serve to confirm what has here been stated, and to impross on the mimi
of the student the important transition he makes in passing west of the Mississippi Valley.

One of the most unfortunate facts in connection with the geology of this western district is, that
throughout a large portion of it, especially its central and southern parts, the soil is " alkaline," the
rain-fall being less than the evaporation by which soluble salts are brought to the surface, rendering
the land unfit for cultivation without irrigation, although portions of ft afford pasturage, and there
are many lakes and rivers whose waters contain a greater or less per ceutage of soda salts. The areas,
however, are relatively small in which the soil is not able to yield crops, if only water can be sup-
plied to it.

Another point may be worthy of mention, namely, that the study of the formations of the Far
West has only been begun, and they are so much more expanded and sub-divided that, for aught we
now know, a new geological world may yet be opened, which may greatly enrich the science of
Eeoio^y, modifying our present series of the newer formations, giving us new views of Ftructural and
dynamic geology and discovering new forms of ancient life.

It is as true now, as it was when written by Prof. James Hall, thirty years ago, that " our knowl-
edge of the geological formations of the West is so rapidly progressing, and the materials are accumii-
latmg in such abundance, that whatever may be presented to-day as new and in advance of previous
knowledge, will to-morrow he regarded only as a historical record of our propn^ss." J. M.

TABLE OF THE TERTIARY AND CRETACEOUS FORMATIONS. ~

From Dr. Edward D. Cope's Report on the Vertebrata of the Tertiary Formations of the West,
United States Oeologieal Siirrev, 1SS3.
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Northern Pacific Railroad.^

Ms. MINNESOTA. Alt.

St. Paul.

11 Minneapolis.

13 N. Minneapolis.

16 Northtown June
18 Fridley.

25 Coon Creek.

29 Anoka.
86 Itaska.

41 Elk River.

45 Bailey's.

50 Big Lake.
67 Becker.

64 Clear Lake.
71 Haven.
76 E. St. Cloud.

77 Sauk Rapids.

83 Watab.
90 Rice's.

97 Royalton.

103 Gregory.

107 Little Falls.

112 Belle Prairie.

116 Topeka.
121 Fort Ripley.

126 Albion.

130 Crow Wing.
138 Brainerd.

Miss. River Low
146 Gull River.

148 Sylvan Lake.

151 Pillager.

156 Bath.

160 Motley.

168 Staples Mill.

170 Dower Lake.

174 Aldrich.

178 Vemdale.
185 Wadena.
187 Wadena June.

190 Bluffton.

193 Amboy.
197 New York Mills.

203 Richmond.
209 Perham.

1. Archaean.

f 4 a. Trenton, 8 a. St.

\ Peter sandstone. ''"i

» 83 3

'•> a. St. Peter sand s.

848

860

3 a. Calciferous. **»
891

2. Primordial. »oi

818

040

976

997

1016

1030

1004

1053

10S9
1080

109S

1115

IISO

1144

1158

1173

1186

1208

1162

1189

1203

1200

1212

1223
<> 12 50

ti 1290

132 7 "heavy drift.
a 1147

II 1349

II 1350
II 1310
II 13 76

II 1409

II 1394

II 136?

II

u

<i

II

II

Taconic.
II

II

II

Water.

<i

Ms. MINNESOTA.-Con. Alt,

Luce.

Frazee.

Johnson.
Detroit.

Audubon.
Lake Park.
Hillsdale.

Hawley.
Muskoda.
Glyndon.
Tenny.
Moorhead.

214
220
225
230
237
242
248
254
258
267
269
276

Red River Low Water,

II

1. Arch, h'vy drift" '0

1S94

1393

1362

1308

1334

1399

1190

1O90

924

920

903

867

DAKOTA.

276
281
285
289
292
294
297
303
313
319
324
329
333

1. Archsaan.

342
346
349
359
364
369

376
386
390
398
406
416
420

Fargo.

Haggart.
Canfield.

Mapleton.
Greene.

Dalrymple.
Casselton.

Wheatland.
Buffalo.

Tower City.

Oriska.

Alta.

Valley City.

Cheyenne River
Hobart.
Sanborn.
Eckelson.

Spiritwood.

Bloom.
Jamestown."
James River Low
Eldridge.

Windsor.
Cleveland.

Medina.
Crystal Springs

Tappen.
Dawson.

'

Arch, h'vy drift.'i's

« 903

« P03

9-12. Up. Devonian' 03

91311

II

l<

«

18. Cretaceous.

Low Water.

18. Cretaceous.

Water.
18. Cretaceous.

<i

<<

920

930

98S

1206

1170

1240

1425

1218

1200

1417

1460

1444

1477

1413

U9S

1310

1940

IISI

1840

1790

1790

1760

174«

1. The
Wluchell

he Keology here given of the Northern Pacific Railroad, east of Bismarck, is by Prof. N. H.

n .u»..i«.. of Miunesota, and that west of Bismarck, through Dakota and Montana, is by Prof. Baplwei

Pumpelly whose work, however, was devoted almost wholly to coal explorations, and his journeys

were made on horse trails, often off from the route of the railroad, before most of the stations m

Montana and Idaho were located. His foot notes are marked R. P , those marked B. T. ?• are.''yn»

Msistant B T. Putnam, and those signed G. W. D. are by Dr. George M. Dawson, giving the observa-

tions of • passing geological traveler well versed in the geology of the adjoining territory of Canada.

J.M.
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Mr. Northern Paolfle R. R.—Con. Alt.

1193

120(5

1207

1214

1227

1239

1247

1255

12ti2

1269

1279

1286

1291

1307

1316

1323

1330

1338

Avon.

Garrison.*

Lloyd."
Gold Creek. 2^

Drummond. " *

Bearmouth.

Carlan.

Bonita.2'

Wallace.

Turah.

Missoula.*'

De Smet.

Evaro.2 9

Arlee.

Jocko Creek.

Ravalli. 8

Jocko.

Duncan.* ^

Perma.
3d Crossing Cla

{14. Carboniferous.

18. Cretaceous. *«^»

f 18. Cretaceous. *»»»

\ 14. Carboniferous.
ii 4 2 95

(I 4 208

(14.
Carboniferous.

Cnnon in Carbonif.

limestone. •»*»
« 3 78 7

Deposit of Traver-
tine. 38»»

2. Cambrian, with
eruptive-dykes.

« 8 5 64

« 8 4 3 8

<• 3808

(18.
Cretaceous basin
with seams of lig'

nite. »»»»
<< 3318

2. Cambrian. »«*«

Lakebas.prob- '<"'

ablylOf. Pli-i«9»2

oceneorQuat-2 8 80

ernary. * "> ^

2.Cambrian contain
ing Plioo. or Quat.

Lake Basin. 249 7

(< 2493

rk'sF'k. " a*6 2

Ms. Northern Pnelflo R. R.—Con. Alt.

1844

1350
1357
1304
1871

1878
1881
1882

1887
1394
1404
1410
1419
1429
1436
1442

1452

Victor.

Paradise.

Horse Plains.

Weoksville.*!

Eddy.
Woodlin.
Thompson Fs.^*

Allen.»»

f 2d Crossing

\ Clark's Fork.

Belknap.
White Pine.

Trout Creek.

Tuscor
Nozon.
Heron.
Cabinet.**

Clark's Fork.

1st Crossing Cla

Hope.

1

2.Cambrian contain

ingPlioc. or Quat.

Lake Basin.
41

u
<t

^ * 2 i

^ *'© a *

F^

rk's Fork

«
u

«

«
«

«

«

(I

«

3481
9480

3463

3440

3415

2485

3434
3410
2298

3405

3573

3 2 7.5

2235

3188

2261

2187

3086

2068

3108

IDAHO TERRITORY.

1457

1467

1473
1480

f Lake Pend
\ d'Oreielle.3 5

Kootenai.

Sand Point. 3 «

Algoma.
Cocolalla.

/Clay, Slate and 205 9

\ Trap.
« 2080

r Qranite k Gneissic

\ area. 2100
<< 2 314
It 2234

23. PowoH's peak on the south occasionally visible between OarrUons and Drummond, haa a Kraa-
ite core, overlaid oy Cambrian slates, Carboniferous limestone, and Cretaceous strata. B. F. P.

24. Lloyd. Cretaceous, with eruptive ; Carboniferous limestone in mountains to the north.
B. F. P

25. Oold Creek. First discovery of gold in Montana is said to have been made near here.
B. F. P.

2fl. Drummond. Lower (?) Cretaceous fossils in Colerley's hollow, 6 miles southeast of Drum-
mond. B. F. P.

27. Bonita. Bitter Boot Mountains seen towards the south are granite; Cambrian slates in
foot hills. B. F. P.

28. Near Missoula (Evaro), the rocks evidently " Cambrian." These continue in a series of undu-
lations, but often for long distances at low angles, to Sand Point. " Cambrian " rocks, consisting of
hard quartzites, shales, slate, etc. G. M. D.

29. Evaro. Probaoly Pliocene or Quaternary, or 2. Cambrian. R. P.
30. Revalli. A ride of alwut 12 miles to MacDonald's Peak, one of the grandest and wildest mount-

ain masses on the continont. remarkable for its great amphitheatres and lakes and high cascades.
Here is exposed a great thickness of Cambrian overlaid by lower Carboniferous. The ascent is along
the crest of a fine moraine, on a horse trail of the Northern Transcontinental Survey. R. P.

31. Duncan to Weekaville. Valley of Clark's Fork is between Cambrian walls, and contains Pli-
ocene or Quaternary lake basins. R. P.

32. Thompson's Falls. I have seen no drift in Montana, Idaho and Washington Territory, east of
the Cascades, that appeared to me to be truly glacial drift. Moraines occur along the great ranges as
remnants of local glaciation; and erratics which may have been brought by icebergs, agreeably to
Dr. G. M. Dawson's theory, occur at many points on the high plains at the eastern base of the Rocky
Mountains, south of the boundary. R. P.

S3. Allen. Glaciers exist on a moderate scale In the Wind River Mountains, and others were dis-
covered by the writer in 1883, on the headwaters of the Flathead River in the main range of the
Rocky Mountains, just south of the British boundary. Very large glaciers exist on Mount Rainier,
in the Cascades, and are accessible by the horse trail of the Nortnern Transcontinental Survey from
Wilkeson. R. P.

34. Cabinet. The valley of Clark's Fork is chiefly between Cambrian walls, and contains old lake
basins of Quaternary, and perhaps also of Tertiary age. R. P.

35. Lake Pend de Oreielle. The islands in south end of Lake Pend de Oreielle are finely glaoi*
ated. R. p.

36. Shortly after passing Sand Point, enter a granitic cr gneissic area. These rocks continue, ap-
parently at least in the hills, to near Spokan Falls, where basaltic rocks set in, and characterize the
whole Columbia plain. G. M. D.

i

1vS
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Oo.'sR.R. Alt.

of Montana.
Line.*"

i gravels underlie

G. M. D.

h the vast volcanic

jal notes. A recent

Home de.scriptions

almost wholly vol-

?-land; but in later

1 thus divided into

entHsoaatoexpose
8. In the Warner

ingth, are literally

bold palisades that

tbine to make a re-

d from the terraces

:e8, are permanent

evidence of either

egon and Wa.'^hing-

ruptlon are rare, m
a be traced to their

tnds, from sunria-

er is there definite

flssure eruptions.

seen but volcanic

sedimentary i)edi,

volcanic rocks are

9B. No eyidence of

ntres of recent Tol-

lost extenHive dlfr

ation of it promise!

not yet know eves

Ms. Daliith & Brainerd Une.
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WASHINGTON. m
u».

8pol By.
Alt.

20

86

46

62

68

79

84

103

112

1 Sl(
Spukane Falls.

MarshaM Jo.

Spansle.

Rosalia.

Uakcsdale.
Belmont.

Palouse.

Whelan.
Pullman.
Uniontown.
Oenesee.

(Ter. Erup., whose
limit on the 8. E. ia

undetermined.
M
l«

II

l<

II

II

It

11

II

Central Washington.
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igatlon Co.
Alt.

Note 13.

(I

2S«0

2il«0

116S

12

13S6

Hit

uoe

685

llSi

1591

1900

>I9

7 57

89«

101]

1014

13S0

1478

1974

217S

2194

2244

234S

2900

2569

canons cut dovn
B. W.

of sand:* -''s of

B. Vv'.

tions were faTO^

•nary time. It is

are very largely

nable. The same

matiUa.
B. W.

do. (See page 263).

This is the only

" Puget Group.''

B. W.
coma, distanre 25

if snuw fields to

of the region in

king intereBtand

, in Washington,
definite can be

J. B. M.

, are of interest

n, 8.138; Ranier,

),750.^
J. R M

MISSOURI. U0

Missouri.'

OirOLOQICAL FORMATIONS OF MISSOURI.

10. Quaternary, Alluviumi Bluff or
Loess, and Drift.

19. Tertiary, in Southeast Missouri.

18. Cretaceous, " "

14. Coal Measures, 14 e. Upper.
" " 14 b. Middle.
" " 14 a. Lower.

13. L. Carboniferous
or Sub-Garb., 13 e. Chestergroup.

13 d. St. Louis.
13 c. Keokuk.
13 b. Burlington.
13 a. Kinderhook or

Chouteau.
10. Devonian, 100. Black Slate (Gen-

esee ?)

5-7. Upper Silurian, 8 Oriskany.

II

11

II

ii

ii

II

11

5-7. Upper Silurian, 7. L. Helderberg.
5. Niagara.

2-4. Lower Silurian, 4. c. Hudson River.
" " 4. b. Galena or Re-

ceptaculite l.s.

4. a. Trenton and
Black River.

1st Magnesian.
Saccharoidal s.s.

2d Magnesian l.s.

2d Sandstone.
3d Magnesian I. s.

Lower Magnesian
I. s. and s.s.

2 b. Potsdam.

IS

ii
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Wabash, St. Loula and Paclflo Bailroad.

Ma. Continued. Alt.

108
108
114
122
180
140
146
168
160
167
178
186
192
196
202
209
219
228
284
289
246
264
266
278

276

WelidTille.

Benton City.

Mexico.
Thompson.
Centralia.

Sturgeon.
Roniok.
Moberly.
Huntsviiie.

Clifton.

Salisbury.

Dalton.
Brunswick.
Dewitt.

Miami.
Wakenda.
Carrolltoa.®*'

Norbome.
Hardin.
Lexington Juno.

Camden.'"
Orrick.
MissouriCity.7«a

N. Missouri June.

Harlem.

Kansas City.*

14 a. Lower Coal Mrs.
It

4<

« S7S
« •47

" 4ft.ooal.
<< 882

»" " 4 ft. coal.
« 721
<> 7tl
«' 687
" 03 1

«** " [quarry.
" white s. 8.

20. Quaternary.
14. b. Mid. Coal Mrs.
20. Quaternary.

«

14 b. Coal, middle ser.

" 2 ft. coal.

20. Quaternary.
14 c. base of U. CI. Ms.
74 7 «

20. Quaternary. '*«

Cl4o.Up.Cl.Mr8.T*8
! Good Mollusca of

i Up. Carb.

St. Louis and Des Moines.

146
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olflo R. B—Cbnt
h. Alt.

Lower Coal MrZ

a Line.

Lower Coal Mrs.

Mid. Cl.Mrg. »64

«

7p. Coal Mres.
" 8 76

«• 103T
" 97r

((

(( 989

uifio Railroad,

iaternary.

3ub-Carb. m
«< «9T

»< J41

Jverlaid by drift

drift. [ns

.lOwerCl.Mra.'"
99S

& 14 0. 8«(i

ftska Railroad.

[luvium. <«5

St. Louial.B."!
Coal Mres.

" i.2

« >J >

« C 3

Q
allroad.*

d. St. Louis 1. 6. &

a. Coal Measures,

St. Louis 1. 8.

& 13 0. Eeok.

Sub-Carbonifer's,

renton.
li

alcif. &4a.Tren,
" Ist sandstone,

2d Magn. 1. s.

A*
<a

o

y[». Iffissoaii Padflo Railroad—Con^ Alt.

100 Chamois. ^ai

10.5|8t. Aubert. »»?

126ljefferBonCity.«!»*

140 Centretown.

160

162

175

188

196

200

208

218

230

237

248

259

272

282

California.

Tipton.

Otterville.

Sedalia.

Dresden.

8S6

8S«

«1I

819

887

846Lamonte.
Knobnoster.

Warrensburg.'s*

Holden. '"^°

Kingsville. 8 9*

Pleasant Hill.

Lee's Summit.
Independence.

Kansas City

.

lead

II

It

K
II

11

2d sandstone.

2d Magnes'n.
" On hills some-

lead " times find 13 b.

" Bur'n 1.8. & 3 a.

13 a.&b.Burlington l.s.

f
" Potter clay

t & 13 a. & 14 a.

14 a. Lower Coal Mres.
" iron ore & coal Ms.
" fine 8. 8. quarries.

14 b. Coal Mres.
14 b.&c. U.Coal Mres.

<i 8 26

« 10 2 6

<l 998

II 78 1

Lexington Brancli.

4

22

88

65

68

75

87

97

Sedalia.

Georgetown.

Sweet Spgs.

AuUville.

Lexington.

Wellington.

Buckner.

Independence
Kansas City.

889

647

706

736

13 a. Sub-Carbonifer's.

13a.,b.&o. "

18 b. Upper Sub-Carb.
14 b. Coal Mres.
2 ft. coal. " coal mines
14 b.

<<

14c.Up. CoalMrs. 9"
• I 74 8

Versailles and Boonville Branches.

19

83

44

Versailles.

Tipton.

Palestine.

BoonTille.

f3a.3d.
Magn.I.B.»ii

lead ms. near, beau-
tiful cave 12 mi. so.

13 b. Sub-Carb. on 3 a.

13 a. Sub-Carb.
13 c. " •<>»

Lebanon Branch.

OJeffersonCity.*! "IS a. Calcif. 2d Magn. Is

lljMoreau. "

«« 760

" Lead mines near
II

19 Ruaselville.

28i01ean.

83:Eldon.

37|AuroraSp'8.""
40 Cooper.

46|Bagnell.

Ms. AUssoarl Paolflc Railroad. Ait.

Lexington and Southern Br&Dch—Continued.

64
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oad—Cbntinutd.

'exas Division. Alt.

. & b. Sub-CarbT
«

. Lower Coal Mres.

. Sub-Carboniferti.
«

'. & d. & 14 a.
«<

4 ft. coal.

i. Coal Mrea.

(I

"&18C.U.S..C.

). Upper Sub-Carb,

I. Sub-Carbonifer's.

t). Upper Sub-Carb.

I. Coal Mrs. 4 ft. d.

ter " clay & iron ore

" coal mineB,foB-

ail ferns, &c.

"
"4ft.cL

«

na Division.

b. Mid. Coal Mres.
<(

b. Coal Mres.

c. Upper Coal Mres.

and Paolflo B. R,

Division.

0. Upper Coal Mres,

Jamesport.

Trenton.

Princeton.

LineTille.

AUerton.
Seymour.

14 0. Upper Coal Mres.

ObloagOt Rook Island and Paolflo B. R.

jfs. Soath-Western Division—Osntinued. Alt.

16
102

127

148

166

169

St. IiouIb and San Franolaoo, formerly At<
Ms. Jantlo and Paolflo, Railroad." Alt.

<(

II

<i

II

i<

Middle
series in

valleys.

Chicago and Alton Railroad.

Chicago, Kansas City and Denver Line.

276

282

286

298

802

811

820

826

839

861

381

393

404

416

434

448

469

478

489

Louisiana.

WatBon.

Bowling Green

Curryville.

Vandalia.

Laddonia.

Littleby.

Mexico.

Centralia.

Higbee.

Glasgow.

Slater.

Marshall.

Mt. Leonard.

Higginsville.

Odessa.

Oak Grove.

Independence.

Kansas City.

460

904

• 7T

13a.&b. &10c. &4c.l
" Hud. Riv.i{II 8 B 1

good building stone.:

13 c. Sub-Carbonif B. '

"
!

14 a. Low. Coal Mres.
i

It

14 a. Low. CI. Mrs. '»«

II «79

" coal mines
f " 13c.*3o

\ and 18 o. Keokuk.
14 a. Low. Coal Mres.

13 c. Keokuk i^^s

and 18 e. Chester.

14 a. Low. Coal Mrs.
salt springs near.

14 a. Low. CI. Mrs.s*'

14 b. Mid. Coal Mres.

i4c. Up. CI. Mres.99»
II 74 8

South Branch.

OlChicago.

825| Mexico.

345Canaway.
aSOjFulton.

357|Carrington.

364 New Bloomfield.

370iHibernia.

STB'Jefferson City.

37
44
49
66
66
78
91
104
114
124
188
144
150
163
171

178
185

217

241
266
278
291

306

314
825
330

St. Louis.

Pacific.

Calvey.
Mosel?e.

St. Clt.ir.

Stanton.

Bourbon.
Cuba.
St. Jamea.
RoUa.
Ozark.
Dixon.
Hancock.
Crocker.

Richland.
Stoutland.

Sleeper.

Lebanon.

14 b. Mid. CL Mrs."

»

14 a., 13 b. & 10 c.
«^3

10 c. and 3 a. 8«o

3 a. Calciferous. * »

»

481

458

988

759
867

• 41

1010
1117

1801

1146
1109

iisa
1148

1166
1209

1269

20. & 18 d. St. L. 1.8.

4 a. Tren. & 3 a. Caloif.

8 a. Calciferous.
" Iron.
"

g « Q

1498

1860

Copper.

CD B ^
» rt * " iron.

" iron,
P E'

' iron.

II

II

II

Marshfield.

Springfield

Logan's.

Verona. »»•»

PeiroeCity. 12"

GranbyC'y. "»«

Neoaho.
Dayton.
Seueca.

(State Line.)

f " Highest pt.

\ in Mo. Good bldg. a.

13 b. Sub-Carbonifer'a.
II

II and c.

Lime and 18 c. Sub-C.
13 c. Keokuk 1. a.

(Lead abounda.)
13 0. Keokuk 1. a ^oi*

II 947

Polishing " stone. » ' *

(See Kansas.) «*«

{

Arkansas Division.

4
29
35

Peirce City.

Plymouth.
Washburn.
Seligman.

13c.Keo.group.ii*«

good lime qra.
II 1326
II

11 1525

White River Brancli.

20

86

Springfield.

Ozark.

Chadwick.

iSc.Keok.group. i3»»

f 13 a. Kinderhook, &
\ 13 b. Burlington.

13 a. Kinderhook.

II

II

.4 c. Up. Coal Mres.

base of. Moliuict.

Lower Coal Measures,

ton, but no DeroniM

ocharoidal sandstone,

r,r?ing In succeiiioi

;i! (20) is capped by

n.t»*<.r. :-ttopofSub-

D'>»1 :j-iv.. .'eiapptW'

re i'^ivy.

6. Down the St. Louis & Iron Mountain R. R. we have St. Louis lim jstone then Warsaw litr»estone,
Keokuk Hmestone, and Burlington limestone within 20 miles. Crossing the Merritnac River, we find
the last for a while, then the Receptaculite, Trenton and Black Fiver limestone, 1st Magnesian
limestone, and at Horine Station the Saccharoidal sandstone, very soft, used for glads-making, and is
Tsry white and pure. Afterwards we have 2d Magnesian limestone. (Jrossing Big River, the 3d
Magnesian limestone near Iron Mountain. De Lassus, Mine la Motte, Fredericktown, Pilot Knob,
Dea Arc and Annapolis are porphyry hills of Huronian age, and the adjacent limestones and lower
aandatones and conglomerates are proliably Potsdam. At Mine la Motte and Fredericktown are
certainly Potsdam fossils, but the absolute line (if any) has not been determined between the
PotHdam and Calciferous beds. Near Iron Mountain, Knob Lick and Cornwall are superior granite
quarrios, which may be of age of Laurentian.

7. Four nMea southeast is Crystal City on the Mississippi River, where glass is made. The
Mcoharoidal or St. Peter's sandstone is here forty or fifty feet thick, and over one hundred feet
(nick in Warrpn County. It is very valuable for glass-making.

8. Iron Mountain is 228 feet high, and its base covers 500 acres.
9. Pilot Knob is a conical hill, nearly circular, 581 feet high, with a north and south diameter

of about one mile at its base, which covers 3C0 acres Elevation 1,500 feet above sea.
10. Sheppard Mountain magnetic Iron ore. s
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Mr. St. lrf>uit A San FninolaooR R.— Cbn. Alt.

21

24
89

Springfield.

Buckley.
Graydon.
Bolivar.

18 0. Keokuk. 1360

L.Carb. prob&bly 13 b,

Joplin Branch.

10
20

Oronogo.
Webb City.

Joplin.

Galena.

1018

13 0. Keokuk mines.
" Handsome crys-

tals of Blende, Caloite

& Galena Zinc mines.

1 8 O.Rich in lead & zinc

Kansas Division.
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11 Blulla ». a
ich. Alt.

ary. "i
). Coal. Mres.

I

1 Coal and "•

ist Upper Cat-

's rooks in Mo.

oh.

lary. '"

onUc.U.C.M.

isas City B. R.

tern R. R.

lid. Coal Ms.'"
" Clays."'
« 7eo

pper Carb. '*"

lid. Coal M8."9
<i 941

<0W.C1.M8.""
609

>wa.)

.Wetttem R. R,

Leokuk 1. s.

461

atemary.
I c. Keok. Is.

*••

it

Jub-Carb. *•«

b." &4c.CinD.

iidaon River,

10 0. and 13 8.

Sulphur Sp'gs.

Kinderhook.

,
Burlington 4

)evonian.

nd 13 b.

)ev'n, 4 a. Tren,

4 b. Galena.

L. Fault near.

Keokuk. "'

a*ernary.

lock Railroad.

h" 1011

it

aloif.

ciflo (or Frankliu)

through Orawfort,

ilan limestone, tne

I hiRht'gt lands to

8ub-Carboni(eroM

Kansas City, Fort Soott & Quit Railroad.

Mh. KnnyRH City, Sp'gfleld ft Memphis Line. Alt.

15

Fort Scott, Kan.

Arcadia.

88 Lamar.
50 Golden City.

65!Greenfield.

SSJAsh Grove,

101

186

143

193

214

242

Springfield.

Seymour.

Cedar Gap.
Willow Springs.

West Plains.

Augusta.
Mammoth S'pg.

Spring City.

14 b. Mid. Coal Mrs. ^

Coal near.

14 a. Low. Coal Mrs.
i

Coal mines.
" coal and sandst.

13 c. Keokuk.
" lead ne.ar.

" lead and lime.
« 13S2

{« 1650

Highest land in Mo.
8 a. Calciferous. i7<"»

li 13 70

II 950

"3dMagn.l. "o
<i

" Big spring.

PIca.oant Hill & De Soto R. R.

12

17

26

Pleasant Hill

Raymore.
Belton.

Stanley.

14 c. Upper Coal Mrs.
i<

ii

(See Kansas.)

( Continued in Arkansas.)

Rich Hill Branch.

13

19

Miami.
Rich Hill.

Carbon Centre.

14 a. Lower Coal Mres.
" ooal mines. 7 ^ ^

II II 7 72

St. LouiH & Emporia Railway.

20

Blue Mound.
Pleasonton.

14 a. Lower Coal Mres.
"&14b.Mid.Cl. "

14 0. Upper Coal Mrs.
<« 10 30

Kansas City, Clinton & Springfield R. R.

Kansas City.

21 Olathe, Kan.
38 Belton, Mo.
48Raymore.
56|Harri8onville

62 Dougherty.

95 Clinton.

119 Osceola.

139 HumansTille.
175 Ashgrove. .

II

14 b. Middle Coal Mrs.
14 a. Up. Coal Mrs.* 0'

8a.Calc.&13a.&lSb.
18 b. Burlington.

13 c. Keokuk.

Kansas City and Southern.

13

16

17

21

26

67

Osceola.

Otter Creek.
Browning
Qrand River.

Viokers.

Clinton. ••»

Urioh.

Index.

East Lynne.

14 a. & 18 b.

14 a. Lower Coal Mrs
18 b. Burlington.

14 a. Lower Coal Mrs.
14 a. Good fossil plants

14 a. & 14 b.

14 b. Mid. Coal Mres.

Mh. Cape Girardeau Southw«s*«ru B. R. Alt

15

40
52

Cape Girardeau.

Delta.

Lakeville.

Idlewild.

Wappapello.

888f 4 a. Trenton.

\ and 4 b. Galena.
( 20. Quaternary witl

\ heavy timbec
14 « 8 51

II

II

St. lionis, Hannibal & Keokuk Railroad.

13

18
80
45
53
60
67

76

86

St. Louis.

Gilmore Springs.

Moscow Mills.

Troy.

Silex.

Edgewood.
Bowling Green.
McCunes.
Frankfort.

Jones.

New London.
Hannibal. *«»

460

18 c. Keok. & L. Carb.
" Archimedes fos.

13 0. Keokuk.
13 a. and 13 b.

13 b. & Up. Silurian.

4 a. Trenton group.

{

3 a. Ist Magnes. 1. s.

& Saccharoidal s. s.

4a.Tren.&BlackRiv.
13 a.& b. good lime qrs.

Chicago, Burlington A Qulncy Railroad.
Des Moines Chariton & St. Joseph Branch.

49
65
90
93

St. Joseph.
Albany.
Bethany.
Andover.
Bethany Jc, la.

Grant City.

Clarinda Jc, la.

Burlington Jc.

14o. Up. CoalMs. »»»
II

14 0. Upper Coal Mres.
i<

II

Quincy Hannibal & Louisiana Branch.

7

18
19

28

44

Quincy.
Marble Head.
Pall Creek.

Hannibal.

Kinderhook, 111.

Louisiana.

13b.&c.Keok.l.8.*««
20. Quaternary.

II

13 b. Sub-Carb. *«»

rlOc.bl.sl. ISa.Kin-
\ derh. & 13 b. Burl.

4c.lOo.&18a.&b.*«o

Texas & St. liouia Railroad.
Missouri & Arkansas Division.

i!

68
70

Birds Point.

Paw Paw Juno.

New Madrid.

Maiden.
St. Francis, Ark.

20. Quat., Swamp diet.

Low,
Bwampy,
Heavy'*'
timber.'"

St. LooIb, Creve Coenr & St. Charles B. B.

6
16

St. Louis.

Rinkleville.

Florrisant.

13 d. St. Louis.

14 a. Lower Coal Mrea.
20 on 14 a. Rich Valley

r. ^H limestone resting on the 2d Magnesian limestone or Calciferous. In southern parts of Lawrence

newion and Jasper, the Sub-Carboniferous limestone, with much chert is of gn
and b galeniferous. The celebrated lead mines of Joplin and Granby oocar in thu.
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Kansas.^

LIST OF QEOLOGICAL FORMATIONS IN KANSAS.

; ;

"

*f;

M

it

1

Hi

Im
lil:

]i

W-

20i Quarternary.

19. Tertiary,

20 d. Alluvium.
20 c. Loess.
20 b. Modified Drift.

20 a. Glacial Drift.

19 c. Pliocenei includ-

ing deposits of Vol-

canic asli-possibly

of Quarternary age.

19 c. Miocene.

o
N
OM
«
s
eo

18 Cretaceous. 18 0. Niobrara, In-

cluding the "Colo-
rado" above.

18 b. Ft. Benton.
18 a. Dakota.

16-17 Jura-Trias, or Red Beds.

c
o
.ok
c«

O

Upper Carbon- 15. Permian orPer
iferous. mo-Carboniferous.

14 c. Upp. CI.Meas.
14 b. Low.CI Meas

Lower Carbon-.13c. Keokuk,limest.
iferous. fcciiert, bearing of

1 Lead and Zinc.

Union Paciflo Kailway.



KANSAS. f
'

2TS

).

Niobrara, In*

ng the "Colo*
' above,
t. Benton,
akota.

d Beds.

rmian or Per
Carboniferous.

Ipp. CI.Meas.
OW.CI. IVIe as

eokuk,limest.

ert, bearing of

1 and Zinc.

Iway.

Alt.

p.CoalMiCi<.'">>
«

«

«
«

9U
920

ass

9S5

96S

loot

1000

loot

mo-Carbonif.
1061

1070

1081

not

1114

llSS

1155

ISa.Dak.i'"'
« list

« 1225

at Lansing, a 21-

,. The lime.«tone8

—jper coal measure

lythe glacial drift

gravels locally

sre it is mined to

fovernment, hai

at this writing.

Ms.

VnloD Paclflo Ballway.
KanBM OiTliion.—Q>n. Alt.

194BaTaria.>o

201 BrookTille.

Areola.

Terra Gotta.

211 Carneiro.*

Mt Zion.

218 Kanopolifl.

228 Ellsworth.

Black Wolf.

Cow Creek.

239 Wilson.

Dorrance.

263 Bunker Hill.

Homer.
263 Russell.

Gorham.
Walker.

279 Victoria.

Toulon.

289 Haya.
Hogback.

303 Ellis.

313 Ogallah.

821 Wakeeney.*
Colono.

336 Collyer.

Quinter.

860 Buffalo Park.

866 Grainfield.

366 Grinnell.

877 Oakley.
886 Monument.

Boaz.

398 Winona.
406 Lisbon.'

McAUaster.
Turkey Creek.

Wallace.

18 a. Dakota.
4<

<l

M

18 b. Benton.

W
it

M

r
u
It

ii

IlTl

1848

1483

1470
1570

1880

1588
1668

1*84

1780
1864

1874
1881

1912

1844
1928

420
4-29

4;J7

Sharon Springs.

Monotony.
Montero.

"Up.l.9.»»9»

(I 2)17

18l).Niob.&l{).Tr2 3 8 7

Tert'ry in uplands.
<( 2St6

19

Ms.

«l

M
II

M

M
i(

It

.1

27&S

2811

2904

8042

8181

3 3 61

Union Pacific BatUway.
Leavenworth, Topeka * South Weftem

Line. Alt.

"&18c. Colora.3i*o
<<

K

<<

«

(I

l<

8301

8450

8774

Leavenworth and Lawrence Branch.

0;Leavenworth.2

5 Lansing.

11 Fairmount.
16 Hoge.

18 Big Strainger.

19 Moores.

21 Tonganoxie.

26 Reno.

34 Lawrence.

14 c. Up. CI.
II

H
U
U
U
tt

u
II

Mres,'"**
781

9SS

854

834

915

851

835

822

9
16
21

28

45
66

Leavenworth.*

Bolings.

Springdale.

McLouth.
Mcintosh.
Oskaloosa.

Osawkee.
Meridon.
Topeka.'

{" 0. Upper Coal
Measures. "***

90*
loas
116T
lias

svs
964

884

M

II

41

«

I!

Blue Valley Line.

17

22

89
43

56

65

Manhattan. 7

Stockdalt.

Garrison Cross'g.

Winkl'r'sMillsSt.

Randolph.
Cleburne,

Florena.

Irving.

Blue Rapids.
Scliroyer.

Marysville.

Hull.

Okcto.

(14
0. Upper Coal

Measures, and 16.

Permo-Carbon. i""*
II

1081

loas

1127
1141

1179

1200

!

I

Solomon Valley Line.

Solomon.'

Niles.

9 Verdi.

15| Bennington.
21jLind8ay.

23| Minneapolis.

29jSumnerville.

36|Delpho8.

42 Glasco.

47,Britt8vine.

50 Asherville,

67Beloit.

I

15. Permo-Carbonif-
crous and 18 a.

Dakota.
II

llTt

1202
1229
184t
1986
I28B
1310
1819
1384
1344
1389

Salina and Upper Solomon Line, or
Lincoln and Colorado Braiioh.

CSalina.

12

Trenton.

York.

Culver.

f 18 ft.

] 15. IV

( erous

Dakota, and
ermo-Carbonif-

117a
11

II

« laes

4 Carneiro. The Dakota sandstone weathered into picturesque monumental shapes.
5. Wnkeeney. In the ravine cutting the upland slopes, the chalky liraestonefl of the Niobrara

outcrop, affording characteristic vertebrate and molluscan fossils. The manufacture of the chiJk
into whiting is here successfully engaged in. Copious springs of delicious water issue t^om the
gravel deposit at the ba.se of the Tertiary.

6. Lisbon. The Colorado shales appear in the valley piden and outlying buttes, capped by
Tertiary conglomerate in places, containing beautifully dendritic marked chalcedony. The Colora«lo
shales ahound in selenite crystals, septaria concretions and lossils.

7. Manhattan. Thu light gray limestone in the blutts, and which form a convenient iithologioal
demarkation between the brown limestone of the upper.coal measures and the PermoKsarboniferoua

HI
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9. Alt.

pperCoal
easures. ^ " ^

lost

14

II

l(

<l

II

.«

II

II

II

II

|l

II

l«

<«

II

II

mo-Carb,
11

II

II

II

II

It

Dakota?

80J,

1038

lUS
lies

911

OS*

971

101}

109«

1114

lit}

1104

109S

1501

14JT

lOltl

1287

195
203

1372

(}1?5

ind R. R.
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fiiilrkM

t't I

I
'

u

I r

r

rl

I'

hi .' k.
'

St. IiOulB and San Franolsoo Railway.
Oirard Branch. Alt.

12

18
n
22

29

Carl Junotion.

Opolis.

Litchfield Jo.

Pittsburgh.* »

Lone Oak.

Girard.

J 18. L. Garb, and***
' 14b.L.Coal Mres.

/ 14 b. Lower Goal*"
Measures.

« 93S

« 96*
« 066

{Upper and Lower
Coal Measures. » 3

Weir City Branch.

10
Pittsburgh.

Weir City.*

»

14b.Low.Cl.Mres.'"'*
<> 9S4

Joplin and Galnna.

OJoplin.

9 Galena."

f LowerCarbonif. * » ^
*

\ 13 c. Keokuk
ti 8»S

Missouri, Kansas and Texas By.
In Kansas.

21

28

84
41
48
66
62
69
78

83

93

Nevada, Mo.

Ft. Scott.

Ronald.

Hiattville.

Hepler.

Walnut.
Osage Mission.

South Mound.
Parsons.

Labette.

Oswego.

Ghetopa.

{14 b. Lower Goal
Measures. *"">

{Low. and Upper
Goal Measures. 804

14 c. Upper Coal
Measures.

«
M

«

{

«

«

1003

1002

931

S90

993

• 02

64

MlssoiiTlt Kansas and Tezai By.
Ms. Neosho Valley Section. Alt.
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Lota Division.
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»;ni'

i^

^11 i
I

' .9.1 ( 111 >i 'i
1 ' H

I

^

'i
,y-

'

'H

Uaaonrl P»«lflo Ballway.
X*. Ft Soott. Wiohtta ft Wesfrn R'y.—Cbn. Alt,

147
152
168
164
169
174
179
186
190
196

208

214
221
224
281
286
242

7
12
19
27

89
46
64

70

78
84

Gre«nwioh.
Tolerville.

Wichita.
OatTille.

Bayneville.

Clearwater.
Millerton.

Conway Springs.

Ewell.

Argonia.

Freeport.

Anthony.
Gobs.

Ruella.

Corwin.
Hazelton.

Kiowa.

Pleasanton.

M and City.

C--tzer.

Blue Mound.
Kincaid.
Lone Elm.
Colony.
Northcott.

LeRoy.
Crandall.

G-idley.

D iuaway.
Wilbar.
Madison.

16. Permo-Carb.

i<

M
n
It

M
U
«

lt»l

16. Triassio Red
Beds.

K
M
<l

<«

l<

r c. Upper. Coal

Measures.
<t

4<

<(

<(

II

II

II

II

<l

II

II

II

II

S60

1121

• 94

1068

Chlougro, Kansas and Mebrasluk Railway,

Southwest Line : St. Joseph to Libera).

1

6

13

19
24
29
84
41
49
64
60
69
76
82
89
90

101
106
110

St. Joseph, Mo.

Elwood, Kansas.

Wathena.

Troy.

Bendena.
Dentonville.

Purcel'.

Pierce Junction.

Horton Junction
Whiting.
Straight Creek.

Holton.

Mayette.
Hoyt.

Elmont.
North Topeka.
Topeka.
Valencia.
Willard.

Maple Hill.

118;Pazico.

f 14 c. Upper Coal

\ Measures. •*<>

20 d. ValleyAllu-
vium. •»!

« 8 33

c. Upper Coal

{

Measures,
ii

II

II

II

i(

<i

II

i<

II

it

II

M
M
U
l«

M
If

1112

1124
1088

1171

1161

1029

1118

1007

10S7
1210

1180

960

892

892

918
987

972

looe

GUioaROt
M8.So'weRtLine: St. Joseph to Liberal

>, Kansas 3t Nebraska B.'j.

122
126

134

142

148

167

164
171

179
180
192
198
205
211
218
224
229
235
245
256
263
271
278
285
292
298
307
314
319
324
329
339
348

MoFarland.
Alma.
Volland.

Alta Vista.

Dwight.

White City.

Latimer.
Horington.
Ramona.
Tampa.
Durham.
Waldeck.
Canton.
Galva.
McPherson.
Groveland.
Aiken.
Medora.
Hutchison.
Partridge.

Arlington.

Langdon.
Turon.
Preston.

Natrona.
Pratt.

CuUison.
Wellsford.

Haviland.
Brenhara.
Greensburg.
Mullinville.

Bucklin.

n.Ali

14o.Up.Cl. Mres.io«V
« 1071
•« 11»1

f 15. Permo-Car-i««t

\ boniferouB.

{Up. Coal Meas-
ures. (Permo-i*»»

Carboniferous.)
'• 1421

II

II

II

II

II

II

II

II

<i

II

11

4<

«l

«?
••?

«?

?

?

I3]t

I44t

14JI

1911

IS7t

1601

mt
ISO!

149t

ISSS

14a4

1941

lan

ito»

1707

1714

U9i

isn

Probably Triassici 9"

"red beds," with 2"»

remnants of Ter-""
tiary forming tlie^'"

superficial depoB-"i*

its. "*»

3949

2429

Dodgd City Branch.

356
366
373

356
363
370
381
392

Ford.

Wilroads.

Dodge City.

Kingsdown.
Bloom.
Mineola.
Fowler.

Meade.
398Ja8per.
406
412
421
435

171

178
183
194
200
208
216
223

West Plains.

Kismet.
Arkalon.
Liberal.

19. Tertiary.

2429

2494

(I

II

II

<l

<<

«

iili

2909

296t

2499

23IS

2711

2779

27)9

26i>

2ISt

South Line.

Herington.

Lost Springs.

Lincolnville.

Marion.
Aulne.

Peabody.
Elbing.

Whitewater.

16. Permo-Carb,
«
(I

«
M
<<

M

lill

Mil

l«l

lilt

1414

:iT«

Mil

IIH



AN.)

raska B'y.
ilber»l.—t*n. Alt

p.Cl. Mre8."»»
K 1071

II 11»1

Permo-Car-»**»
miferoua.

11 1510

Goal Meas-

i. (Permo-i*'»

boniferous.)
II

II

11

ii

II

II

II

<«

«
u
II

II

II

••

"?
«?
•?

?

?

1411

13SI

144(

143S

1311

1S7>

1601

lS6i

ISOS

1491

153}

1434

1544

i«a5

ieo»

1107

1)34

1331

lS9t

bablyTria89ic>9"

1 beds," with "»

nants of Ter-"»

forming the""

erficial depoB-""
2243

234)

3433

Jranch.

Tertiary

Kansas. 28S

OliloAgo, Kan >• and Nabrask* B'y.

South Line.—Gm.
Ills.

S9'Furley.

286 Keohi.

1
246 Wichita.

260 Gladys.

1260 Peck.

1262 Zyba.

1267 Riverdale.

1274 Wellington.

283 Perth.

287 Corbin.

Alt.

2423

16.

1296

llOO

Il09

114

122

1180

189

146

162

168

166

173

Caldwell.

Permo-Carb.
II

II

II

II

N
II

II

II

II

II

1424

ItSI

11X0
12«t

IS80
1242

1S80
1208

122S

1171
1128

Clay Centre Line.

McFarland.
Wabaunsee.
Zcandale.

Manhattan.

Keats.

Riley,

Bala.

Rosevale.

Clay Centre.

MorganTille.

Clifton.

Clyde.

Agenda.

Cuba.

Belleville.

Chloago, KamiM and Nebraska B'y.

Ms. Colorado Line. In Kangan.—Con. Ali>

l4o. Up.Cl.Mres.1""
<< 1 S 9

II 1007
II 1027

118B
1289

II 1281

II 119 5

II 1218
II 1948

1281

1810
<l 14 2 4

II 1608
<l 15 22

16. Permo-Garb.
II

18 a. Dakota.
II

264
261
268
278
278
284
291
298
807
811

818

Smith Genter.

Athol.

Kensingto *.

Agra.
Dana.
Phillipsburg.

Stuttgart.

Prairie View.
Almena.
Calvert.

Norton.

827 South Oronoque.
886 Clayton.

842 Jennings.

861 Dresden,

360 Selden.

871 Rexford,

380 Gem.
888 Colby,

396 Levant.
406! Brewster.

416Edson.
424Goodland.
483Ruleton.
441 Kanorado.

See Note 22.
t<

<i

II

i<

<i

II

i<

11

<i

181»
179Z
1T7»
188»
1*19-

I94S
201O'

218»
2161
2208

(Tertiary, overlyinp
Niobrara extends

thence into Col."»»
2S4»

171

Iso

II

II

<l

tl

l<

II

l<

l<

11

<l

II

II

2424
2198-

278r
2844
aosr
8099-

8145-

3317
3421
3 5 7 8-

3691^^

3794
S9ia

Salina Line.

Herington.

Woodbine.

Enterprise.

Abilene.

i7!Solomon.

New Cambria.
Salina.

»1

16.Permo-Car-
boniferous.

II

II

1838

1969

1154
1160

Kansas City, Wyandotte and Xorthwestem.

Bailway.

16. Permo-Car.
<l 1211

<l 12 3 4

Colorado Line. (In Kansas.)

Horton Junction.

Powhattan.

Fairview.

Sabetha.

Berwick.

Birn, Neb.

Mahasha, Kan.
Narka.

Munden.

BellcTille.

Scandia.

Courtland.

Formosa.

Montrose.

Mankato.

Otego.

Ezbon.

Lebanon.

Bellaire.

{
14 c. Upper Coal

18

18 b.

Measures.
(I

II

II

<i

(I

Dakota.
II

•I

II

Benton.
II

II

II

See Note 22.

1029,

1220

1229

1815

1873

1295
1618
1598
1686

1522

1438

1506

1591

1664

1794
1798

1885
1822
1872

Kansas City.

2 Wyandotte.
4 Quindaro.
e VVelborn.

8 Calorific.

9 1 Vance.
lljBethel.

12|White Church.
IBHoranif.
ISjMaywood.
nJRoper.
lOiMenager Jc.

22Baschor.
28|Edminster.

31 Tonganoxie.
36 Neely.

41 McLouth.
47 Oskaloosa.

63 Dunavant.
61 Valley Falls.

71 Denison.

76 Birmingham.
81 Holton.

89 Circleville.

94 Karmour.
101 Goffs.

108 Kelly.

f 14 c. Upper Coal
Measures.

II

II

(I

II

II

II

II

II

<i

II

II

II

II

i<

II

ii

II

ii

II

II

II

II

II

•I

II

M

74a
76a
88>
93»

1002
loor
1004^

1008
1004
101&
969-

90»
94 2.

830'

84»
93 2
116»
99»
115»
921

100 3

108»
1004^

1097
iisa
120O
117*
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^l!

4i

i:

^i;

t

/ 'hi'

Kansas Cltjr, Wyandotte and Northwestern
Ms. Hallway.—Con. Alt.

117
128
184
139

20
21
26
28
SO
81
84

Seneca,

Axtel.

Mina.
Summerfield.

15. Permo-Carb. ^i^i

M 18 9

I 1430
f( 1490

Leavenworth Branch.

Usher.
Wallula.

Lansing.

Soldier's Home.
So. liOavenworth.

Leavenworth. *

Ft. Leavenworth.

14 c. Up.CL Mres. »88

« 964
« 788
i( 844
<< 7 88

« 7 86

« 8 38

Burlington and Missouri River R. R.
(In Kansas.)

Atchison and Nebraska R. R.

7

12
16
22
24
30
86

Atchison.

Doniphan.
Brenner.
Troy.

Fanning.
Highland.
Iowa Point.

White Cloud.

798 14 c. Upp. Coal Mres.

«

«
«
«
«

1112

Nebraska Railway.

Hasting, Republican and Oberlin.

0, Republican, Neb.
10|WoodruflF.

17 Long Island.

27'Almena.
^ISeth.
38 Norton.

47
67
<58

78

«2
€9
76
S6
91
96

102
110
118
128
134

7

14
23

Oronoque.
Norcatur.

Kanona.
Oberlin.

1944
' 18 c. Niobrara in

the deeper valleys;
19. Tertiary in* 161

the uplands. "°»
<i 2 2 7 8

19. Tertiary. »342

«

Orleans and St. Francis.

Orleans, Neb.
Cedar Bluffs.

Traer.

Hemdon.
Ludell.

Atwood.
Blakeman.
Beardsley.

McDonald.
Bird City.

Wheeler.

St. Francis.

19. Tertiary.
ii

11

i<

i<

II

II

II

II

II

II

II

Lincoln, Wymore and Ckincordia.

Odell, Neb.
Lanham.
Hanover
Emmons.

1281

18 a. Dakota.
«<

It

Burlington and Missouri River R, n.

In Kansas.

Ms. Lincoln, Wymore and Concordia.—Con. AIL I

26
83
40
50
68
64
72

Washington.
Morrow.
Haddam.
Cuba.
Wayne.
HoUis.
Concordia.

18 a. Dakota.
II

II

<i

u
II

II

leoil

1311 1

Kansas City, Ft. Scott and MemplUs

Railroad.

Kansas City.

4 Rosedale.

8 Merriam.
14 Lcneza.
21 Olathe.

26 Bonita.

29 Ocheltree.

30 Spring Hill.

36 Hillsdale.

43Paola.»8
48 Pendleton.

64 Fontana.
62 LaCygne.»*

68| Barnard.
74 Pleasanton,^*

79 Miami.
82 Prescott.

86 Fulton.

92 Hammond.
99Ft. Scott.a«

103 Soutbeastem Jo.

106 Clarksburg.
110 Garland.
116;Arcadia.

f 14 c. Upper Coal

\ Measures, ut i

"
8]S

" 920

" 1010

" 1060

" 1105

" lOtO

'« 1020

II 900

" «80

" 855

l« 920

« 120

II iOO

II ISO!

i< tiol

II tiol

II 101

1

l< lltl

Low. & Up. CI. M. ««»|

14c.Upp. CI. Mres."'!

" & Low. " 89«(

14 b. Low. CI. " '««

« Sitl

Baxter and Joplin Line.

99 Ft. Scott."

103

105

111

117
125
180

186

142
148

154

160

168
167
175

Southeastern Jo.

Godfry.
Pawnee.
Farlington.**

Girard.

Beulah.

Cherokee."

«

Stilson.

Columbus.
Neutral.

Baxter.

Lowell Station.

Galena.3"
Joplin, Mo

{Lower and Upper

Coal Measures. '"I

( 14 c. Upper Co8l"»|

\ Measures.
K till

II Mil

II iiij

II nil

II ml

f 14 b. Lower Co8l'"|

1 Measures.
Ii ml
<i III

I

(I ml

J
T Carboniferoiu.'"!

1 18 c. Keokuk.
i< ml
II ml
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Bort River R. R.

as.

Concordia.—Con. Alt

a. Dakota.
II

<i

41

«
II

«

IIOI

1311

tt and Memplilt

ad.

14 c. Upper Coal

Measures. '»
<l
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Atohiaon, Topek* And Siinte 7« Railroad.



[ Permo-Carb.?»»»«

) a. Dakota. »4i|

Sxtension. _^
TST Permo-Car-""|

KANSAS. 287
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AtohUon, Top«li» and 8Mit» Vm K. R,
Mk. Hoiithern Knni<n» DivlNlon. Alt.

m Greiioliv.

218Qranil SuininU.

220 Cambridge.
227 Torrance.
281 Burden.
230|New Halom.
247 Winiiehl.

248,Wintiel(lJunot.

264| Kellogg.

257
i

Oxford.
268 Dalion.

269 Wellington.

l27
128
185
144
746
'i55

163

170
176
182
187

146
152
160
166
171

269
277
284
287

Chanuto.
Eastern Junct.

Vilas.

Benedict.

Benedict Juuct.
Coyville.

Toronto.

Quincy
Virgil.

Hilltop.

Madison.

Benedict Junct.

Fredonia.

Buxton.
Upola.
Longton.

Wellington.

Rome.
South Haven.
Hunnewell.

16. Permo-Carb. »«>«

<t

II

41 1S(0
II 13 4 2

l< Ilia
II

«•

H
II

i< laiv

14c.Up.Coal Mres.vio
ti

II

II

II

II

<•

<i

M
<l

<i

i<

l|

II

II

II 91B

16. Permo-Carb.
II

It

II

iai9
xiia
1134
1103

Independence Extenalon.

166 Independence.

178 Bolton.

182 Havanna.
187 Niota.

191 Peru.

199 Chautauqua.
205 Elgin.

206 New Elgin.

214lHewin8.
220;Cedarvale.

I

14 0.Upper Coal »»<

Measures.

II

II

II

II

II

II

ii

II

Pan Handle ExtenHion.

261

262
270
277
282
284
289
297
803
808

808
819
829

Wellington.

Wellington Juno.
Mayfield.

Milan.

Argonia.
Albion.

Danville.

Harper.
Crystal.

Attica.

Attica.

Sharon.
Medicine Lodge.

16.;Permo-Car-i"»
boniferouB.

It

tt

It

It

16. Triassio.
If

M
tt

II

M
If

Atohlitoii, Topek» and 8«nta F0 R. k,
Southern KaniiKH DIvlMion.

Ml. Pan Handle ExtenHion.

808
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Ms.

Atchison, Topeka and Santa Fo
Railroad. Alt

468
465
470
477
486
487

491

601
616
626
687
646
652
662
571

590
606
615
628
634

679
588
599
607
316

625
fi43

652

658

663

662
676
679
681

Kondall.

Mayline.
Syracuse.

Medway.
Cooledflre.

State Line. so

Colorado. "<

Holley'8.»»

Granada.
Blackwell.

Prowers.
Caddoa.
Hilton.

Las Animas.
Robinson.
La Junta.

18 b.Ft. Benton.
«
«

u

"?
«?

8318

8184

8889

Gatlin.

Nepesta.

Boone.
Baxter.

Pueblo."

Benton.

Tempas.
Iron Springs.

Delhi.

Thatcher.

Tyrone.
Holhne's.

Trinidad."

Starkville."

Morley.

New Mexico.

Lansing.

Raton.
Dillon.

Otero.

20. Quat. River
bottoi-t.

«

18 b,

<(

K
f(

t(

<t

<(

«
«

Colorado.

M
«<

«

<(

U
U

18 d. Laramie.
18. Lignitic

Group.{

18. Cretaceous.

8488

8878

87 56

8877

8854

8977

4044

4284

4854

44S8

4689

4407

4674

5899

5518

5704
5965

6331

8746

705S

6620

6454

6377

Ms.

Atohlsont Topeka and Santa Fe
Railroad.

Maxwell.
692porsey.
7 16| Springer.

736jLevy.

758 Shoemeker.

766

776

780

Watrous.

Onava.

Azul.

786 Las Vegas.
792 Hot Springs.

805 Bernal.

816
837
841

846

849

851

869

863

San Miguel.

Pecos.

Glorieta.

Canoncito.

Manzauares.

Lamy.

Santa Fe.*o

Ortez.

868 Los Ccrrillos.

870 Waldo.
881 Wallace.
893 Aigodones.
902 Bernalillo.

910 Alameda.

Albuquerque.*'918

928 Isleta.

931 A. & P. Junct.*2
938 LoH Lunas.
948Belen.*»
95Jj;Sabinal.**

18. Cretaceous.
11

{
18 Cretace-

ous No. 1.

<i

18. Cretace-

ous.
«
«

Alt.

«06I

3883

5766

6238

6254

6396

8731

6670

6381

" 6709

14. Carbonifer-«05j

ous.
" «OIJ

(I

" 74JJ

18. Cretace- ««5«

I.
ous No. 1.

14. Carbonifer-«'«9

ous.

( 18. Cretaceous < 4 S8

No. 1.

" 6937

5819Lignitic

Group.

« 5604

«« 5246

•« 5087

« 8031

« 4919

(Base 18. Cret.<»3i

Summits of 16. & 17.

Jura Triass. alter'g,

« 4811

<< 48:4

l< 4831

4784

4741

thousand) composed of Igneous rockH, granite, .sienite, dioritf, basalt, etc. On the higher mountains

excellent pine timber grows; on the lower, cellars and sometimes oak : In the valleys of the Rio

Orande, mezquite. The general dryness of the climate and the aridity of the soil will always confiDe

agriculture to the valleys, by well-managed systems of irrigation ; but water courses which conwin

ranninjc water throughout the year are very rare. There are, however, large tracts of land, too

distant from water or too mountainous to be cultivated, whli'h afford excellent pasture for millions

of stock during the wuole year, as horses, mules, cattle, sheep and goats, and no feeding in stables

in the winter is necessary.
41. Albuquerque. On the east are rugged granite mountains. The country about the place is

well cultivated by means of Irrigation. It is astonishing how soon this apparently sterile soil is

changed into the more fertile by affluence of water.
42. Atlantic and Pacific Junetw^. For the sake ofcontinuity, the railroad fk'om this point by the

Needles to Mojave, is given In the chapter on California.

43. Belfn, Mountain bluffs reach the Rio del Norte, and consist of black am^gdaloidal ba-sall

44. Sabinal. This book is strictly a geological work and not botanical, but it is well to note the

beginning here in going south of two of the prevailing plants. The so-called mez^utfe, now first

makes its appearance. It is thorny like a locust, bears yellow flowers and long pods, with a pleii^aDl

sour taste, and the wood is compact and heavy. The mezquite is the most (Common cree on the higli

§lain8 of Mexico, and the pest of the country for travelers and forms the endless chaparnl.

[ere it Is but five or ten feet high, but in Mexico it is some times forty or fifty feet.

The other new plant is the yucca, resembling the palm tree with very fibrous, straight, pointed

leaves. It Is often the only tree growth visible in the desert, with its awkward branches terminaW

by tufts of its rigid lance-snaped leaves imparting a weird aapeot to the landscape. It bears a clusttr

of white, bell-shaped, numerous flowers hanging down from their weight, one to two feet in lengtn.
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This blank soace is intended for additional geolorlcal notes in pencil by the traveler.^

mi
in;-' <-'4. .1]

'm

i-i f

•
;

I

'?i-'.f 1 .

Mi

)



,s

NEBRASKA. 293

,.-'''!

Nebraska.'*'

GENERAL NOTES ON THE GEOLOGY OF NEBRASKA.
1. A large number of the localities have been peraonally visited. For lines not traversed,

careful consideration of published statements by Hayden, Meeic, Aughey, and others, has been
employed.

2. The quaternary deposits may be grouped, in the order of formation, as follows : (a) Till or
typical Boulder Clay, with numerous striated pebbles and boulders ft'om the north. It is usually
yellow or blue and "jointed." (6) Red Clay, showing commonly a red color and always more or less
piratified but otherwise resembling till, into which it passes below. It sometimes shows few, if any
aebbles in its upper portion, (c) Loess, a homogeneous straticulate silt usually dull yellow or drab
Hud commonly containing calcareous concretions, always cracked within, (d) A Red Loam, contain
ing sometimes white, water-iirorn quartz pebbles. This deposit is found beyond the western limits of
the till and red clay, underneath the Loess. It is frequently capped, as is also the Red Clay at some
points, with a dark chocolate-colored earth, two to four feet thick, commonly called " the old soil."

Bods of gravel and sand occur irregularly in all quaternary deposits, except, perhaps, the lioess. In
Knox county it is the prevailing drift deposit. The term drift is here used to indicate any deposit
containing northern erratics referable to glacial origin.

A volcanic ash stratum, evidently deposited in Quaternary times, is widely deposited in Knox,
Cuming, Lancaster, Seward, and Furnas counties, and along the Republican further west.

3. The Tertiary Deposits are not satisfactorily determined, especially in portions of the State
most traversed by railroads. Hayden, Aughey, and others agree that the later Miocene,White River
Group, and the Pliocene, Loup Fork Group, are both represented. But as they are conformable,
quite variable in composition, imperfectly exposed, and fossils are rare, they are easily confounded.
Hence the formations given in the table are largely provisional.

4. Another question in several cases is whether certain beds are Quaternary or Tertiary.
Certain beds of silt or " silicious marl " do not clearly show whether they were deposited in Lake
Clieyenne of the Pliocene age or in Lake Missouri, as we may call its successor or continuation in
Quaternary times.

Us. Burlington & Sllssouri River R. R. Alt.

Plattsmoutli.

4 Oreapolis.

9 Concord.

19 Louisville.

31 Ashland.s

43Waverly.
65Xincoln.

65 Denton.

1155

71 Berks.

76 Crete.

83 Dorchester.*

92 Friendville.

108, Fairmont.

115 Grafton.

123 Sutton.

136 Harvard.

151 Hastings.

166 Kenesaw.
176 Lowell.

182 Fort Kearney.
191 Kearney June.

Loess, 14 c. Up. Carb.
X « 974

>i 1040

18 a. Dak., " iio»

« 1186

18 a. Cret. Dakota Gr.
(« 12 4 7

f Deep till over i**'

\ 19 c. Pliocene? sail''.

18 b. Niobrara. i»68

0.
9

X

5

OS

>
o

o
Cm

t

>

1573

16»«

1599

1689

1812
1947

2088

2076

2150

Ms. Atclilson and Nebraska Division. Alt.

9
11

16

22
36
49
63
72
86
92

111

Lincoln.* 'i^o

Saltillo.

Roca.9 i2i»

Hickman.
Firth.

Sterling.

Tecumseh.
Table Rock.
Humboldt.
Salem.
Falls City.

White Cloud.

(Continuec

Loess, 18 a. Dakota Gr.
'

'< n 1 1178
" 14 c. Up. Carb.
" « 1247
II « 1319
II <i 1185
>> « Ills
>• i< 102S
« 11 98 5

(I (t 915
" 14 b. CLMres.«o*
i( I< 8 5 S

in Kansas.)

Nebraska Railway Division.

11
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Ma. Mebraaka Railway Tilv.—Cont. Alt.

89
96

102
109
117
124
181

142
160

142
149

164
178
186
196
206
219
286
240
242

Tamora.
Utica.

Waco.
York.
Bradshaw.
Hampton.
Aurora.

Marquett. i»»»

Central City.* 70

»

Phillips.

Grand Island.

Hastings.

Kenesaw.
Hartwell.

Minden.
Aztell.

Holdrege.
Rouse.
Oxford Juno.

Oxford.

2 3 3
o

istg
1989

1627
1G43

1725

1770
1S03

19 b. W. River, Loess.
" Alluv.

Alluv., 19 b.White Riv.
« « 18 71

t

1B47

20 Loess, 19 c. ««««

Pliocene Sand oyer

19 b. White River,

20 Loess, 19 c. Plio-

cene Sand ? over
19 b.W. Riv. ? 2o»9

Salera Branch.

11

17

26

ru~Falls

Verdo.

Shubert.

Nemaha

( Loess and Drift. »<»*

\ 14 b. Coal Mres. ?

j Loess and Drift, 14 c.

\ Up. Coal Mres.?* »5

De Witt Line.

16
23

De Witt.

Western.
Tobias.

(20
Drift and i"»

Loess, 18 b. Niobrara
Chalkstone.

Hebron Branch.

6
11

Chester.

Stoddard.
Hebron.

1621 20 Loess, 18 a. Niob. ?

ii

Nemaha Line.
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Union Paolflo Railroad—CbnMnued.
Ms. Grand Island and North Loup Br. Alt

47
49

Grand Island.

Sootia.

North Loup.

20 Alluvium. ""
/ Loess, 19 c. Pliocene

l over 19 b.White Rlv

Ma.

Sioux City and Paolflo Railroad.
Elkhorn Valley Line, Nebraska Dir. Alt.

12
13
20
29
88
46
63
61
73
89
96
106

117

117
119
124
132
140
149

169

128
140
147
162
171
192
200
210
219
229
240
260
269
269
280
287
299
806

Mo. Valley, la.

S.C.&P. Bridge"
Blair:

Kennard.
Arlington
Fremont.
Niokerson.
Hooper.

Scribner.

West Point. 18

Wisner.
Pilger.

Stanton.

Norfolk June.

Norfolk June.
Norfolk.

Hadar.
Pierce.

Morehouse.
Plainview.

Creighton.

Battle Creek. 1

7

Burnett.

Oakdale.
Neligh.

Ewing.
O'Neill.

Emmett.
Atkinson.
Stuart.

Newport.
Bassett.

Long Pine.

Ainsworth.
Johnstown.
Woodlake.
Arabia.
Thatcher.
Valentine.

20 Alluvium.
20Dft. pud Loess.iioo

t< K 11S7

r 20 Drift and »»»«

\ Loess, i2o»

i 18 a. Dakota. ""
f20Alluv. and i^s'

tLoes8,18a.Dak.»2«6
20 Till and

Loess,

18 b. Niob-
rara.

( Till, Loess, 19

\ Tertiary. ?

1326

139S
1413

1488

1532

Mn. Missouri Paclflo Railroad. Alt.

379
384
394
401
408
414
418
423
427
432
337
444
440
456
4(55

471
481

486
496

Reserve, Kan.
Falls City, Neb.
Verdon,
Stella.

Howe.
Auburn.
Qlen Rook.
Brock.
Talmadge.
Delta.

Dunbar.
Berlin.

Avoca.
Weeping Water.
Louisville.

Springfield.

Papillon.

Gilmore.

Omaha.

<3 iS
•c

o
IN

•-I

904

Drift, Loess, 'o^a

14 c. Upper Carb.
ti

u
t<

u
u
«
«

«l

l<

<(

lost

1140

100.1

99s

1039

1532

1532

Chic, St. Paul, Mlnneapolitt & Oiiialm K. K.

Nebraska Divi.Hion.

(Drift and Loess, 19 c.

rUocene(Loup) over
19 b. White River.

^
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Colorado.

BT St r. XMM0M8, UNITED STATES OEOLOOtST.

GEOLOGICAL FORMATIONS IN COLORADO.

II 1040

loon

99S

1039

H & Omaha K. K.

lion.

Loess, 18 a. Dak.

'ium, " "24
I II 1121

< Loess," n"
J, 18 b. Niob. n«i

II 14S0

II •) 13H
II ) 1306

II ? :300

18 a. Dakota.'""'

ift, Loess, 1100

Carb. Coal ^Irei
II 7 1100

'•?

11? 1J2)

11

II 1039

Above. ^*
[.Loess, ISa.Dfik,
' u iiuoa

b, Niobrara.

\nch.

^8b."Niob. "»«

iDrift, " 1*"

i< HS5

|l9 c. Plioc. sands,

ft.,
Loess, 19C.1"*

liocene sands, 19 b.

|. Riv., 18^^^
7h'

loess.
1"

146)

1684

\, 20 Loe8s^_2!."

[northwest, showing

Vest Point.

tch bluish olay.both

20. Quaternary.
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the other hand are found the original Archrean rocks, which form the baae of all the depositfi, and
Bome considerable areas of upturned Palteozoic beds, and of eruptive rocks. Aloug thu im-
mediate flanks of the mountains, especially un the east flank of the Colorado or Front
Range, the upturned Mesozoic strata often form fringing reefs, popularly called "Hogback"
ridges, approximately parallel with the shore line or the sea in which they were originally
deposited. Large areas of Archeean rocks have undoubtedly never been entirely subnrterged
since Aroheean times, and everywhere, where erosion has gone deep enough, they are exposed
as the base rock.

While the view of earlier geologists that the time of principal uplift in this region was
at the close of the Cretaceous still nolds good, evidence has recently been found in local
noaconformitles, of subsidence and elevation both previous and subsequent to this period.

AncHCAN Formations.
These consist of granite, granite-gneiss, micaceous and hornhlendic gneisses and

amphibolites. The granite is sometimes found as an immense central mass upon which
the more distinctly stratified members of the formation are apparently resting ; again
as distinctly eruptive or intrusive masses penetrating these members, and still again as
a constituent part or them, sharing in their bedded structure. Granite has never yet been
found in Colorado penetrating later formations than the Archwan, although .noma
later eruptlves have so crystalline a structure that they might on hasty esamin-
atlon be considered to be granite. Granite-gneiss is the name given to a very
co'.nmon development among these rocks in which, while the component miner-
alj are foliated, the rocks nave still the massive structure of granite. The true gneis-
ses vary flrom the extreme micaceous to the extreme hornblendic type, and the amphibolites
are massive rocks composed almost exclusively of hornblende. Less crystalline rocks than
the above, if present, are very rare, and as yet no limestones whatever have been found
among these rocks. For one who wishes to make a study of this oldest known geological
formation, which presumably represents the first rock crust of the globe, no better fieldcan
be found than is afforded by the many deep canon exposures of Colorado.

Paueozoic Fonmations.
These are much thinner in Colorado than in Nevada or in the Eastern states. The

Cambrian which is the lowest formation found in contact with the Archcean consists of a few
hundred feet of saccharodial quartzites, generally white, and passing up into shaly and more
or less calcareous beds carrying fossils of the Upper Cambrian. A still lower unconform-
able series of beds, about ten thousand feet in thickness and later than the Archiean, has
been observed by the writer at a single locality in the state but not on the line of any rail-

road. Above the Cambrian are a few hundred feet of light colored siliceous limestones, of-

ten magnesian, sometimes greenish or pinkish in color, whose fauna corresponds to that ol the
Pogonip, or Silurian limestone of Nevada.

The Devonian is apparently wanting in Colorado, as the beds found immediately overly-
ing the above, generally a blue gray limestone or dolomite, carry lower Carboniferous fos-

silri. There is some evidence of a nonconformity by erosion in the upper part of

the Silurian which would explain the local absence of Devonian formations. The Carhoniferoui for-

mation has a greater aggregate thickness than all the other Palteozoic formations combined.
The lower Blue limestone (above mentioned is genera'.ly succeeded by black shales andthe»e
by a very considerable thickness, amounting to two or three thousand feet, of sandstones
and conglomerates with subordinate beds of bincK shale and limestone, locally known as

the Weber Grits. Thin beds of impure anthracite are sometimes found in the lower part of

this formation. Its prevailing colors are gray or red. The upper part of the CarVion-

Iferous formation is of similar constitution, generally with an increasing proportion of calcar-

eous beds and of coarse red sandstones, which are often diflicult to distinguish from the imme-
diately overlying red sandstones of the Trias. Gypsum is found in these unper beds. >'o

unquestionably Permian fauna has yet been found in Colorado.

Mksozoio Formations.
The Tria$ is represented by a series of coarse red sandstones and conglomerates, the form-

er often strikingly cro8sl>edded, which are everywhere prominent by their brilliant coloring.

Organic remains are apparently almost: entirely wanting in these beds, for which reason it is

impossible to draw a definite dividing line between this and the proceeding or succeeding forma-

tion.

The Jura consists of a gray or buff sandstone at base, often crossbedded, succeeded by

shales of variegated colors, with lenticular secretions of limestone which sometimes form a

distinct and prominent bed. This formation is locally well defined by both molluscan and

vertebrate remains.
The OretaeeoM is the most important of the Mesozoic formations and is subdivided into four

members. The Dakota at the base is characteristically a heavy bedded sandstone or quartz-

ite, carrying a peculiftr conglomerate bed at its base. The formation also includes some beds

of shale, and on the eastern slopes of the mountains carries beds of remarkable pure fire

clay. The Colorado next above is essentially a clay formation, its clays being black when

freshly opened and bleaching upon exposure; its topography hence is quite characteristic.

It generally carries a bed of^light colored limestone, which is known as the Niobrara lime-

stone, being characteristic of the sub-division of that name formerly made by Dr. Hayden.

The Abx HUl$ and Laramie sub-divisions which succeed consist of alternating friable sandstones and

clays, and are only distinguishable flrom each other by their molluscan remains, which in

the former are marine, in the latter brackish, or fresh water. The Laramie formation hss

been formerly considered Tertiary by some geologists on account of its fauna, but later in-

vestigations have shown it to be more properly the closing member of the Cretaceous from i

paleontologlcal point of view, while its stratigraphical relations have always associated it with

the Cretaceous. It is the coal-bearing formation of the West, most all the known coal deposit)

whose horizon has been accurately determined having been found to belong to it, while of

those not yet thoroughly studied some have been provisorily assigned to the Fox Hills.
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TcRTiARV Formations.
There are many detached remnants of fresh water Tertiary formations in Colorado, the

relations of which to each other have not yet been thoroughly worked out, nor in most
cases have their ages been satisfactorily determined. In the above notes therefore they have
not been assigned to any definite subdivision, and the local names are given only when they

tre sufficiently known to Justify it.

QUATCRNANV FORMATIONS.
These have likewise not been subdivided, though it is evident that there were Beversl

dUtinot periods of deposit. They have been indioated in the notes only where they so ob-

scure the underlying formations that the latter can be determined either not at all or only

with oonslderable unoertainty.

Cruptive Rocks.
These form a most important feature in the geology of Colorado. In the Archeean rocks

they occur as narrow dikes of porphyry, diorite and diabase. In the Paleeozoic and Mesozoic forma-
tions are laccolitio masNOH and immense intrusive sheets of prophyry, porphyrite and diorite whose
principal time of eruption was Just preceding and subsequent to the Post Cretaceous upheav-

tl. Among later Tertiary and recent eruptive rocks are found hornblende and hypersthene an-

desites, basalts, rhyolites and less frequently trachytes. 'I'he larger areas of recent surface

flows pro found in the southwestern part of tlie State. H-^re are extensive bedded masses
of breccia, formerly considered trachytic but probably *n large part, if not entirely, ande-
BiviC

Minerals.
Colorado is exceptionally rich in rare and precious minerals. The best known locality is

in the Archeean area around Pike's Peak, extending west as far as Florissant and north to

Platte Mountain. Here are found very nne topaz, amazon-stone, zircon and phenacite crys-

tals and avery complete series of cryolite minerals, hitherto known only in Greenland. Boul-

der county is famous for its great variety of Telluride minerals, many new to science. Topaz
is also found in the Arkansas valley, in druses in the rhyolite of Nathrop and Chalk Mountain,
associated in the former locality with fine clear garnets. A great variety of silver, copper
and bismuth minerals have been obtained from various mining districts. The San Juan and
Elk Mountains offer a most attractive field for the mineralogical explorer and have already
yielded many new and rare mineral species.

Precious Metals.
In the value of its product of precious metals Colorado ranks first among the States. Its

average annual product may be estimated in round numbers at four million dollars in gold and
sixteen millions in silver (coining value). Of this value the single district of Leadvilk pro-
duces more than half. In other metals its most important products have been lead and
copper, amounting in a single year to 7(),ono tons of the former metal and a thousand tons
of the latter. Its ores present every variety of mineralogical composition, but that which
produces the greatest aggregate value is argentiferous galena and its secondary products.

In geological distribution the ores are as diversifiod as in their mineralogical constitution.

In the Archeean are found the Telluride ores of Boulder County, the auriferous pyrites of
Gilpin County, the argentiferous galena and other silver minerals of Clear Creek and Hall's

Valley, and deposits in in the Wet Mountain valley, the Mosquito, Sawatch and other ranges. Ores
have been extracted from the Cambrian and Silurian in the Mosquito Range,at Red Clif^atOuray
and possibly at other localities. From the Lower Carboniferous limestone is derived most of
the ore of Leadville, of Red Cliff, Aspen, Monarch, Ouray and other mining districts. At the
Ten Mile district and in various parts of the Elk Mountains and San Juan Mountains ores
are obtained from the upper horizons of the Carboniferous. Some of the ores from the vi-

cinity of Breckenridge and of the San Juan region come from Triassic horizons, while
those in the vicinitv of Irwin, Gunnison County, and probably of several other regions not
yet examined, are round in Cretaceous rocks. While eruptive bodies in some form are an
almost invariable accompaniment of the valuable concentrations of ore in Colorado, the ore
itself is rather more frequently found in the associated sedimentary rocks, especially when
the latter are calcareous. Important deposits are found, however, in the eruptive rocks them-
selves, notably in the San Juan region, in Summit District, Rio Grande County and in Wet
Mountain Valley, (Rosita and Silver CiifT); moreover the so-called fissure veins in the Arch-
tean are sometimes only mineralized dikes of eruptive rock.

Coal and Iron.
Although the development of these more useful minerals is still in its infincy, amount-

ing to a million and a quarter tons of the former, and 25,(K)U tons of the latter, the natural resources
of the State are most extensive. The coal horizons surround the mountains on every
side and penetrate many of the interior valleys, while many deposits of iron ore have al-
ready been discovered, although the industrial conditions h ve not yet developed a very ac-
tive search.

Semery. Colorado presents several types of scenery, each in itsvtoyof great interest. On
the east are the great treeless plains, sloping imperceptibly towards the Mississippi valley. Their
soil is naturally rich, but, owing to the slight rainfall, only that portion which can be irri-

gated is available for agriculture, the balance being utilized as pasturage for cattle and sheep.
Facing the plains is the Coloraao or Front Range, whose trend is nearly north and south
and which is cut by the deep caflons of draining mountain streams, utilized bv the various
raflroads which reach the interior. Back of this are a series of mountain valleys, the prin-
cipal of which are the Wet Mountain Valley, San Luis Park, South Park, Middle Park and
North Park; all but the last of these are penetrated or traversed by railroads. West of
these is a second series of mountain ranges forming the general line of elevation known as
the Park Range, but which is less regular in structure than the Colorado Range. Opposite
the South Park it is spilt into two ranges, the Mosquito and the Sawatch, by the deep
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longitudinal Tnlley of the Upper ArkanaM River. West of thene two syntemB of elevation Htmtnhei
the Mesa reKion of the basin of the Colorado river, characteriiied hy its inti.cato net-
work of deep, narrow oaflons out through Rott horizontal etrnta, which flndu ItH mowt RtrilcinK
deTelopment beyond the boundarieH of the state, in Utah and Arizona. DetitchcU moim.
tiUn masaefi strftch out on the western fla.iks of the ranges above mentioned into tliii) iilg.

teau region. of these the most important are the San Juan Mountains and tiiu Elk Moim-
tains, on the south and north of the Ounnison River respectively, which are largely componed
of eruptive rocks, and some smaller masses such as the Sierra La SnI, eto., which aiipnrint-
ly owe their elevation entirely to eruptive action. Types of the varied scenery of tluxo va-
rious regions can be seen from the railroad itself, but a far better knowledge is ohtnint'il by
short excursions which can be readily made from various central points.

From Denver excursions may be made Ist to Estes Park, 76 miles north, (two hours tiy

rail and four hours by stage) a most beautiful mountain valley in the granite mountains, and
the only one to whicn the name " Park," as it is understood outside of Colorado, is properly
applicable. A good hotel and various ranche boarding houses atford accommodations to the
tourist and a great variety of excursions may be made on horseback or in wagon. Lon"'a
Peak, the most precipitous in the Colorado Range, can be easily ascended nn boi, by th.se whcise
nerves are sufflciently steady. The air Is dry, cool, yet mild, and peculiarly hcaltliail. ju
elevation is about 8,()no feet.

2nd. By rail to Boulder and tnence by wagon or on horseback to the famous Tdluride
mines of Boulder County.

3rd. By rail past the volcanic mesas of Golden, up Clear Creek Caflon to the .nines of
Central City and by Idaho Springs (thermal baths) to Georgetown;, from Graymont, the ttr-

minus, it is an easy two-hours' walk or ride to tho summit of Gray's Peak.
4tn. By rail to Morri.son—upturned Mesozoio strata, carrying gypsum and rema ns of At-

lanta sauru.a.

6th. By the Denver and South Park Railroad up the Platte cafion to the South Park,
Thence either across Mount Guyot to Breckonridge, and up the Ten-Mile valley to Ltmiville'
or southwest across South Park to Buena Vista in the Arkansas Valley, ana over tiio Sa^
watch Range, by the Alpine Pass, to Pitkin and Gunnison.

6th. By the Jenver and Rio Grande to Palmer Lake (summer hotel and pfoasure

?
'rounds) on the divide between the South Platte and the Arkansas rivers and close to the
oot hills of the Colorado Range.

The metallurgist will be repaid by a visit to the Argo (copper) and Grant (lead) smelt-
ing works on the outskirts of Denver.

From Colorado Springs (excellent hotel—"The Anthers"). By carriage or rail (four miips)
to Manitou, the fashionable summer resort of Colorado. Many hotels. Iron and sota (effer-

vescent) spring?. Caverns In the Silurian limestone. Ute Falls (granite). Garden of the Gods
(upturned red sandstones). Glen Eyrie (residence of General Palmer), with picturp-C|UH gorge
in Archaean and Cambrian just ba.'lc of the house. Ascent of Pike's Peak (station o? the

U. 8. Signal Scrvii-e on the summit) can be made in a day either on foot or on liorsiback.

Drive across Ute Pass to Manitou Park, a pretty mountain valley containing a remnant of

Cambrian and Silurian strata, deposited in a bay of the original Archa?an land mns.s, which
have escaped erosion. Near Cheyenne Mountain are found 'the rare cryolite minerals, and
south of Manitou near Florissant amazon stone, topaz and phenacite.

The piojectHd I.iidland Railroad (broad gauge) starling lr<>m Colora>lo Springs will cross

the Ute Pass, traverse the lower part ot South Park, crossing the Mosquito Range (Palseo-

zoic and Archrean) to LeadviUe, and thence across the Sawatch Range (Archiean) to Aspen (silver

ores in lower Carboniferous limestone) on the Roaring Fork of^Grand River.
Pueblo is of more importance as an industrial centre, than from a picturesque point of view. To

it are tributary the Caf\on City coal fields, and those worked by the Atchison, Topeka & S.inte Fe
R. R., and the Denver & Rio Gr-inde Railway in the vicinity of Trinidad and El More, while the

various interior railroad lines centering here communicate with the principal mining districts of the

state. Two large lead smelting works and one Bessemer plant are already established in its imme-
diate vicinity.

From Pueblo railroad lines run south, southwest, west, north and east. (SoutA, the Atchison,

Topeka k Santa Fe leads to New Mexico, and the southern overland route. Southweit, the D. 4 R,

G. Railway crosses the La Veta pass,Just north of the Spanish Peaks and south of Blanca Peak.into

the broad alluvial valleyof San Luis Park. From Alamosa a branch follows up the Rio Grande river

to Wagon Wheel Gap, now a favorite summer resort ; another branch runs south down the same river

into New Mexico; while the main line crosses a low range of eruptive rocks resting on Archten,

past the Toltec gorge, and then crossing the Cretaceous and Tertlarv plains of the basin of the San

Juan River to Durango (coal mines and smelting works), penetrates the San .Juan Mountains tnrough

the magnificent gorge of the Amimas, having its present terminus at Silverton in Baker's Park.

This is the centre of the boldest and most precipitous mountain mass in Co.orado, as well asofman^
Important mining districts. The Alpine climber will here find many u^itried peaks to test his

prowess; the j<eologist many problems to solve, and the mineralogist an endless variety of mineral

species to be aetermined.
Wutward. The main artery of the D. & R. G. Railway reache ' the mountains at Cafion City

(State Penitentiary, Hot Springs and bath. Soda Springs, Load smelting works. Limestone quarries,

and petroleum wells in the country around). From here a branch runs southwest through thena^

row gorge of Grape Creek to Wet Mountain valley and the mines, of Silver Clift. The main line fol-

lows up the Arkansas river through the magnificent cafion, known as the Royal Gorge, and throMh

minor valleys cutting across the north end of the Sangre de Cristo range and the south end of the

Mosquito Range to Salida at the junction of the South Arkansas with the main stream. From SalHi

the original line follows the flne north and south valley of the Upper Arkansas, carved mainly out

of Archaen granite, to Leadville, the great silver mining centre. From Leadville the beautiful Twin

Lakes, formed by the damming up by terminal moraines of a mountain stream issuinc from

a deep gorge in the Bawatch Range, can be reached in a drive of 16 miles. A good macadamized road

leads across the Arkansas valley (six miles) to Soda Springs, at the foot of Mount Massive (14,298

feet). Beyond Leadville, branches of the D. & R. G. Railway cross the Continental divide to tba
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Denyer.'

West Denver.

Auraria.

Mooreville.

Bear Creek.

Littleton.

Wheatland.

»

Platte Carton.'
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South Platte.*

Dome Rook.
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Pine Grove.
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Slagkt's.

Meadows.
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Hoosier. ^
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Como.*
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1
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il44

il51

Curtin.»«
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Red Hill.
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115Fairplay.>»
120 London.

118 Platte River. >•>

120 Hill Top.

127|McGee'8.

182' Charcoal.

188 Schwanders.

187 Buena Vista.

188

187

142
149
163

Sch wanders.

Nathrop.i'

Hortense.

\lpine.

St. Elmo's.

156 Murphy's.
176,Pitkin.»»

190|ParlinB,

202 Gunnison.
216Baldwin.
219'Baldwin Mines.
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\ LaraniieCretaoeoui,
18 b. Colorado.

II
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II

16. Trias. •»«»

l.Archoean.

20. River Bottom,
f 14. Carboniferous
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1. Granite.

II

II

f 20. Quaternary
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1. Archaean,

r 20.Quateniary

\ over Archaean.
1. Granite.

N
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1. Archaean.
II

20. Quaternary.
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18 d. Laramie.

Colorado Central Branch—Colorado Diviaion.

Broad Gauge.

6

18
24
82
40
63
7:

80
85
92
100
110

Cheyenne.

Colorado Junct.

Lone Tree.

Taylor's.

Bristol.

Fort Collins.

Loveland.
Berthoud.
Longmort.
Niwat.
Boulder.

Louisville.**

Church's.

r 19. Niobrara «•»
\ Pliocene.

II

18 c. Fox Hills.

18 b. Colorado.
II

II

II

18 c. Fox Hills. »»o«

18 d. Laramie.

north, one descending Eagle River to the mining town of Red Clitf, the other the Ten-Mile river to
the Middle Park, each valley being extremely precipitous and pieturesoue.

I
From Salida again, the prenenit main line goes westward, past Poncno Springs (Thermal baths),

I sending off a short branch to the northwest to the Monarch mining district, and southward acroas

I
PoDcho Pass into the San Luis Valley and the iron mines at Hot Springs. The main line croaaea the

Isouth end of the Sawatch range by the Marshall Pass and follows the Gunnison river down to the

I
Utah boundary line. From Giinnlsc.n City (LaVeta Hotel) a branch runs north to Crested Butte, a

lEood centre for visiting the wild and beautlrul scenery of the Elk Mountains, and the mines of an-
lihracite and bituminous coal, of silver, copper and lead. The forest growth and vegetation is gen-
leially more luxuriant on these western mopes thnn on the east flanks of the mountains. Below
IGannlson the railroad paaaea part way through the cafion of the Gunnison (known aa the Black
Icaflon) and then divorges to the south into the Uncompaghre valley. From Montrose in this valley
Ithe San Juan mountains may be reached by stage by way of Ouray, probably the most picturesquely
leituated town in the state. Further westward the country asaumes the somewhat monotonous but
iBtriklDg appearance characteristio of the Colorado plateau region.
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Union Paclllo Rnl lw»y.
Colorado Central Draiich—Cult>raiio DivlRiuu.
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Boulder.
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Sunset Branch
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420 Wallace, Kansas.
429 Eagle Tail, ••

440 Monotony, "

462 Arapahoe <*'

462 Cheyenne Wells.

472 First View.
487 Kit Carson.
499 Wild Horse.

610 Aroya.
628 Mirage.
634 Hugo.
646 Lake.

662 Cedar Point.

666 Oodftey.

677 Agate.

696 Byers.

607 Bennett.

617 Box Elder.

629 Magnolia. 3 4
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II

II

II

ii

«i

II

II

M
«
II

II

II

<l

M

II

II

II

1414
ST7«
400*
4aTT

41l»
441«

4«4I

4S4t
S050

»7II
A«0«
84SI
BIOS

ssai

20. Quaternary
Gravels.

4< 5175

tpo.surc to the atmoN^here, in part reHlsting diHintegration and making handsome
8. Quarries near Buttalo Station.

silver ores.

readily un ex|:

buildinjt stone. Quarrii

5. Estabrook—Qrant. Granite gnei-ss, schLsts (8ome amphibolites) and gray granite.

6. iVebster. Ftrnnch Valley leads to Geneva district and Hall Valley mines. Bismuth i

7. Hoover—Kenosha. Gray granite and xome eruptives.

8. Como. Coal mines west of town. At Hamilton, higher up 'i'arryall Creek, are abandoned gold
placers. Here was the first discovery of gold in Colorado west of the Colorado range.

9. Boreas. Mt. (luyot to the east, almost entirely made up of eruptive rocks, with a few caught
upfrnKmonts of sedimentary beds.

10. Argentine—Mayo. The Vieds are much disturbed and probably faulteil on the slopes of the
range toward Blue River valley, and the horizons have not been deti'rniined with certainty.

The Hanib'ones on the lower slopes prol)ably belong to the Dakota, and the black clays higher up
may be Colorado.

U. Breckenrtdge—Dickey. Road follows valley of Blue River. Rich gold placers have been
vashed in this and tributary ralleys.

Vi. Curtain—Birds Eye, On the east side of the narrow valley of Ten Mile Creek which the
R. R. ascends, the steep slopes of the Mosouito Range furnish excellent exposures of Archaean
rocks. White veins of pegmatite and dark bands of hornblondio schists stand oi t prominently in

the generally liifht-oolorea mass of granite-gneiss. About three miles above Wheeler the R. B.
crosses the Mosquito fault, and passes from Archeean into Upper Cnri>ouiferous and intrusive
porphyry.

13. Alicante. The Mosquito fault crosses the Arkansas valley in a north and south direction
about tangent to the curve or loop of the railroad. By its displacement the Archtean rocks forming
the high mountains to the east have been lifted up and brought into juxtaposition with Upper
CarboniferouH and Triassio strata on the west.

U. Leadville. Silver mines in Carboniferous limestone. Gold placers in gulches.
Fairplnti. Quarternary gravels which have been washed for gold.
Platte /iiver. Salt Springs and gypsum deposits west of here.
Nathrop. Ridge east of station, rnyolite carrying topaz.

Pitkin. Ridge of Paleeozoic limestones to the northwest.
Louisville. Fault in R. R. cut one half mile south. In opposition are seen the coal s.s. at

base of Laramie, and the shales and iron-stones above the sandstone.
20. Ralston. Basalt breaking through the Cretaceous formations in hill to the west.
21. GoMen. Table topped ridges to south and east formed of Denver Tertiary beds, capped and

j

protected from erosion by flow of basaltic lava. Hogback ridges of Dakota sandstone, carrying fire

I
clay to the west. Coal mines in vertical beds of Laramie sandstone. See 22.

: 22. The road crosses vertical outcrop of Laramie and Dakota Cretaceous and of Triassio Red
I

beds before entering the Archeean. Excellent fire clay found in the Dakota, north of Golden.
23. Qranite, granite-gneiss and schitits.
Si Gold mines in granite-gneiss often associated with porphyry dikes. Main ore is auriferous

I
pyrites. Treated in amalgamating mills.

I
25. Oeorgetoum. Silver mines mainly in granite-gneiss and intrusive porphyry. Main ore

ivsentiferous galena, pyrlte and sulphides ol silver. Ore mostly treated in smelting vi

I being dressed and concentrated here.

15.

16.

17.

18.

19.

ing works, after
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Union Paolflo Railway.
Ms. Denver, Marshall and Boulder Branch. Alt.

11

wt

b

n

'o

SB
VI

^«
•1-4

Pt4

Denver.

Argo.'*
Argo Junction.

St i™per.

C. C. Junction.

Louisville.f g

Boulder.

Ni Wot.
Longniont.^i*

Highland.
Berthoud.
Loveland.
Fort Collins.

120.
Quaternary

over Denver
Tertiary.

20. Quaternary.
«

H

18 d. Laramie.
18 c. Fox Hills. »»o«

18 b. Colorado.

«

<i

18 c. Fox Hilla.

Denver and Rio Grande Railway.
Denver and Leadville Line.

2

4
8

11

17

26
29
88

85
89
43
47
62
66

68
62
67

71

75

84

89
94
96
106
112

Denver.

Bumham.
N. 0. Crossing.

Petersburg.

Littleton.

Acequia.'^

Sedalia.i*

Plateau.

Castle Rock.«»
Douglas.
Glade.**
Larkspur.
Greenland.* <

Palmer Lake.**
Monument.
Borsl's.

Husteds.**
Edgerton.
Pike View.**
Colorado

Springs.**

Widefield.

Fountain.

Butte.**

Wigwam.
Pinon.

Cactus.

1

20. Quaternary,
over Denver * * ^ *

Tertiary

II

It S S 5

19. Monument »*'«

Creek
Tertiary.

i(

<i

M 61(8

l<

« e s 1

5

4< 664

1

It «»»9

u

M 6 9 S 3

l( 6 1 1

1

((

It

<(

18 d. Laramie
SB70

20. Valley Quater-

nary over 5g,^
Colorado

Cretaceous.
« 6&0S

l< 18 46

41

(I sole

Ma

120

124

130
135
140
143
144
163
157

161

162

165

171

176
186

193

199

205

207

|216

217
1224

!225

1226

234

239

242

243
246

250

'255

•269

201

266

'270

1273

274
277

Denver and Rio Grande Railway.
Denver and Leadville Line.—Con: Alt.

Pueblo.* »

Goodnight.

Meadow.*'
Swallow.
Carlisle.

Beaver.**
Thompson.
Florence.*"

Reno.' 1

Cafton Clty.s"

Cafion Junction.

Gorge.**

Parkdale.**

Spike Buck.»»
Texas Creek.**
Cotopaxjc.*'

VaUio.

Howards. * •

Badger. «»

Cleora.

Salida.«o

Brown's Cafton.

Harp.
Hecla Junction.

Nathrop.«>

Midway.

Buena Vista. • '

Domick.
Aniericus.

Riverside.

Pine Creek.

Granite."
Twin Lakes.

Hayden.

Crj'stal Lake.
Malta.

Eilers.**

Leadville.**

I

18 b. Colorado. *6t>»

f 18 b. Colorado *'oi

\ Cretaceous.
" 4794

«

«

18 c. Fox Hills,

f 18 b. Colorado "»
\ Limestone.
1. Archcean. ssu

(I

17. and 18 a. Jura
and Dakota sns

Cretaceous.

1. Archaean.

1. Gnei.s8. <iig

1. Red Granite. ^>n

120.
Quaternary and

Tertiary beds «"»

over Archiean.

f 20. Quaternary's"

\ over Arch.Tean.

f 14 a. Upper Carbon.

\ iferous. «'"

f20. Quaternary""
\ over Archaean.

<< 7011

(t

1. Archivan.
(i

( 20. Qaternary »'•

\ over Archiean.

1. Archaean. "•«

f20. Quaternary"*!

\ over Archaean.
<{

« nil

f 1. Archaean ""
\ uranite.

« 1711

<• I9ii

9009

f20. Arkansas »'J

\ Valley Quaternary,
II 9111

>i 9»l

120. Quaternaiy. "••

« lOlTI

26. OraymoJit. A.icent of Gray's Peak easily made in a few hours.

27. Biq Springs-La Salle. The railroad follows the bottom of the South Platte Rivpr. The

country acfioininj? is formed of Upper Cretaceous beds overlaid on the north by Miocene Tertiary.

2a Platttsville- Denver. The pinin country traversed is underlaid by Laramie Crotaceoiu

covered by quaternary gravels and loess, and in some parts by remnants of Denver rprUary.

29. PlatteviUe. directly west is Long's Peak (14, 371 ft.), at the southern end of the beautiftl

vauey of Estes Park ; it ia the highest and finest mountain in this portion of Colorado.

30. Coal mines.
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le Railway.
[iine.—Con: Alt.

Colorado. *^t
b. Colorado *»»•

Cetaceous.
'« 479»

<4

«
4<

l(

<l

Fox Hills.

b. Colorado »»»

Limestone.

rchiBan. '"»
<i

'. and 18 a. Juts

and Dakota !'>>

Cretaceous,

rchsean.

ineiss. •'••

ed Granite. *'•«

3. Quaternary and

tertiary beds «»"

over Archoean.

0. Quaternary""'
over Arch.'^an.

4 a. Upper Carbon*

iferous. «"•

0. Quaternary""
over Archaean.

« 7011

(<

lrcha.an.
«

0. Qaternary '"•

over Archxan.

^rchflpan. ""
0. Quaternary"*'

over Archaean.

« till

Archuean '^'o

uranite.
It 1711

<. SI13

i< 900S

10. Arkansas ""

Valley Quaternary.
Jill

99(1

9111Quaternaiy.
loni

h Platte Rivfr. The

Miocene Tertiary.

Laramie Crotaceoui

nver Tertiary,

end of the beautiful

olorado.

COLORADO. MNT

Denver and Rio cfrande Railway.
Denver and Ogden Line.Mb.

217SaUda.«o

221 Poncha Junct.*'

22(jOtto.««

228 Mears Junction.

230| Shirley.

235;Gray's.«»

242|Marshall's.«»

245'nillden.

246! Shamans.'

»

250|Chester.

254 Buxton.

259 Sargent.

2C4'Elk8.

2G7|Crookton.

27llDoyle.

272 Bonita.'o

278;Parlin."

284 Mounds.
290;Gunni9on.'»

29()'Ri<lgcway.

302 Kczar.

309Cebolla.»»

310Sapinero.''*

322 Curecante.

329|Crystal Creek."

331iCimarron.'«

336Cerro Summit."

343 Cedar Creek.

353, Montrose."

Alt.

• 20. Quatem&ry 7o^«

\ over Archaean, i

/ 19. Tertiary »*8 8

\ Lake beds.

1. Archaean.

Andusite.
« 8 8 s 4

1. Archaean Granite.

Andcsite.

1. Gneiss.

Eruptive Rocks.

1. Archaean.
«

Eruptive Rocks.

, Archoean.

20. Quaternary.

1. Archxan.

«
«

8456

8085

7928

»66»

7409
7330

7223
7052

6869
6874

Ms.

Denver and Rio Grande Railway.
Denver and Ogden Line —Con. Alt.

364Colorow.»9
374 Delta.

3V6|Escalante.

392|Dominguez.
399| Bridgeport.

409 Kahnab.
412 White Water.
425;Grand Junct.
433|Roan.8o

439jFruitvale.

446 Crevasse.

452Shale.
457 Excelsior.

463' Acheron. "9

474'We8t Water.121
479 Cottonwood.

I
Continued

20. Quaternary.
«
«
«
«
<•

u

«

«
l(

<l

«
II

((

4947
4814
4771
4727
4649

4638

4561

4509

457»
4895

in Utah.

Denver and Silverton Line.

rJlJBessenier.'i

129 San Carlos.

134 Greenhorn.
141 Salt Creek.

147 Granero's.

151 Huerfano.
164 Apache.
176 Wal8en's.8

ISljWahatoya.

191 La Veta.

f Fox Hills

\ Sandstone.
i<

f 18 b. Colorado 6»2 8J|l99lOjo.

\ Clays. r202iMule Shoe.8 2

« 577i|'206,Veta rass.88

18 b. Colorado. *"i
« 4912
i< 6 76

U 5442
«
« S65r
« 5 917

18 d. Laramie. «»«»

18 a. Dakota. «*»«

14. Carbonifer-^0 2

ous Beds.
« 8167

<( 8782
«

{

found in Jur.i—Trias (red beds) just above town

Mines of gold

.11. Morrison. Rpmains of Atlnnosanrus

resting: on Aroliiiean Gypsum deposits.

n' Stout. Gvpsum deposits found in Triass;? roplsa.
. ,i

•i'i Numerous diluis of porphyry and diorito traversinj; the Rrnnito and schistn

mid silver. In the former a most interesting series of telluride minerals.

34 Aravahoe—Mnwivlia. Tlio outlines of tlie formations on tlits plain area are still somewhat

miocrtiiin; tiiey are uniiouhtedly Cretivceoiis, however, with iv viirying cover of (iimternary.

X,' Underlaid hy l>eiiver 'I'ertiary. „. , , ,, i- ,

3G. Anjo. Lar^e smelting works using the Augustine Ziervogel process for the separation of

silver from eopper.
r,, ^

.iT. Acfiiiia. High line eanal crosses Plum < reelc. ... m i _
m! SMm. \\M Cat Unites to the west fihow folding of Monument Creek beds. Plateau

'"^"^i! 'ZaftTnT Taulo '{oppe7hills to the east, capped by pink rhyolitic tufa, extensiv^

tisc.l lis liuililing stone in Denver.
4(1. aiiiile. bawson's Hutto to west. ^ _,, «il*

41 Greenland. White K-noll of Tertiary to west, known as Casa Blanea.
,„„,,„.„ „„V'J»iO.

i>. Fcdmrr Lake. Tertiary covers upturned edges of Mesozoic and Palffiozolc strata and|[;#Bur8

RMirst Arc'hiean t..^^^^^^

to tlio west are some tall mouumenta, characteristlmiij^^

forip ition ''" '!''d)la

44. Pike Vim. On the line between Monument Creek and Laramie formations. ,,•».*'.„.

4^ Colorado Sprinqn. Finrt view of Pike's Peak. Manitou, a summer resort where ,tj>^ff^u^

-Mini's an' situated lies four nlies west, in a recess at the foot ot the mountains. '""'-"y'yL
W iiuf/ruoad follows the bottom of the Fontaine-qui-bouille, or Fountain Creek.^aipftd *y

t 10 Canailiaii trappers from the effervescent springs at its source.
'^^^JJ

47. Pueblo. Niobrara litnestone carrying casts of Inoceramus in railroad cut nortn,9f)tofl(t.

48. iileadow. Biutfs capped by limestone.
,, , , m /r» „., »uhn, »iwJ'il^ »ilir««H

49. Beaver. Prominent outcrops of Niohraro "mestonealonR Bluffs on either Bld^f^ r#^roa<I.

Florence. Oil Well*. Brancii to Ci^f^on City coal fields to south.

J?e)io. Laramie beds capping dirt's to north.
Ijrrtli .or

u<ih
60. -^ , ,

61. Peno. Laramie beds capping dirts to north.
oii^ VtiSi'.Lltoi'F

62. Cniion City. Road crosses upturned edges of Dakota 8an<|ftone Jura and^f^^tfcr
flapped by later horizontal beds. Effervescent spring in Dakota hog back n^m^fifo^^mf-mfi-
Hot Spring on south Dear oonUot of Aroheean.
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[COL.)

le Railway.
line.—Con. Alt.

0. Fox «m
Hills.

Tertiary *»»»

Sandstones

ad Shales.

II 6100

II 63(S

II (210

aatemary.
Tertiary «*i5

Sandstones

hud Shales.
•I

II

6«S0

66«9Laramie.
HiUa.

II

)b. Colorado**"

Clays.

Id. Dakota «»"

Sandstones.

[ 0. Upper Car-

boniferous.
II

.Weber Grits.""

,
Archtean Red
Granite.

Granite Gneiss

and Schists. '"»

II >ui

II 87<1

Quaternary""
Valley.

hlBta with intrualTt

^roheean land mats.

ve rocks (andesitet),

outh of Vallio.

somewhat faulted,

WD •

ystals of garnet and

t Harvard (14,375 ft,)

(14,196), Mt. Antero

acers. Twin Lakes,

ek, a few miles wesi

defined moraines on

Ite beds covered by

its in Carboniferous

At 273.6 to 274.6 W

tapped by Cretaceoui

COLORADO. 307

Denver and Rio Grande Railway.

I^g. Manitou Branch. Alt.

76 Colorado Spr'gs.

781

81

Colorado City.

Manitou.io»

5970

60»2
18 d. Laramie.
18. Colorado.

fl4. Carbonifer-«»o2

\ oua Limestones.

Denver and Rio Grande Railway.
Ms. Monarch Branch. Alt

Silver Cliff Branch.

161

163

172

177

194

Caiion City.

Caiion Junct.

Marsh.10 4

Soda Springs.

WestCliflF."'

fl8a. &b. Col- 8322

j orado Limestone &
( Dakota Sandstone.

1. Archaean.
6326

II 6 8 2 8

20. Quaternary 7842

over Archaean.

San Luis Branch.

217

228

231

247

255

Salida.

Mears Junct.

Poncha Pass.

Villa Grove.

Hot Springs.* o«

20. Quaternary. »<>»•

Andesite. »*i^

1. Archaean. '945

J 20. Quaternary T»«5

of San Luis Valley.

14. Carboniferous(?)

Limestone.

217
221

228

1235

238

Salida. ««

Poncha.

Mayaville.

Garfield.i"

Monarch.

20. Quaternary. »»»•
« T458

19. Tertiary «»»•

Lake Beds.

1. Archaean
II

{

Eagle River Branch.

{

Crested Butte Branch.

217 Salida.

290 Gunnison.'"

801 Almont.io"

812 Jack's Cabin,

818 Created Butte.io"

{
20. Quaternary T02 8

over Archaean.
II 7 8 5 8

1. Archaean.

18 c. Fox Hills. »2»*

18 c. Laramie. *'*'

Del Norte Branch. 109

250

268

281

297

811

Alamosa.
Henry.

Del Norte.

South Park."0
Wagon Wheel

Gap.

20. Quaternary
«<

f Eruptive

I CliflFa.

7524

7858

S1S6

8427

277LeadTJ;ie.

273 Malta.

279 Keildar.

282 Crane's Park." 2

283 Tenneasee Paaa.

294 Eagle Park."*

300RedCliflF."*

f 20. Quaternary

\ Lake Beda.

f 20. Arkansas »"•
\ Valley Quaternary.

I 9948

f I.Archaean >oo»»

1 Granito.

("20. Quaternary 9 20'

\ Valley Bottom.

1 2 b. Cambrian »«»

\ Quartzite.

Blue River Branch.

277

282
290
294

j296

,302

1309

1313

Leadville.

Birds Eye.
Fremont Pass."*
Robinson.
Kokomo.

Wheelers.

Frisco.

Dillon.

20.Quatemaryioi"
Lake Beds.

14b.&Porphyry.ioi8r
14 b. Weber Grita.

14c.&Porphyry.»o«*9
14c. &Porphyry.io«o»

20. Quaternary'"'
over Archaean.

I' 906i
«• 8 8 5 3

{

El Moro Branch.

120
170
180
190
199

I2O6

Pueblo.

Cuchara.
Santa Clara.

Apishapa.
Chicosa.

El Moro.i"

18 b. Colorado.
M

u
«<

M

18 d. Laramie.

4669
5921

6137
6095
5857

73. CeboUa. Large deposits of magnetite occur in the valley of Cebollo Creek. Capping of
Cretaceou.s .sandstone and andesite to north.

74. Sapinero. Archtean capped by Cretaceous and eruptive rocks. Cliffs of granite and gneiss.
75. Crystal Creek. Archaean capped by Dakota sandstone.
76. Cimarron. At contact of Archasan fault line.

77. Cerro Summit. ArchB'an traversed by eruptive dike to north.
78. Afontrote. Stage line from here south to Ouray (35 ms.), which is beautifully situated

in an amphitheatre at the head of the Uncompaghre, alm0.1t entirely surrounded by high peaks
of the San Juan Mountains. Panoramic view or these mouutains seen from higher points on the
railroad.

79. Coleroio—Acheron. Road follows in general valley bottom, ridges around formed of Creta-
ceous beds, sometimes capped by lava.s.

80. Roan. Roan or Book Cliffs to the north.
81. Besiemer. Steel works of Colorado Coal and Iron Company.
82. Mule Shoe. Sp.anish Peaks to south, porphyry breaking through Carboniferous strata.
83. Veta Pait. Red sandstone shales.
84. Blanea. Gray sandstonxs.
85. Quaternary rests on Carboniferous strata. Archoean exposed on railroad cut below. Mag-

netite mines five miles north of station.
86. Trinehera. Blanea Peak to the south Is the hichcst peak In Colorado, (14,404 ft.)

87. Mainly the debris of eruptive rocks, basalt and andesite.
88. Toltee. Toltec gorge is cut through Arclucun rocks which underlie the eruptives.
89. Monero. Coal mines in sandstones.
90. Amargo, Stage to Pagosa Springs (Hot Sulphur), beautiful natural pools in a bend of the

Ban Juan river, formerly held in high repute among the Indians for their curative powers.
91. Dulee. Narrow vertical dikes of basalt, crossing sandstone strata and standing oat lik«

•tone walls on the 8urf,«ce.
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644

661

20. Quaternary. »8»»
48SS

Burlington and Missouri River
Ma. Railroad. Alt.

400
439
452
463
472
487
604
621

Eokley.

Akron.
Pinneo.

Brush.1"
Fort Morgan.
Corona.
Roggen.
Hudson.

Derby.

Denver.
1

«

((

It

II

«
<i

43SS
4800

4S47

4098

20. Quatemarysiss
over Denver

Tertiary
8175

Denver, Utali and Paolfio Railroad. 1

1

8

Narrow Gauge.

1

17
21
23
84
45

Denver.

Argo.
Baker.
Erie.

Mitchell.

Longmont. * i •

Lyons.iao

{
20. Quaternary over
Denver Tertiary.

i(

i<

18 d. Laramie.

18 b. Colorado.

16. Trias.

Denver, Texas and OulfRailroad.
Ms. Formerly Denver <fe New Orleans. Alt.

A
23
30
39
47
62
58
64
72

78

81

_90

87

94

99
105

112
118
112

Denver.

Melvin.

Parkers.
Bellevue.

Elizabeth.

Cameron.
Elbert.

Sidney.
Easton.

Granger.
Bierstadt.

Manitou June.

Colorado Sp'ga.

Franceville Juc.
Fountain.
Little Buttes.

Wigwam.
Pinon.
Cactus.

Pueblo.

20. Quaternary
over Denver

Tertiary.

19. Monument
Creek Tertiary.

II

II

<i

(I

II

<i

II

<i

II sjoa

597018 d.

18 d. Laramie.
As on D. & R. G. ssoa

" 534J
II 82H
«« 501J

<< 4859

« 46et

92.

93.

94.

95.

96.

97.

98.

Quarry of building stone used in new capitol at Denver.
Junction of San Juan River.

JVaviyo.
Juantta.
Carraeai. Cretaceous roclis dip down to west and are succeeded horizontal.
ArboUs. Tertiary beds.

Siding Ko. 22. Junction of Piedra River.
La Boea. Valley of Los Pinos River.
Durango. Coal mines and smelting works. Colorado Cretaceous clays, capped by Fox

Hill sandstones.
99. From Animas to Hermosa the cliffs on either side of the valley show an excellent section

from the Cretaceous down to the Middle Carboniferous.
100. 7)rimble. Thermal bath establishment.
101. Roekwood. In the gor^e of the Animas river is some of the boldest Alpine scenery in tho

Rocky Mountains. Especially hne are the Needle peaks to tho east.

102. Elk Park. At entrance to gorge below are Cambrian quartzites and Silurian limestones
rc<<ting on Archtean. Mountains arouud capped by great thickness of andesitic Breccia, often

highly altered and mineralyzed.
103. Manitou, Good section of Carboniferous and Silurian limestones and Cambrian qnartzites

resting on Arcmean seer, in Williams Cafion. Cave is in Siluriiin limestone. lTt« Falls aru in the

Archfcan just below the Palreozoic beds. In Glen Eyrie tho red sandstone (Trias), by fmilting

or nonconformity, comes in contact with the Cambrian quartzite which rests directly on tiie

Archrean. Garden of the Gods—Trias.
104. Mnrsh. Somo dark eruptive dikes seen traversing tho Arehiean schists.

105. Flat hills of Rhyolito at Silver Clitl'.

106. Brown hematite mines of tho Colorado Coal and Icon Co.
107. Almont. A rehtean capped by Sandstones of Jura and I)akota Cretaceous.
108. Crested Butte. Mines of bituminous coal in hills southwest of town. Anthracite on

either side State Crei>k v .|loy.

109. Road follows aliiivial deposits of Rio Grande river,

no. Wapon Wheel Oap. Andesitic breccia.
111. OarHeld. Arehiean on west. Carboniferous and Silurian on east
112. Crane's Park. Cambrian quartzite resting on Archrean.
11.3. Eagle Park. Valley rut partly in Areliisan, partly in overlyinp, Palwozoic rocks.

114. Rea Cliff. Archtean cut Just below town. On either sido clitts of Cambrian, Silurian and

Carboniferous bed.").

115. Fremont Pass. Archiran forms mountains east of Mosquito fault.

116. El Mora. Coal mines and coke ovens.
117. Plains country underlain by Cretaceous beds, either Laramie or Fox Hills.

118. Distances ami stations on this line given approximately.
119. Longmont. Red sandstone quarries. Flagging and building stone.

120. LMons. Stage starts from here for Estes Park, twenty-two milos.

121. Sierra La SaU High isolated peak to south.
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Quaternary.
t«

M
U
II

«
U
II

<l

4S>(

4441

4tl7

4554

44>J

4151

4491

4491

Bonneville Beds.

Juaternary. *»i»

II

11

II

II

list

5056

501t

4851

Bon'v'leBeds.*"*
II

II

II

II

II

Icanio.

4511

4541

4191

4)tt

4>0I

asii

» Railway.40

Bonnc'illo Beds.

Carbon' feroua.

II

>i

. Bonneville Beds.
11 4991

e. At head of Wood

Deluding Rlacial lakei

redfish from the cc t.

J. K H.
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Ban Pete Valley Railroad.40

M«. Alt.

Nepbi.

Fountain Qreen.

Moroni.

20. Quaternary.
19. Tertiary.

S056

Union Paolflc Railroad. 4 o—0)n(inu*cl.
Echo and Park City Branch.

OiELho. »*»«

SjGrass Creek Jo.

GiCoalville.

ISWansbip.
20' Atkinson.

27 1 Park City.

Wasatob; Tertiary.

IS.Upp. Creta. »"<>
II 5s »6

14. Carbonifer'B.
II

BI64

646Z
«l5t

Nevada.
Eureka and Pallaade Railroad. 4 9

'OlPalisade.*"

Evans.

Box Springs.

Rbyulite.

20. Quaternary.

4lt^'l

Nevada.

Eureka and Palisade Railroad. 4 •

Ms, Cbntinucd. Alt.

37

50
60
63
78
90

Mineral.*^
Alpha.

Garden Pass.
Summit. B>

Diamond.
Eureka.*'

20. Quaternary. »**»
11 6911
II

II

<l 6941

Pumice and Tufa.« • * *

Virginia and Truckee Railroad. 4 9

11

21

30
89
62

Reno.
Steamboat.**
Franktown.
Carson"
Eureka.
Virginia."

20. Quaternary. **»»

Hot Springs deposits.

Metamorphio rooks.

19o.Humb'tPlio.««»«
20. Quaternary.
Andesite. •«»»

12

_28 _
48. Salt Lah» City. Walk north, one hour, to Ensign Peak, (or better, an hour further north.

east, to point whence northeast can be seen also—giving fine view in all directions.) The Wah-
BAt(!h range fills the east, from north to south. Other mountains are: Northwest, Antelope Island,
in lake, Archeean; north-northwest, bevond Antelope Promontory Mountains and Island; west,
LnKeside, S(anHbury and Cedar Mountains; southwest, Oquirrh Afountain; west-southwest, Aqul
Mountain; south, Pelican Mountain, (beyond Traverse)—Carboniferous, all running north and
south' south. Traverse Mountains, east and west—Trachyte—cut through in middle of River
Jordan, coming from Ut^ti Lake (fresh of course), north to Great Salt Lake. From Ensign Peak
can be seen the city; the fertile valley of the Jordan (fertile from irrigation); the lake; Camp
Douelas (U. S. troops) on terrace east of and commanding city; Emigration Canon, through which
the Mormons first came to the valley. Salt Lake is better than Colorado Springs for excursions.

49. By Mr. Hague.
60. PalLach. Andesite and basalt near by. A. H.
61. Mineral. Devonian limestones in the hills of the Pinon Range. A. H.
62. Summit. The railway crosses a low pass of the Pinon Range. A. H.
63. Eureka.—Ml the characteristlo types of the volcanic rocks of the Great B asin occur in the

Immediate neighborhood. A. H.
64. Steamboat Well-known steamboat springs depositing Silica. Andesite near the railwny.

65. Canon. Fossil remains in the sandstones near the Prison. A. H.
66. Virginia. The famous Comstook Lode is here, an excellent place tc study the volcanio

rocks of the Qreat Basin. A. H.
Lake Bonneville is the name given to the great Quaternary lake, whose boundary has been

traced by its shore lines and deposits to and into Nevada on the west, Idaho on the north, as far
east as Salt Lrke City and in bays of which Utah and Sevier Lakes are the remnants, to the south
as far as Frisco. The Great Salt Lake is the reduced remnant of this great sheet of water. The
highest, or Bonneville, shore line in 1,000 feet above the level of Great Salt Lake, and is one of the
most conspicuous wat«>r lines. Of the numerous lower lines, marking the heights at which the
water lingered, one lying 400 feet below the highest is called the Provo shore line. Between the
Bonneville and Provo lines are four or five prominent lines.

The following, from Mr. G. K. Gilbert's report on Lake Bonneville, gives, in a general way,
Its oriein. ' The lowlands of the ' Great Basin ' are valleys without drainage to the ocean, and
vhen the climate of the Glacial Epoch gave them a more generous supply of moisture, the surplus
T-w accumulated in their lower parts In quantities which bore a definite relation to the climate.
When for centuries the climate became more humid, the lake rose and encroached upon the land,

aad when the reverse was true and aridity prevailed, they dried away and the land was laid bare."

The origin and history of the great lakes of former periods is a subject of absorbing interest to the
student of geologic science, and none offers a better field tlian Lake Bonneville.—[Ed.] u'';*iii.
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Oregon. 1

OroKon & California Railroad.
Ms^ O'p tlm Vnllaiin'ttt< Vjillcy.)_ Alt.

' Hills on west. Hiisalt

alluvial gravel
plain cast. lU b.

Miocene fosBiln in

the river bed. *^

Basalt hills. i »

'

« 13411

16

20

25

29

33
40

53
61

67

72

Portland.

Milwaukee.
Clackamas.

Oregon City.

Rock Island.

Canby.

Aurora.

Hubbard.
Gervais.

Salem.
Turner.
Marion.

Jefferson.

175

218

206

210

187

810

822

264

(Exposure a mile
above the town
on the Santiana
lliver.)

81 Albany.

' Bed ofriverand hills

on both sides col-

umnar basalt. »

"

' A transverse dike of

trap, with amygda
loid.HillH ofbasalt

The bed of the river

and the now widen
ing valley of 20
Post Pliocene con-
tain abundant fos-

sil remains of 60s,

lattfrou8, elcphag.

mastodon and
horse.

The streams here to

riojht and left ex-
pose the 20. Post

Pliocene mud.
' The river bed ia 20.

Post Pliocene. The
hills are rich with
19 b. Miocene ma-
rine fossils.

A ridge of dark col-

ored 19. Tertiary

crosses the line of

tro,»l here— rich

in f'.issils.

The above rock seen
acrosstheriver.2 3 8

OreRoii ft Calirornia Ilallroatl.
Mh, Continued.

87

98
10))

110

124

135

145

148

15G

161

181

200

213

Tangent.
Halsey.

Ilarrisburg.

Junction.

Eugene.

Creswell.

Latham.
Divide.

Comstock.
Rice Hill.

Oakland.
Roseburg.

Dillard.

269

807

832

348

666

667

231 Riddle's.

i67 Glendale.

296 Grant's Pass.

J20

335

340

349

Gold Hill.'

Medford.

Phoenix.

Lshland.'**

__Alt.

' An extended bej of

an ancient inlnml

sea, namcdbv I'lol.

Condon "TiieWilli,."

mette Sound," with

abundance of I'j.

Tertiary foHsils.

The hills agniu with

abundant 11) I,.

Miocene fossils.*"

f Volcanic tufas ain!

\ porphyries.

/ Carbonaceous slmlc,

\ with coal 18. Crei.
<i

Metamorphio. *'»

f 20. Quaternnry of

\ L. Ump(iua Viillcy.

Metttinorpiiic & Sliiie.

Metamorphic.

(18.
Cre. in foothills.

Slate and 1. s. 17.

Jur. 16. Tri. age.

fl8.
Cretaceous (ilong

foothill; older in

the mountains.

(20. Quaternary and

19. Pliocene of

Rogue River Val'y.

f
< and distant hills

( Creta. to J. Trias,

r End of Rogue Hirer

Valley, moiintaiiij

I .n sight. 18. Creta.

to 17. Jur. IC Tri.,

slates, 1. s. & gran-

ite. Liskiyon .Mts

1. Furnished for this work by Prof. Thomas Condon, of the Oregon State University, Eugene

City, Oregon, tlie State Geologist.
2. Oold Hill to Ashland. Gold mining Auriferous slates.

3. Notes on this stage line are by J. H. Diller, of U. S. Geological Survey Corps.
4. Ashland. Liskyon Mountains and hills, west of road, chiefly of granito and Metamorphio

rocks ; those on east chiefly Cretaceous strata and lavas (basalt and andosite).
5. Yreka. Cretaceous fossils (chico group) eight miles northeast of Yreka.
Scott's Mountains, chiefly Metamorphic rocks, serpentines and granites.
Six miles northwest of Gazelle, at Cave rock, coarse conglomerate of Cretaceous shore line

against Scott Mountains. Three miles west of Gazelle Carboniferous limestone with fossils.

Shasta Valleu- Remarkable for great number of volcanic cones. Grand view of Mount Shn'iti

6. Ascent of Mt. Shasta from Sissons, by zood trail to camp at timber line, thno hoiiis;!*

summit from camp about six hours, partly on horseback. Glaciers and caflons on north niul ('i»t

sides of mountain. One of the finest volcanic cones in the world. Shasta chiefly llyporsthene

andesite. Sugar Loaf is of Hornblende andesite. Mt. Shasta, 14,M2 feet above tide, or m-mly 11,™

above Berryvnle. Dr. G. W. Dawson says, in its grand isolation, and the remarkable symmetry ofiti

conical form, it is very Impressive.
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with coal 18. Crei.

«

itamorphio. *'"

20. Quaternary of

L. Unip<iua Valley.

statnorpliic & Sluio.

etaniorphic.

18. Cre. in foothilli'.

Slate and 1. b. IT.

Jur. KJ. Tri. age.

18. Cretaceous along

foothill; older in

the moimtoins.

20. Quaternary and

19. Pliocene of

Rogue River Vttl'y.

and distant hills

Creta. to J. Trias.

End of Rogue lliver

Valley, mountains

.n sight. 18. Creta.

to 17. Jur. IC Tri„

slates, 1. s. & gran-

ite. Liskiyon Mts

^tc University, Eugeno

Mf>

Southen. PAolflo Railroad.

8an Francisco and Portland I.iae.io Alt.

Q?to**8nd Metamorphis

:a.

Cretaceous shore line

le with fossils.

iew of Mount Shn^ta.

r line, thri'o hmiivs'"

ions on north am e^>

ta chiefly "yP"»'S
vetide,ornoaryll,«»

•kable symmetry oti»

8t5

64

70

98

126

134

Ashland*
Hornbrook.

Montague.
(Yreka,»)

Siasion *

Dunsmuir.
U. Loda Sp'B.V)

ibson.

Delta, Cal.

i,'

See Notes.
<i

M
«
«
M
m
M
M

Oregon Central Railroad.

Portland.'

Summit.
Roas Landing.

llBeaverton. »»»

leReadsville. »»»

24,inil8baro. »'•

29 Cornelius. »»°

For'stGr've.i"

32

48

Gaston.

St. Josephs.

j Hills of basalt, over-

\ lying 10 b. Mlo. *»

salt.
i<

To Forest Grove over
the bed of the 20
Post Miocene in-

land sea, oonnectetl

with the main one
of Willamette Val-
ley, through the

Twalatin and Cbe-
halem Valley.

' Hills of fossil rock
• right and left, 19

( b. Miocene. *°«
« 168

Oregon Railway and Navigation Co.

1416

|1428

1430

11443

11451

Huntington, Or,

Weatherby.

Durkee.

Unity.

Pleasant Val.

See Note 9.
u
«
u
II

2110

23tf5

3650

SI 2 8

87S0

OreKou Railway nd Navigation
Mr. Vontinuid.

Co.
Alt.

1458Enoina.
1457; Norton.
14r,;H|B,^ker City.

1474 Haines.
1483 North Powder.
1493'Teloca8et.

1508 Union.
1515|La Grande.
1522iHilgard.

15841 Kamcla.
1540|Meaoham.
1548! Laka.
1567 North Fork.
1558|Wilbur.
15(18 Mikecha.
1578Cayuse.
1580|MiHsion.

lo89i Pendleton Jo.

Pendleton.

Barnhart.
Yoakum.
Nolin.

Echo.

Foster's

11)27! Maxwell.
ir)34i Umatilla Jo.

1590
1597
1(J05

1008
1015
10 1

8

See Note 0.
«
w
M

M .

M
M
M
M
M
M
M
M
M
It

«
M
If

M
M
M
M
II

II

II

II

atfio

3810

S440
• 3(«

I3I0
• 44»
irao
ari*
• 004
4'i04

• 681

aso*

3108

3363

1761
1414
1183

iiao
1070
»ia

835

t3«

S89
B0t

46S
soo

Heppner Branch.

O; Arlington.

lOjWillows Jc.

25JCecil8.

30' Douglass.

39|lono.

40 Lexington.

55, Heppner.

See Note 8.

ti

M
M
It

II

<4

341

636
796
088
1425
1005

7. Upper Loda Springs. Near Upper liofia Sprini^s, an ancient Lava stream from Mt. Shasta
enters the (. aflon of the Sacramento River, which it follows lor nearly 50 miles. Lava seen at many
places clingini; to siiJes of old CaBon, especially near iJelta.

8. Dr. Dawson (iiscovered in Oregon, west of the Caseado Mountains, no traces of general
|laoiation or deposits lilce northern drift. Tliero is a reniarl<al)lo alisence of any well marked ter»
faces or benches, althouKh the liottoms of the valleys su^Kest that tlie sea niay have at one time
Bowed into them. The almost complete absence of hikes or ponds is very remarkable, and oon-
frasts jttrongly with the innumerable lake basins of Britisli Columbie. The drift appears at TaeomaW other plaees in Washington.
I 9. This line of the Oregon Railway and Navitration Co. traverses a region covered by the great
lava sheet, but just what formations are exposed at >riven stations can not be determined from any
ources at the command of the editor. Prof. Condon's notes, the general note 3!) on the Northern
facific, and Mr. Willis' notes on pages 265 and liOfi will throw some lighten the geology of this sec-
lion. Other lines of the Oregon Railway and Navigation Co. will bo tound in the chapter on the
northern Pacifio. J. R. M.

10. The notes on this line were prepared before the road was built (see Note a,) and as they are
I that lean obtain for this line I have inserted tlie old staee stations in parentheses. J. R. M.

>!h
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FORNIA.

la.

L Nevada,
li

It

II

II

II

II

M

fore hiH dt'nth, prlnci-

i I as the autliiiniyfor

before Dr. Cooper had

lumber of errors, most

eed no further explan-

I it is thought best to

in no way responsibl*

liis own, also that he

I chapter were revised.

J.R.M.

of the State of Califo>

ler, and the low Coast

the two lies the grent

. the douthw&rd by the

valley, Bass westward

•e through the Colden

'rem the Sierra Nevada,

e main drainage of the

lleys. The Immediate

Valley, from the Tejon

rminaten, is about tour

les8 than forty miles.

Blutf to the Calaveras

,, and then expanding

undred and forty inilis

basin surrounding it.-

ie Qxttt Range of Cnll-

lous clay slntes, Rlmost

iHed, anci traversed by

rnncispo these are fre-

from distinct volcanic

itral axis of granite or

J lie more or Kss co>

sic age, with pdKCS up-

rovorbial "bed roi-k of

narin^ deposits, mostly

itly disfurbeil, andmio

,iato viiPoys, flanked by

ward, on the lower foot

lyofer-laid by eruptive

e Tertiary age. In tM

uore prominent, covei^

estate, and, as in the

Ee.
upon which the wl-

fio inroad.)

Mb.

ei'ti

624

638

662

600

665

675

677

679

680

701

707

712

718

721

725

729

Central Faciflo Ballroad.
Alt.

State Line.

Boca.*

Truckee.

Summit.
Cisco.*

Emigrant Gap.'

Blue Canon.

Aha.
Dutch Flat.

Gold Run.
Colfax.

Clipper Gap.
Auburn.'
Newcastle.6

Pino.

Rocklin."

Junction.

Anteloi9.^

20. Quaternary
Bsai

S819
6083

5934
5221

469S
3607

SS95
3220

2422

1759

1360
956

249

19 c. Pliocene, " »«'

f Quaternary, above

t. Granite ( Arch.?) i»*

Ms.
Central Pacific Railroad

—

Continued. Alt

731

744

525
G07
650

706

713
745
815

859

863
877
890
895

Arcade.
Sacramento.

Sacramento.
Elk Grove.
Gait.

Stockton.*

Lathrop.

Banta.

Tracy.

Byron.
Antioch.

Martinez.

Port Costa.

San Pablo.

Oakland Pier.

San Francisco. ^0

20. Quater. Alluvial.' »

« 30

«

«

so
5a

49
as

26
20. Quaternary.

19. Tertiary, Plio.,

19 b. Miocene & lig-

nite, 19. Eocene(?)»»

20. Quaternary.

andf 18. Cretaceous

\ 19. Eocene.
18. Cretaceous.

20. Quaternary
<> 14

18. Meta. Cretaceous.

Apart from the Cretaceous and Tertiary beds on the bo.ders of the great valley, there are within
the valley terraces and bench marks showing the existence in Quaternary times of a great fresh-

water lake, which was subsequently drained by the erosion or breaking, first of the Strait of Car-
quines, and ultimately of that of the Golden Gate. Prior to the latter event, the drainage of the great

valley passed through the Santa Clara and Pajaro valleys into the Bay of Monterey. The latest sur-

face deposits are in the San Joaquin valley, mostly sandy, and in the Sacramento valley more com-
monlv clay " adobe," correspondmg to the composition of the Coast Ranges opposite to each district.

—E. )V. Hilgard, in Census Cotton Report.

As the railroads are nearly all constructed In the valleys on the Quaternary formations just
described, there is very little variety in the tabular list of forn>ations passed over and immediately
adjoining the railroads. The notes on adjacent mountains impart some interest to the country for
thii i;ooli )gist.

1. By Dr. J. G. Cooper, of Ilayward's, Cal., late Assistant Slate Geologist under Professor Whitney^
witii some notes derived from Prof. E. W. Hilgard's U. S. Census Cotton Report, and other sources.

2. Tertiary. Both marine and fresh water in the Coast Range and Sierra Nevada Mountains, but
not yet defined and much of it volcanic.

3. Arehccan. Much of the Granite is also eruptive (19. Tertiary), but may be remelted Archeean-
4. Boca to Cisco. Volcanic and glacial, with I. Archoean (granite) and metamorphosed rocks of

uncertain age. Metalliferous but not rich. Mt. Stanford, northward, is 9,500 feet high.

5. Emigrant Oap to Auburn. Glacial and detrital above 16. Triassic and 17. Jurassic sandstoccs, con-"

talnlngmost of the gold mined on the western slopes. A fine iron mine seven miles north of Auburn.
6. Newcastle to Rocklin. Detrital above 1. Archeean granite, surface mining for gold, platinum,,

(elburet of silver and nickel. Diamonds also occur in small quantities.

7. Antelope. The mountains to the east produce lime, marble, copper ore and some lignite (19c
Pliocene.)

8. Stockton. Mt. Diablo, 3,87C feet high, is in full view and easily ascended from near the coal mines.
9. Oakland and San fVanciseo. The Oolden Oate atid Bay of San fVancisco. This Bay has been

celebrated, from the time of its first discovery, as among the finest in the world, and is justly entitled,

to that cliaracter, even under the seaman's view of a mere harbor. But when all the accessory
advantages which belong to it are taken int« the account, it rises into an importance far above that
of a mere harbor. The Bay of San Francisco is separated from the sea by low (Cretaceous) mountain
ranges. Looking from the peaks of the Sierra Iscvada, the Coast Mountains present an apparently
cominiiouB line, with only amngle gap, resembling a mountain pass. This is the entrance to the
rre.'-t bay, and is the only water communication from the coast to the interior country. Approaching
Torn the sea, the coast presents a bold outline. On the south the bordering mountains come down
in a narrow ridge of broken hills, terminating in a precinitous point, against which the sea breaks
heavily. On t'.ie northern side the mountains present a bold promontory, rising in a few miles to a.

heifi'ht of two or three thousand feet. Between these points is tlie strait, about one mile broad in the
naiTowest part, and five miles long from the sea to the bay. This passage is called the Golden Gate.
The form of the entrance into the Bay of San Francisco, and its advantages for commerce, suggested
thoname long before the discovery of gold in California, and by analogy to the Golden Horn of Con-
stantinople. Passing through this gate, the bay opens to the right and left, extending in each direc-
tion about thirty-five miles, havii g a total length of more than seventy, and a coast of about two-
hundred and seventy-five miles. It is divided by straits and projecting points into three separate

I
bays, of which the northern is called San Pablo, the middle one Suison, and the southern San
Francisco. Within, the view is that of an interior lake of deep water lying between parallel ranges
of mountains, rising two thou.'iand feet above the water, and behind the rugged peak of Mount.
Diablo, thirty-seven hundred and seventy feet high, over-looking the bay and surrounding country.
Islands, which have the bold character of the shores, some mere ma.«ses of rock, and others origi-
nally grass-covered, rfsing to the height of three and eight hundred feet, break the surface of tne<
bay, and add to its picturesque beauty. J. C. FntMOKT.
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Alt.

11

15

17

6

10

16

17

21

26

30

37

47

54

61

65

73

76

79

80

San Francisco.

San Quentin,

San Rafael.-* a

Junction.

San Francisco.

Saucelito.

Ly ford's.

Rosa.

Junction.

Whitesville.'*'

Langunitas.

Taylorsville.

Point Reyes.

Marsballs.

Tomales.

Valley Ford.

Freestone.* ^

Sonoma Mill.*''

Russian River.

Moscow.
Duncan Mills.

{

18 0. Metamorphic
Cretaceous.

II

II

II

II

20. Quaternary.
li

18. Metam. Cretaceous
II

II

II

II

19 b. Miocene Tertiary

II

II

California Paolflo Railroad.

25

31

89

45

62

68

GO

San Francisco.

Vallejo."

Napa Junction.*®

Napa.

Oak Knoll.

Oakville.

St. Helena.5

Ciilistoga.'**

( 18 c. Lign. & Meta.

\ Cretaceous.

20. Quat. & 18. Creta.

20. Quaternary.

California Paolflo Railroad.—Cbn.
Ms. Main Line. Alt.

31
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opposite San Fancisco.

South Faoiflo Gout (N. O.) R. B.
Ms. Alt.
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PBclflo Coast Railroad.
Ms. (Near Intitudo 35°) Alt

10
15

22
80
85
42
46
65
64

Port Harford." >

Ocean Side.

Steele's.

Verde.
Lo8 Berroa.

Nipoma.
Santa Maria.
Lake View.
Harris.

Loa Alamos.

19 b. Miocene, Tertia.

<«

20. Quaternary.

19 b. Miocene, Tertia.

20. Quaternary.

California Southern Railroad.

4

9
20
20
35
42
47
62
60
66
78
86
96

104

National City.

San Diego.

Old Town.
Selwyn.»2
Cordero.

Encinitas.

Stewatt's.

San Luis Rey.
Yisidora.

De Luz.

Fallbrook.

Temecula.
" Car B."

Elsinore.

Pinacate.**

20. Quaternary.
19 c. Pliocene, Tertiary

20. Quaternary.
19. Eocene, Tertiary.

19 b. Miocene, Tertiary

20. Quaternary.
18 c. Metam. Creta.

1. Archaean Granite.
II

20, Quaternary.
11

((

California Southern Railroad-
Ms. Continued, w^^

11(5

122
127

188

San Jacinto.

Riveraide.

Colton.

San Barnardino.

20. Quaternary.

lios Angeles & San Diego Railroad.

27

34

Los Angeles.''
Florence.

Downey.
Norwalk.
Costa.

Amheim.
Orange.
Santa Anna.

20. Quaternary.

<4

II

II

II

II

M

293

ISI

lU
II

n
134

110

115

Los Angeles Division.

OjLos Angelea.

18 San Monica.'

Los Angeles.

SiFlorence.

10:Compton.
15jCerritoa.

22!\Vilmington.»*

25 San Pedro.

20. Quaternary.

i<

(I

II

II

II

<i

There are several short linos in did'erent parts of California, which traverse Quaternary strata,

but they show nothing beyond whra is contained in these notes.

81. Port Harford. A bran^ih runs northeast of San Luis Obispo, nine miles over rolling tuM.'

land 19. Tertiary and 20. Quaternary; beds of enormous fossil oyster and other shells are common
nearby; also lignite and petruleum, volcanic and metamorphic liills also lie near, containing quick-
silver. Limestone, etc., is further north.

82. Selwyn. Fossils are numerous in the nearly level strata near the coast and probably iDclude
all the 19. Tertiary divisions. Under these, at Pt. Loma, 18. Cretaceous fossils are found with lignite

in up-tilted strata, and the bed near Selwyn was confounded with these and described as Cretaceous
Division B., at first, but agrees better with the Tertiary. The true Cretaceous again occurs on the

wost slope of the Santa Anna Coast Mountains, fivo miles north of Fall Brook station. Fine felspar,

tuurmalme and ganiots also occur in this range in granite.
83. Pinacate. A few miles north of the Tiamesca Mountains are the tin mines, which will probn-

biy become of much value, going up to CO percent.
84. Wilmington. A metamorphic (18. Cretaceous) hill north of this harl>or. The islands vii-iblo

are similar, with some 20. Quaternary sandstone and Paleozoic rocks.
86. Oosken to Caliente. The mountains westward are like those from Pleasanton to Niles, with

more 19. Tertiary, 19 b. Miocene and 18. Cretaceous. Also 20. Quaternary, volcanic and granite in

pittces. The only coal now worked is north of Mt. Diablo and south of Livermore. The granite, of

the coast ranges at least, is eruptive, and belongs rather to the Quaternary than the Archaean.
86. Stockton A Visalia Railroad. The most northern group of "Big 1 rees" is approached by this

route.
The Big TVees. One of the greatest curiosities in California consists of the Big Tree Grove, situ-

ated on t^ie divifle between the middle fork of the Stanislaus and the Calaveras rivers, about 20 miles

east of Mokeluinne hill, and at an elevation of 4,759 feet above the level of the sea. The trees range

in height from 150 to 327 feet, and in diameter from 15 to 30 feet.

87. Perns Orove to Santa Eosa. The foothill.s are full of Tertiary fossils (Miocene and Pliocene).

The metamorphic and volcanic mountains contain valuable quicksilver mines.
88. Northern Pacific Coast Railroad. The only groves of celebrated " Redwood " tree, accessible

by railroad, are on this route and northward.
Ermta :—Note 6, for " telburet" read telluret; page 320, at Cornwall and Antioch, read Pliocene;

at Brentwood, etc.. Quaternary ; at Banta, for 19 a. "Miocene" read Eocene: page 321, at Nadesn,

Quaternary; Note 28, for "El Carco," El Casco; page 324, for "Pem'a Grove," Penn's Grove: Note 41,

lor " intormlned," intermixed ; for "quarts," quartz ; Note 43, after sulphur place a semicolon ;j)«Ke

Sa, for " Bnrieio," Benicio; " Vaneleu," Vanden ; 327, "St. Andrews," San Andreas; Note 80, for"Tr('P-

elite," 't'ripolite
; page 328, "San Monica," Santa Monica; throughout the chapter tor " Central," reil

Southern Pacific.
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MARYLAND. 33a

Westernt niarjrland Ballroad.*

)ciCAL Formations.

iur., Intnl. Gran,
arassic.

•• &Dior.Hur.

•'lb.Huron'n.

" & 10 a. Eocene
ne.

cene.

1 Railroad.

, Jurassic and 1 b.

Eiuronian. "
II III

1. Siluro-C'mbr'n

Serpentine.
• I III

" large quar-

s of white marble

c. Montalban.

1. Siluro-C'mbr'a

Limestones.
'n& Mica Schists.

:. Montalban and

Serpentine. *"

Monulban. "*
<<

Siluro-Cam. *"
II *••

See page a8o.)

R. R. west,

n Railroad in Moot*

Ms.

3

6

6
9
10

11

14

19

22

81

84

41

45

48

49

_54

Jl
59iceoug & Jurass.

: Bldge B. R.

'ret. & 17. Jurass. H ipj
83

77

86

m
m

Stations.

Baltimore.' "

Fulton Station.

Oakland. •"

Arlington. *"

Ho'rdsville. *"

Pikesville.
*••

Greenwood *•*

Owing'sMs.*"
Reisterstown.

Finksburg.
Tannery. •'

Westm'ster. '"""

N.Windsor. **"

Un. Bridge.*"
Middleb'rg. •"

Frederickjc."'
Rocky Ridge.

Emmitsburg.

Mech'cst'n. •

Blue Ridge.""

Waynesboro.

Smithsburg. "•

Hagersto'n. ••»

Wmsport. "»

Martinsburg.

Geological Formations.

17. Jurassic & lb.
Huronian.

" Sen Mo. n'r.

" & Montalb'n.
Montalban. Copper.

Huronian.
Marble.

•• Var. Marble.
Trias. & Silur.-Cam.
Triassic, Var. M rble.

16. Triassic.
" Diabase.

16. Tri. Diab. dyke.

3 b. Potsd. (Marble.)

Slate

4 a. Trent, limestone.
II

4 c. Hudson River.

3a.&4c.Cal. &Hud.

Baltimore and Ohio Railroad."

15

20

S5

87

82

48

60

58

Baltimore.' "
Ellicolt City.

'

Elysville. '

Woodstock. •

Marriottsville.

Sykesville.
*"

Mt. Airy. •"

Monrovia.
Frederick June.

17.

1 a. Lau., Gran. quar.
II

"Gra. & Stea. qu.

1 b. Huronian?
II

1 c. Montalban.
' Slate quar.
" Trias, near.

Baltimore 4c Ohio R. Bk,—Continued.
' i.'

Ma.
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•ennsylTBnU
<Uinued.

GiCAL Formations,

Up. Coal Mres.

• •

«i

n
II

lore.'

id Railroad.

.OGiCAL Formations.

nblen. schist age?

amp. Micasch."
lersth. Gabbro "

I*

schist

iss

etc.

•I

It

>cks. This Mesozoic

laty limestone.

rt probably Huroniao

rrom this point, 83

me occurs, w«h occa-

ding the 4 c. Hudson

nates by far, and will

North Mount, tin the

Vespertine or i o. X,

itrata occurs. Ov int

formations contained

mationisgivenfora

linton,7. Lower Hel-

and 13 a. Vespertine.

)nes, such as the 5 a.

trata, more commonly
W. M. F.

quarries in and about

iw the town and Willi

R. P. Whitfeld.

[ossili are obtained on

R. P. W.

in and on ths hills on

R.P.W.

the rocks near a large

irhood have been fur-

>hns Hopkins Univer-

ccess. J- M.

Baltimore 4r Oblo Bailroad.

Ms.

9

10

11

12

14

16

80

86

Stations,

Relay.

Avalon.

Or'ge Grove.**

Ilchester.

Grays.
Ellicott City."
Elysville.

Woodstock."

Geological Formations.

Granite & Granitoid
Gneiss, age?

Gn. & Horn. sch. "

\ Gneiss with Erupt

{ Gran. Dykes age?
Homblend. Gn. "
Gneiss "

Granite "

Gneiss & Granite '

Gneiss "

RIaryland Central (Delta) B.B.

Ms. Stations.

C Baltimore,

2
7

11

13
27
24
36
44

Guilford.

Towsontown.

Loch Raven.'*

Notch Cliff.

Belair,

Fern Cliff,

The Rocks.
Delta.

Geological Formations.

Gneiss quarries age?
Gn. & Horn. sch. "

Gneiss "

j Micasch., Quartzite

( & Crys, limest'ne

17, On the outskirts of the city on the right are the large Gneiss quarries of Tones Falls, which
(umish Baltimore with much buildmg and paving stone. They also produce many beautiful minerals,

including the species Beaumontite (Heulandite) and Haydenite (Chabazite). The Gneiss is intersected

by large veins of pegmatite conuinmg fine specimens of microcline and frequently tourmaline, apatite,

spbene, garnet, etc

18, Between Melvale and Woodberry a tongue of the Hypersthene-gabbro is crossed, and a contact
between this rock and the gneiss well exposed.

19, Just west of HoUins Station, but not visible from the railroad, is the lenticular mass of serpen-
tine, known as the Bare Hills. It contains considerable chromite, which, however, is now no longer
worked. Just south of the Bare Hills is a mine of chalcopyrite, occurring in the hornblende gneiss in

connection with octahedral crystals of magnetite, and an interesting monoclioic variety of anthopkvU
lite, G, H. W.

2(X This most interesting eruptive rock, locally known as " Nig^erhead," covers an area of about
fifty square miles west and north-west of Baltimore. It is most admirably exposed at the above-named
stations, especially at Mt. Hope, where a long cut reveals a section of it nver 1,000 feet in length. In
general appearance it strongly resembles the normal triassic trap, bu'. is petrographically altogether
different. It weathers to a dark vermilion soil, through which huge blocks of the fresh purple rock may
be seen protruding. The most interesting feature of this gabbro is the partial alteration which it has
suffered to a homblendic rock which is generally massive, although sometimes schistose. This may be
designated as Gabbro-Diorite, and has been formed by the paramorphosisof the pyroxene to hornblende
without chemical change (see Am. Jour, Sci,, Oct,, 1884), This change may be most advantageously
studied at the Mt. Hope cutting. Just south of Highland Park the contact of the Gabbro and Schists
may be seen with large dykes of the former rock alternating with the schists before the actual contact

it reached. G. H. W.
21. A few hundred yards above Orange Grove, on the Patapsco River, there is • most interesting-

proiile 260 feet in length exposed by the railroad excavations. Hornblende schists, dipping over 70° t»
the west, are cut by apparently eruptive granite. In the center a hu^e trunk, nearly SO feet broad,
emerges from the ground parallel to the dip of the schists, and from this two lateral arms are given on
on each side which traverse the schists nearly at right angles to their bedding. Tl e lower of these-

lateral arms on the west side, although only four feet broad at its origin, may be tra< ed over 150 feet

in a horizontal direction, ana when it disappears is less than five inches in width. On the east side
the arms are equally well marked, but are not exposed for so long a distance. Inclusions of the schist

in the granite are very numerous; one in the main trunk is over 14 feet long. These dykes exhibit in

tn admirable manner the effect of the cooling surface on their structure, being always very coarse
mined in the center but fine grained at the edge. Smaller dykes of granite are frequently exposed
between Orange Grove and Avalon. G. H. W.

22. The granite at Ellicott City is generally porphyritic; on the edges of the mass, however, this-

structure disappears and the rock seems to pass gradually into Cneiss. G, H. W.

23, The granite extensively quarried at Fox Rock and Granite P. O., a few miles north of Wood-
stock, is of a very superior quality, closely resembling the " Richmond Granite " of Virginia.

G. H. W.
24, Loch Raven is a romantic spot on the Gunpowder River, which has been dammed as part of

the Baltimore water supply. A conduit, cut through five miles of solid rock, leads the water to the
city. From the station northward along the river the road exposes a fine section of quartzite and mica
schist in contact with crystalline limestone. On the railroad are exposed quartz rocks and gneisses,

with tourmaline and secondary mica developed on the cleavage planes. These are immediately over-
laid by crystalline limestone, which is in turn succeeded by mica schists, often rich in garnet and fibrol-

ite, ?nd resembling the well known Philadelphia mica schists. At many points, however, the rocks on
both sides of the hmestone appear to be identical. At the upper contact is a huge dyke of very coarse
grained granite. This is on the road just opiiosite the Water-works building on the dam.

G. H« W.
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14o. Upper Coal Measures, Monongataela Series. [XV. Serai.]

In the northern portions of the State contains four coal beds in descending order, as follows

:

Waynesburg bed, merohantablo coal 4-6 ft.

Interval limestones, shales and sandstones 250 ft.

Sewickley bed, merchantable 4-5 ft.

Interval limestones and shales G5 ft.

Redstone bod, worthless 3-4 ft.

Interval limestones, shales and sandstones 40 ft.

Pittsburg bed, merchantable coal 6 ft.

Total thickness 374 ft.

In Southern West Virginia, on Groat Kanawha River, the group has undergone the followinjf

changes: The Sewickley and Redstone coals are absent; the Waynesburg is thin and worthless:

the group has lost all its limestones except one thin stratum : it has also lo«t KM) feet of rock, inter-

vals oeing reduced to 275 feet; red shales are abundant on the Kanawha I'iver j there are none in

these measures on the Monongahela; the Pittsburg coal maintains 6 ft.-6 ft. of merchantable coal,

but it is often absent entirely from wide areas, or only 1 ft.-2 ft. thick on others.

14b. Barren Measures. [XIV. Seral.l

Northern West Virginia shows the following structure

:

Shales, sandstones and limestones, sometimes including a thin coal 200 ft.

Morgantown sandstum ^5 ft.

Elk Lick coal.. 0-4 ft.

Shales 75 ft.

Green crinoidal limestone, very fossiliferous 2 ft.

Coal 0-1 ft.

Red and variegated marley shales 100 ft.

Bakerstown coal O-l ft.

Shales and sandstones 40 ft.

Upper Mahoning sandstone, pebbly 50 ft.

Brush Creek coal 0-3 ft.

Lower Mahoning sandstone 75 ft.

Shales 12 ft.

Total

.

ri.sj ft.

On the Great Kanawha this group thickens up x> 800 feet; the green crinoidal limestone disap,

pears, but is exactly replaced strati-graphically by one of fresh water origin. The Brush Creek coal

attains important dimensions, and two new one* are introduced below it, while the series is termi-

nated by the " Black Flint," a marine deposit oi dark gray, or blackish flint peculiar to the Kanawha
Valley, and exhibiting every gradation between sandy shale and compact silex.

The coals of the barrens are everywhere variable and uncertain. A bed may be present in good

thickness on one farm, while on the adjoining land it may be absent entirely, or so impure as to

prove worthless. The Brush Creek seam is the persistent and important one.

14b. Iiower Coal Measuret. Allegheny River Series. [XIII. Seral.1

These measures are 2.50 feet thick at the northern line of the State, and usually contain five coal

beds, in the following order:

Upper Freeport Coal—
Interval. 50 ft

Lower Freeport Coal-
Interval 75 ft

Middle Kittaning Coal-
Interval 36 ft.

Lower Kittaning Coal-
Interval 60 ft

Clarion Coal-
Interval to top of XII 20 ft

The Upper Kittaning Coal, which is often present in Pennsylvania, seems to be absent in Northern

West Virgmia, though it comes into the section on the Kanawha River. The Upper Freeport and

Lower Kittaningare the only ones of these five that are valuable, since the others are usually too

thin and slaty. The first is generally 4 ft.-6 ft thick and the latter 3 ft.-5 ft This series gradually

expands southwestward, and on the Kanawha River attains a maximum thickness of 1,100 ft, in which

Its six productive coal beds are disposed somewhat as follows:

Upper Freeport ("Cannelton Lower") bed-
Interval. , 100 ft

Lower Freeport (" Coalburg ") bed

—

Interval 75 ft

Upper Kittaning (" Winnifrede ") bed-
Interval :..: 360 ft

Middle Kittaning (" Cedar Grove ") bed-
Interval 115 ft

Lower Kittaning (" Campbell Creek ") bed-
Interval .....?. r. 120 ft

Clarion (Eagle) bed-
Interval to top of No. XII. in whish two or three thin coal streaks occur 340 ft

' The six coal beds given above are never all workable in the same section; in fact it is rare that

more than two of them furnish valuable coal on the same property. The Lower Kittaning is probaoiy

the most persistent of the Kanawha coals.
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14a> FottBTllle conglomerate. New River Coal Series. fXII. Serai.]

The No. XII. series has the following structuro in Northern West Virginia, on Cheat Rivers
Massive, pebbly, sandstone, sometimes in two or more beds with intervening

shales, the whole representing the Homewood and Can".oquenessing sand-
stones of Pennsylvania 160 ft

Coal 1-2 ft
Black Slate 10 ft.

Gray Sandstone to base oi XII 25 ft.

Southwestward across the State this series thickens, even to a greater extent than XIII., and in

thelNew River (southward continuation of the Kanawha) region, attains a maximum of 1,300 ft, in

which are three important coal beds in the following order, descending from top of XII.

:

Massive sandstones and conglomerate with a thin coal, 175 ft. below top 400 ft.

Nuttall Coal
Shales and massive sandstones 260 ft

v

Coal
Shales and sandstones 100 ft
Coal .-.

Shales and massive sandstones to base of No. XII 560 ft.

Total 1,300 ft
These three beds are coking coals of the finest quality, and one of tiio tvo lower appears tc be

identical with the great ten-foot seam of the, Flat Top country. These coal', are found of workable
thickness only aroimd the southern margin of the coal area, in a belt of country 20-30 miles wide,
north from which they thin away to insignificant streaks. The Nuttall bed would correspond to tl**

Quftkertown coal of Pennsylvania, and the other two would represent the Sharon and its "rideT."
13. Sub-Carboniferous.
13c. Mauoli Chunlc Shales. [XI. Umbral Shales.]

On Cheat River consists of shales, green sandstones, and thin limestones, with iron ore next the
top; total thickness 300 ft, in which are only 10 ft.-16 ft. of red shale. On New River this series is

not less than 2,000 ft. thick, consisting of red shales, green and gray sandstones, with an impure
limestone at the vop of the group.
13b. Mountain or Greenbrier Limeatone. [XJ. Umbral Limestone.]

100 ft-150 ft. thick in Monongalia Co., but increases to over 8(Ki ft. in Greenbrier Cc. Is absent
entirely over a lari<o portion of the Northern region of the State west from Chestnut Ridge.
13a. Pocono Sandstone. [X. Vespertine Sandstone.]

Hard gray current bedded sandstone and conglomerate, 500 ft.-600 ft. thick on Cheat River, and
1,000 ft.-l,200 ft. in the Allegheny Mountains along B. & O, R. R. No measurements have been made
in southwestern portion of the State.

9-19. Devonian.
12. CatsldU. [IX. Ponent.]

Red shales, green and red sandstones, and an occasional conglomerate, 800 ft thick at Rowles-
burg, B. & O. R. R., and 1,200 ft.-I,500 ft. in Allegheny Mountains; thins away to almost nothing west
from Chestnut Ridge.
11-12. Ctiemung-Catskill. [VIII. and IX. Ponent and Vergent in part.]

Green and gray flaggy sandstones, fossiliferous, also containing occasional red beds, and a con-
glomerate with flat pebbles, (1st Venango oil sand k. .1 gas rock at Washington and Murraysville), thick-
nes-s near Keyser down to lowest red bed 800 to 1,000 ft. These rocks have sometimes been classed
with the CatskiU and again with the Chemung. In Penna. Geol. Report G', p. 63, the desirability of
the present classification is fully set forth.

lib. Chemung)
and HVIII. Vergent]

11a. Portage, j
A series of hard, flaggy sandstones and shf.le8, with a massive conglomerate (3d Venango oil sand)

100 to 200 ft. below the top ; no red beds wha .^ver ; sparingly fossiliferouc ; thickness about 2,500 ft.

lOo. Genesee. [VIII Cadent.]
Black slate and dark shales ; thickness 1. to 200 ft. along B. St O. R. R.

10b. Hamiltorn. [VIII. Cadent]
Dark brown sandstones and sandv shal is, very fossiliferous ; thickness along B. & 0. R. R.,

600 to 800 ft.

10a. MarceUuB. [VIII. Cad nt.l

Black and gray slates with beds of impui o gray limestone at base. The entire group 600 to 600
ft. along the B. & O. R. R.
9. Corniferous. [VIII. Cadent.]

Wanting in West Virginia.
5-8. Upper Silurian.
8. Orislcany. [VII. Meridian.]

A coarse, dirty yellow fossiliferous sandstone, 76 to 160 ft thick.
7. Lower Helderberg. [VI. Pro Meridian.]

Highly fossiliferous gray and blue limestones, 400 to 600 ft thick.
6. SaUna. [V. ScalentJ

Greenish magnesian limestones, red and variegated shales, the whole having a thickness of 800
to 900 ft. along B. & O. R. R.

6b. ClKn*.^'^*"'}[V. Scalentand Surgent]

Hard, flaggy sandstones ; thin limestones and shales, in which occur two beds of iron ore, the
thickness of all being 400 to 500 ft. (long B. & 0. R. R.
5a. Medina and Oneida. [IV. Levant.]

Hard, white sandstone (White Medina) at top 400 to 600 ft. thick, succeeded by red shales and
sandstones 800 and 1,000 ft.(Red Medina), and followed by gray sandstones and conglomerate (Oneida)
200 to 600 feet thick.
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Baltimore & Ohio Railroad.
Ms. Alt.

20G

208

214

220

223

220

229

232

233

238

240

242

243

246

250

253

Baltimore, Md.
Piedmont.
Potomac Bridge.

Bloomington.
Frankville.

Swanton Water St.

Altamont.
Deer Park.^*

Mt. Lake Park.

Little Yough Br.

Oakland.
Little Yough Br.

Great You{];h Br

.

Chisholm Summit.
Hutton's.

tsnowy Creek Br.

Terra Alta.

E. P. MoGuire'j T.

Rodemer's Tunnel.

Salt Lake Bridge.

Cheat River Br.

14a.Pott8villeCg9"
>t 999
i< 1024

13 b. M. Chunk. IS" 9

« 2 28 2

13 a. Pocono. 2020

11 b. Chemung. 244 2

II 2400
<i 23 8

13 b. M. Chunk.2»T2
14a.FtvilleCg2»7i

2372
2487

2477
2469
2540
2382
2083
1619

i<

l<

It

25;) Rowlesburg.i*

251 Buckeye Run Vt.

255 Tracy Run Vt.

267Buckhorn R. Vt.i*

259 Cassidy's Summit.
2G0 TuniiOlton.

12 Catskill.

11 b. Chemung,
It

12 Catskill.

261

264

267

Ms.
BaltlmoL'e & Ohio Railroad—

Continued. Alt.

268

274

280
281

2<57

11 b. Chemung.
1 J,

2

12. Catskill.
i« 1 S 9 2

Base Catskill. i»i»

Fine ex. of Cat.is»2

13 1). M. Chunk.i»2o
Tp.l4b.L.Cl.]Mi8 6»

14 b. L. Col. M. i»2o

294
297

E. P. Kingwood T.

W. P. ifl

302
303

307

E. P. Murray's T.i^

Newburg.i*
Hook's Run.
Indepenence.
Helvetia.

Raccoon Creek Br.

Thornton.

Water Sta. No. 59.

Three Fk. C. Br.is

Grafton.

Fetterman.
Plum Rim Bridge.

Valley River F. 20

Nuzum's Mills.

Texas.

Benton's Ferry.

Mon. River Br.

Fairmont. 21

liarnesville.

Buffalo Creek Br.

Barracksville.

Davis Run.
Dunkard Mill.

50^ under the U.
FrceportCoal.i«i»

Frecport limestone at

track level. it»»

U. Frecport Coal at

track level. 1***

Barrens. (XIV.) i2if.

>l 1164
« 1166
(( 1110
« 1105
« 103 8

•< 103 2

<i 1020
« 98 7

(I 8 84
« 97S

969

956

88S

888

« 8 77

II 8 77

14c.Up.CoalM.8»i
II 891
11 901
l< 916
II 922

N08. XII., XIII.

No. XIII.

Barrens. (XIV.)

very fossiliferous. The R. R. cut at Bull Neck, just below Keyser, is through a sharp syncline of
Oriskany. The L. H. limestone, Salina, Clinton and White Medina, all finely exposed along Lime-
stone run near town; while the Hftmilton, Chemung, Catskill, Pocono, Mauch Chunk and Pottsvillo
conglomerate come down in succesHion along the R. R. between Keyser and Piedmont.

i;». Deer Park. West of Altamont the railroad continues on a broad, undulating plateau, the
Savage and .\llegheny Mountains of Pennsylvania having here coalesced into one. This remarkii'.ile

fl.it mountain top, from 2,4(iO to 2,t)00 feet in height above tide, has always •'.ttracted much atten-
tion from the comparative softness of the outlines, giving the park-like character to its topog-
raphy. (F.)

U. Rowlesburf}. Here the R. R. starts up another steep grade to iho crest of Laurel ridge, and
the view to the right (in going west) down the course of Cheat, is the grandest of all the B. & O. R. R.
scenery. The geological picture is no less interesting, since the road bed is almost a continuous
rock-cut for 5 miles, thus giving a nearly clean exposure of the column of rocks from the top of the
Chemung up throufsh 7(H) ft. of Catskill, oOf. ft. of Pocono, 712 ft. of iMauch Chunk, :«J8 ft. of Pottsville
Conglomerate, .110 ft. of Lower Coal Pleasures, and 20(t ft. of the Barrens (No. XIV).

15. Buck Horn Run. All of these viaducts cross wild gorges 7r> ft.-lOO ft. deep, and at the Gray
Run gorge the cars are apparently directly over Cheat River, 2i>0 ft. below.

16. W. Portal KiHfjwood Tunnel. Kingwood Tunnel is 4,132 ft. long and passes through Laurel
Hill, the anticlinal axis of which crosses the R. R. somewhere near the eastern end of the tunnel,
since the U. Freeport coal has there an elevation of l,8G.'j ft. A. T. and dips eastward, while at the
western portal the same coal is 1,806 ft. .' T. and dipping rapidly westward. The summit of the
mountain is made by 200 ft. of Mahoming sandstoi.e.

17. East Portal Murray's Tunnel. U Freepon coa' 'lere

coked at Austin mines 20 ft. under R. R. track, iust 'est from '.

18. Newburg. A small area (3(KM00 acres) ,f the Pittsburg coal is caught in the summit of the hills
here near the centre of the trough between Laurel Hill and Chestnut Ridge anticlinals. The Pitta-
burg coal has an elevation of 500 ft. above R. R. and Is transported to the latter over a long incline.
A shaft has recently been sunk near the foot of the incline which passed through the if. Presort
coal, 4 ft. thick at 1(>9 ft., and the Lower Kittaning bed, 7 ft. thick at 359 ft.

19. Three Fork Creek Bridge. Three miles'up Three Fork Creek is Irondale Furnace where
native ore (from 150 ft. above U. Freeport coal) is principally used, and theU. Freeport coal furnishes
the coke. A branch R. R. connects it with B. &, O. at mouth of Three Fork.

20. Valley Rtver Fails. The anticlinal axis of Chestnut Ridge crosses the river here and brings
up the conglomerate rocks of No. XIL to 150 ft. above water level, over which the stream descends
in a series of wild cascades. The hills are capped by the Mahoming sandstone, thus exposing all of
No.Xin.

21. Fairmont. The Pittsburg coal comes about 76 ft. above the track here and la extensively
mined and shipped east for gas and steam purposes.

re 5}4 {t.-4% ft. thick, and extensively
Murray's 1 unnel.
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870

872
879
881
882
886
887
888
890
892
894
896
899
401

406

408
418

418

Prince.

McKendree.*'
Stone Cliff.*'

Rirer View.
Dimmock.
Fire Creek.* »

E. Sewell.

Sewell.*"

Caperton.

Nuttall."
Fayette.

Elmo.
Hawk's Nest. » a

Cotton Hill.

Qauley.

Kanawha Falls.

Loup Creek.

Mt. Carbon.

»3

13 b. Mauoh Chunk
(XI.) »»«»

Base of (XII.)
«

41

IISO

1076

1072

1045

Topof No. rXI.)i»»»

Base of (XII.) loo*

« 1004
4< 984

W »48

L. half of (XII.) "oo

t< 860

Middle of (XII.) »»«

Up.halfof(XII.)»»«
Base of Homewood

sandstone. ''<"

Top of (XII.) <>»2

Homewood s. s. •*'

14 h. L. Coal Meas.,

Clar. and Lowev
coals mined. * • *

Ms.
Ghetapeake * Ohio Railroad-

Continued.

416

417

418

421

423

426

427
431

436

438

444
449
466
469

Frederick.

Crescent.

Cannelton.^*

Dego.

Paint Creek.**

Blacksburg.*^

Coalburg.**
Winnifred June* *

Brownstown.

Maiden.* 9

Charleston.""

Spring Hill.fli

St. Albans.
Scary. 8 2

Alt.

14 b. L. Coal Meas.,"
Clar. (Eagle) and
L. Kit. coals. 6*i

« 638

14b. L.Coal Meas.
(Eagle bed.) "i's

14 b. L. Coal M., 76'

under L. Kit.

lOO' under L.Kit.8>»
5'' above L. Kit. Cedar
Grove (U.Kittan.)

mined here, in
14 b. L. Coal M. 8'*

14 b. L. Coal M. sn
14 b. L. Coal Meas.,

axis crosses hereto

>

14 b. L. Coal M., 20'

under L. Kit. coal' o >

Base XIV. (Bar.)'*)!

Mahoningsands. ^^o

MiddleofBarrens^^^
u 690

and the two are very probably identical, though the intervening rocks have increased 30 fuld in

thickness on New River.
16. Quinnimont. The No. XII., or New Kivercoal seriea, comes into the tops of the adjoining

mduntains here, and one of its coal beds, which comes 000 ft. above the base of Xll., has been mined
and coked for use in the iron furnace situated at Quinnimont. It makes a splendid coke, as does (>ach

of the three workable beds in No. XII. The elevation of the Quinnimont bed is 1,050 ft. above railroad.

47. MeKendree. About half way between this station and Prince, the upper or Chester lime.stime

mentioned in Note 45 comes down to track level, and presents a flne opportunity for collecting tsub-

carbo liferous (Chester) fossils.

48. Stone Ct\ff. Nlines in Fire Creek and Nuttall coals, the former at OSO ft. above river, the lat-

ter at 950 ft.

49. Fire Creek. The Fire Creek coal here mined at 700 ft. above railroad, steepest Incline on river.

60. Sewed. All of the three New River coals may bo seen here. The Nuttall bed in the tun.t of

the mountains, and the Quinnimont and Fire Creek below. These coals are of excellent coking
varieties and very pure.

51. Nuttall. Nuttall coal, 400 ft. under top of XII. and 600 ft. above railroad, mined ti.re.

Uppermost great cliff rock of XII. seen cappii:»: the mountain here, from which the scenery is very

grand.
62. Hawk's Nest. The Hawk's Nest cliff is on right bank of river, one mile below station, and

here the upper members of XII. rise almost vertically from the bed of the river to 500 ft. above tho

same. The view from it is well worth a visit. The Anstoad coal mines are in Gauloy Mountain, four

miles distant, and 8.'i5 ft. above C. & O. R. R. A narrow-gauge railroad loads out to them. Tho
Lower Kittanning coal is the one mined. Nuttall coal is only 75 ft. above track at Hawk's Nest, and
2 ft. 8 in. thick.

63. Kanawha Falls. The falls are a series of cancades aggregating about 20 ft. in height over the

hard current-bedded upper portion of the Homewood sandstone.
64. Cannelton. A good locality to study the lower coal measure series. The Clarion (Eagle)

is just belf^'-T track level. The Lower Kittanning bed is 1(»5 ft. above, and extensively mined for gas

coal, while on the north side here the U. Freeport coal may be seen at 750 ft. above river changed to

a splendid cannel. From Mt. Carbon to near Charleston the track runs in No. XIII. beds, and coal

openings are numerous on both sides of river. A general section of these measures is given in

another connection.
Paint Creek axis crosses here, and a railroad extends up Paint Creek for 10

Splendid example of erosion during coal measure times in cuts just above

65. Paint Creek.

miles to coal mines.
66. Blacksburg.

Blacksburg.
57. Coalburg. Splendid geological headquarters for seeing Coalburg, Cedar Grove and Brush

Greek coals, and collecting fossil plants in roof of Lower Kittanning and Cedar Orove beds in Wat-

son's Hollow, North Coalburg.
68. Winnifrede Junction. A railroad leads up Field's Creek seven miles to Winniftede coal mines,

the typical locality of Winnifrede bed (Upper Kittanning). On the other side of the river directly

opposite, and in plain sight from the cars, is the mine of the Macfarlane Coal Company, in the Win-

nlirede bed, one of the best mines along the Kanawha, furnishing a very pure coal of splint and

bituminous mixed, and in quality unsurpassed for domestic and steam purposes.
69. Maiden. Cross to opposite side and examine extensive mines on Campbell's Creek (Lower

Kittanning) coal, also salt worlcs, the water being derived from base of XII.
«0. CharlttUm. Good headquarters for studying barrens (XIV.). Three miniature faults la
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463

409

47«

479

480

482

485

491m
501

502

8cott«».

Hurrioano.

Milton.

Thorndyke.
Ona.8*

B. Sulphur Spga.

Barboursville.

Guyandotte,
Huntingdon/<>
Ceredo.

Big Sandy, Ky.

Barrens XIV., (upper
half.)

Barrens (XIV.)

II

II

II

II

II

II

est

ess

ftse

640

632

508

6«0

660

BA6

BOl

S02

Ohio River Railroad.

4

11

19

23

26

81

Wheeling."

»

Bonwood.

Moundsville.''

Powhatan.

Woodland.

Clarington.

Proctor.

Baresville.

Barrens. (XIV.)
Pitts. CI. nr.track.0 3 9

f 14 c. Upper Coal
Meas.(XV.)

14 c. Up. Coal Meas.
80(K of XVI. in

hills. «3 8

14c.U.Cl.M.(XV.)«3»
I

636

I Waynes Coal 76'

( above river. ^ 3

1

( 7(y under Waynes
\ CI. at river level.* 2 9

(Permian (XVI.)
Waynes Coal nr.

wiitcr level 626

Ms.
Ohio River Railroad—

ContiJined.

3H
41

4:5

47
61

64

69

61

68

66

68
71

74

81

83
87
88
94

Now Martinsv'le.

Sardis.

Paden's Valley.

Sisterville.

Friendly.

Long Reach.

Raven's Rock.

Grape Island.

St. Mary's.

Vauoluse.

Eureka.
Willow Island.

Bull Creek.

Williamstown.
Henderson.
Briscoe.

Vienna.
Parkersburg."*

Permian (XVI.)

Alt.

6 2»

t2X
« 633
It 4 3

" fll T

Permian (XVI.) and
14c.U.Cl.M.(XV.)
Waynes Coal 2(/

above river. «'*

I Waynes Coal 2(K

\ above river. « > •

14c.U.Cl.M.(XV.)«>»
X «15

f Barrens (XIV.)" Oil

< Break " crosses.

( river here. •"'

Barrens (XIV.) «»»
« 607
« 61»

14c.U.Cl.M.(XV.)flo*
(<

Permian (XVI.)
11

<i 59»

Ohio Central Railroad—
Kanawha Division.

Charleston.*

»

4' Lock No. 6.

7 Smitli'M.

14 b. Base of (XIV.)
Barrens.

14 b. Barrens.

600'

093
&8S

cuts of railroad, one ,
"mile above station, where U. Frceport coal and overlj^ing " Black Flint " may

also be examined. Great deposit of rounded pebbles and stones at Junction of Elk and Ktinawha
here, finely exposed along cemetery road and extending to SSH ft. above river, the upper limit of the
f;lacial dam-lake in whicn the deposit was made. From Charleston to Huntingdon the railroad ruu»
n No. XIV., or the Barren Coal Measures.

01. SpringhiU. Great terrace of rounded boulders extend up over 2()0 ft. above river, just below
mouth of Davis Creek, up which a railroad extends 15 miles to coal and Black Band iron ore mines.

62. Scary. Here the railroad leaves the Kanawha Kiver following up Scary Creek, which leads
out into an old valley (Teazes), at Scott, four miles distant. This singular valley, one mile wide and
200 ft. above tho Kanawha River, bounded on either side by hills 200 feet higher, and extending
through to the Guyandot Kiver, which finally debouches into the Ohio, was once occupied by an arm
of the Kanawha River, when the great ice dam at Cincinnati during glacial times backed the waters
of the Ohio and its tributaries to a height of 500 to GOO ft. above present low water at Cincinnati.
This hypothetical dam of Prof. G. F. Wright is demcmstrateii beyond any doubt by the great beds of
clay, gravel, boulders and other trash which cover Teazes Valley to a great depth all along its course,
except where subsequent erosion has removed them. When the ice dam melted away at Cincinnati^
the water that had previously filled this valley was withdrawn, passing down to the Ohio by its for-

mer and present route, tho Kanawha, thus leaving the ancient valley high and dry, though littered

up with " Black Flint," pieces of cannel coal, quartzitc, sandstone and other rocks that testify to
their Kanawha and New River origin.

The traveler should also notice tho remarkaV)ly level character of the Kanawha Valley flats, on
which the railroads are built, as shown by tht^ altitudes piven from Point Pleasant to Charleston, on
the Ohio Central Railroad, and above Charleston, on the Chesapeake & Ohio Railroad. Another
important fact is that the deposit which fills this valley is true loess, a lacustrine deposit similar to
that on the Mississippi and Missouri River and elsewhere. J. M.

63. Seott. An excellent locality to study the ice dam lake deposits in a deep cut through them
lust east from station. The rounded boulders extend up to 750 ft. above tide here.

64. Ona. Lake deposits abundant.
65. Huntingdon. Mahoning sandstone makes cliffs along the hills from here to the State Iin&

at Big Sandy River.
66. Sattes. An interesting group of mounds, the work of the Mound-builders, occurs in the wid&

bottoms toward the river, half way between this station and Charleston.
67. Poca. The Pittsburg coal is extensively mined in this vicinity by the Marmet Mining Co.

The coal is absent in the immediate river hills, but comes in about one mile back. The horizon of
this coal emerees from the bed of the Kanawha, between Buffalo and Red House, being mined at



ill

«M AN AMERICAN GEOLOOICAL RAILWAY GUIDE. (W. VA.)

i :

Ms.
Ohio Central Railroad—

Kanawha Division. Alt.

10 Ryans.
12Satte8.8 8

15 Bowling.
18Poca.6»
19 Raymond City.

20 Queen City.

21 Energetic.

26 Red House.'^

»

81 Martin's.

S6 Buffalo.

58 18-Mile Creek.

40 Grimm's.*''

42 Maupin's.

45 Leon or 13 m. Ck
48 Beech Hill.

fiO Bright'a.

51 Rock Castle.

M River Switch.

e- Ohio Riv. Bdge at
°'

Pt. Pleasant. 70

14 b. Barrens. ^ * *

t( 586

tt S84
« 8 79

<> 686

« 5 79

<( 676

14 c. Up. Coal Me. »"
« 572

« 6 70

<( 6 64

It 563

« 570
« 56 7

« 562

« 564
i< 56 3

14 b. Barrons. "^
597

i<

Ms.

PlUsburK, Cincinnati & St. I«ula B. R.
Pittsburg, Whee ling A Kentucky Div.

1

3
4
«
9

12
16
21
25

Steiibenville.

Wheeling Juno.
Middle Ferry.

Lower Ferry.

Cross Creek.
Wellsburg.^i

Beech Bottom.
Short Creek.

Glenns.
Wheeling.

Barrens (No. XIV.)'"

<4

l(

<l

«
M
It

«
(I 845

Orafton & Greenbrier Railroad.''
Alt.

Grafton.

3 Fresh Ford.
6 Foreman's.
8 Sandy Creek.

11 Cove Run.
14 Moatsville.

17 Arden.
19 Bryan's Mill.

21 Newman's Trest.

22 Kelley's.

24 Philippi.

BarrenB(No.XIV.)98 5

<< 988

" 995

L, Coal Meas. 1021

" 10 7 2

Cong, No. XII. 115S

I' Coal Meas. 1260

<< 1286

<< 1289

" 1287

" 1288

Clarksburg A Weston R. B.

2

6

8
11

13
14

18
21

25

Clarksburg,

(B. & 0. Depot.)

West End.
Mouth ofBrown's

Creek. »»

Mt. Clare.

Bond's Summit.
Lost Creek.
Curry's Summit.
Jane Lew."*
Fisher's Summit.
Weston."

16^ under Pitts. Coal.
1010

130^ " »«5

lOO' " 9<8

Barrens (XIV.) lo"
«< 1175

'< 1013

<< lite

<< loot

« 1233

<> 1O09

Weston & Buckhannon R. B.

5

6

11

11

15

Weston.'^
Gaston.

Seymour.
StoneCoalSum."
Lorenz.
Buckhannon. 7'

Barrens(No.XIV)»»o9
<< 1040

« lOlS

Up.Cl.Me.(XV.)»"«
<« 1435

Barrens (XIV.) i"'

Oak Ridge, four miles below Red House, where it is 20 ft. above river level. Its height is 175 ft. at

Poca, and on up the river is "wried into the air along the valley.
68. Bed House. The gr».it clitf near the hill top is the Waynesburg sandstone.
69. Orimm's. Here the Waynesburg coal has been opened 190 ft. above river level, where it Is

«Iaty, worthless, and only 3 ft. thick. A well, bored in search of the Pittsburg coal, found only a trace

of that bed at 80 ft. under river.

70. Point Pleasant. The Pittsburg coal is here about 78 ft. above the Ohio River, but only IV (1.

-2 ft. thick. The Waynesburg sandstODe at the base of the Permian, or No. XVI. of Rodgers, mates
cliffs near the summit of the hills.

71. Wellsburg. In this town, and tne immediate vicinity, many strong gas wells have b«en

struck at a depth of 1,300 ft. below the Ohio river. T.ie gas is utilizea for both neat and light Id the

town, and also supplies the g'ass and other manufactories. The geological position of the gas sand

is about 1,660 ft. under the FJtisburg coal, and is possibly identical with the Murraysvillo snnd. A

shaft has also been sunk to the tiante coal that is mined at Steubenvillc, which Prof. Orton idcntifle.<

with the Lower Freeport, and which is here about 210 ft. under the railroad.

72. The Grafton ft (jieenbrie.' is a narrow-gauge railroad, which follows the Tygart's Valley River

southward from Grafton to Philippi, its track running for about six miles in the Barrens, No. XIV.,

"then passing down through the Lower Coal Measures and into No. XII. three or four miles in the

T,;inity of Moatsville. and emerging at the horizon of the Upper Freeport coal at Philippi.

73. Pittsburg coal is mined ancTshipped from this point.
74. Pittsburg coal in tops of the hills about 300 ft. anove track.
75. The Mahoning sandstone crops out along west fork of Monongahela River here, according to

Prof. Stevenson. The State Inscne Asylum, built of Barren Measures sandstone, is located at Weston.

76. This is a continuation of the Clarksburg ft Weston Narrow Gauge Railroad.
77. The Pittsburg coal is 40 to 50 ft. under the track here.
78. The Pittsburg coal is mined in the hills around Buckhannon, probably 100 ft. to 160 ft. above

the depot. It is 4 ft. to 43>^ ft. thick.
79. By Mr. James Parsons, C. and M. E., Piedmont, W. Vr.
80. From Piedmont to within one mile of Gorman the road runs at the base of the Piedmont

sandstone, the north branch of the Potomac having cut its circuitous course through that stone and

bedded itself upon the upper series of the conglomerate. The cliiTs and blufRi formed by that stone

tower high above the road on both sldos, and the cenery becomes grand, beautifUl and interwting.
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Ohio BtverBallnMid.—ConMnuwi.
Mb. Alt.

140 School House.

149 Letout

160 Graham. »•

163 New Haven.

154 Hartford. 9 7

157 Mason City.

159 Clifton.

161 W. Columbia.

162 Camden. »»

172 Pt. Pleasant.

173 K. & 0. Juno.

178 Gallipolis Ferry.

184 Ben Lomond.
187 Apple Grove.

188 Mercer's Bottom.

192Glenwood.»9

198 Crown City F'y.

200 Green bottom.

Perm. Cb., (XVI.)»»*
<< 576

14 c. Up. C'l Mea8.»»«
P'gh Coal in riv. »»«

Pittsburgh Coal. "»
« S74

M 6«4

<» B66

II S 6 7

II 5 7

<i 571

Barrens.P'gh Coal.'''

Barrens, (XIV.) 58»

201

202

205

211

Willijmsp'rt F'y.

Lesage.

Coxe's.

Guyandotte Jo.

«
«
M
II

M
«
II

M
W

670

650
651

548

579

567

549

548

546

Proposed Branch.

ORavenswood.

SjSilverton.

8,Sandyville.

16 Leroy.

18 Sand Cr. Summit.
22iThree Forks

I

Reedy.ioo

29iReedy Summit.
32Spencer.ioi

f 15. Permo. Carb.

tWash'gton Coal.ss*

15. Permo. Carb

West VirglMls Central B. B.—CtmMntMd.
Ms. Extension from Thomas to Elkins. Alt.

II

II

M

580|

782

eeoj

880

671

14c.Up.CoalMeas.»o»
Barrens, (XIV.) »2o

|We>t Virginia Central Ballroad.—Cbnfinued.
Piedmont and Cumberland.

12

16

20

22

27

29

Cumberland.
Rawlins.

Black Oak.
21st Bridge.

Keyser.

Westernport.

W. Va. Cent.

786

786

Jc.

7. Low'r Helderb'g. « » <>

5 b. Clinton. 8»8

« 734

10 b. Ham. (Marc'lua)
7. Low'r Helde \r.

f 14a.Pottsv'le *

\Topof(Xn.)
ng.
81S

74 Fairfax.

78 Thomas. »»»«

79 Davis. «8 6»

80 Globe Falls.

81 Pt. Lookout.! a

82 2480

84 Big Run.
87 Hendrick'8.

90 Black Fork.
91 Shaver's Fork.
93 Haddix Run.
98 Haddix Summit.

101 Montrose.
106 Kerens.
112 01dLeadsville.
113'Elkin8.io«

Barrens, (XIV.) »o»i

Top L. Coal M.,(Xni.)
Low Kittanning CoaL
No. (Xn.) Congl.2»2*

« 3640

Top Mauch C'k Reds.
No. (XL) beds. »i»o

12. CatskiU. i"o
11 b. Chemung, i***

II 164S
II 16 8

41 317 9

10 b. Hamilton, i^"*
<4

44

<4

1938

1913
19 2 4

Survey, Elkins to Oauley River.

Elkins.

6 Beverly.

8 Burnt Bridire.

13
^

16 Mill Creek.
17 Huttonsville.

26 1 Elk Water.
32 Brady's Summit,

84 1
Higgles.

35iRed Lick Run.
36 Elk River.

38,Whitacre 3 Falls,

39 Big Run.
46 Burgoo.

48 Leatherwood.
56 Elk River.

69 Addison. 10*

63 Payn's Summit.
71Gauley Riv."*
78; Williams Riv.

10 b. Hamilton, i"*
« 195S
4< (water.) 1989
44 1974
14 3003
II 20 62

11 b. Chemung. "»»»

No. (XL) 1. s.
aosa

No. (XL) Shales. 2 » I*

Top (XL) \. S. "39
No. (XI.) Shales. ""

44 3171
II 318 6

M 1904
II 1841

II 16 8 3

Top(XI.)Ls. 1*6 8

Ba8eofNo.(XIL)»4»«
No. (XII.) CongL2so8

<4 2215

Stony River Survey.

6

10
13

15

Mouth of River.

Pike Cross'g. i««

Falls.io?

No. (XII.) CongL "»«
Barrens, (XIV.) »»*«

Low. CoalMeas. 2799

Clarion CoaL a97»

No. (XII.) CongL 8102

CamAm. Pittsburgh coal, 4 to 5 feet thick, mined here. It thins away down the river to 18
Ito 20 inches at Point Plea.saut. OcoaHionally, as at Mercer' .s liottom, it thickens to 4 or five feet.

iBelow that it thins attain to a few inohos and not mined until near Huntington, where it is 3 to 4 feet.

1 99. Qlenwood. Here lecently an attempt was made to sell lands as containing tin ore. The
Deputed tin is a brecciated limeMton* 4() to tiO fewt below the Pittsburgh coal and on analysis proved
pot to contain a trace of tin. Another "tin syndicate" explored this same stratum for that metal on
he Little Kanawha, nine miles aViove Grantwville.

100. Three Forks B»edy. The "Ridge Lime8t«>ne" near the summits ofthe hills over a large
lortionof Jack.son county is often H' to 20 feet thick, and is probably the Ninevah Limestone of
^eunsylvania, the X. of Stevenson's Green county series.

101. Spencer. The Burning Springs or Volcano anticlinal passes along the valley of Spring
.reek, brinRing the Barren Measures to the surtax*- Pittsburgh coni is absent or but feebly repre-
lented in this portion ofthe state and espoclally iilong the line of the Volcano anticlinal everywhere.

102. Point Look Out. Grandest s(!««»«ry In the Appalachian Mountains. The Black Fork of the
Pneatcuts a canon 1,50() feet deep thrrna«£ the Back Bone Mountain range, which is capped by the
'^STille Conglomurate. The railroa<i grwit** down this gorge is 160 feet to the mile and it runs

ig a rook shelf 800 to 400 feet abov<- the river, which has a fall of 100 feet to the mile. The New
Uver coals are exposed along the railroad grade, both the Nuttall (2^ feet thick) and Quinnemoni
" 1 being recogniaaU*. The QuinnMtnont and Five Creek beds are split into a half doaen thin.

The whole Puliiwlu Conglomerate series Is here over 700 feet thick.
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West Vlrgliila Central R, K.—Cmtitw«d.
Ma. Survey, Elklnw to Buokhannon.—Cbn. AH.

7

10
11

12
17
18
21
27
82

Roaring C'k.io>

Roaring.
King's Ridge.
Toll Gate.
Burnt Bridge.
White Oak SWt.
Buck. R. Divide.
Buokhannon.

Uo.Low.CoalM.mo
« a 1 a 1

Barrens, (XIV.) "•«
M 3450
M 1851

Top Low. Coal M.i 8*0

Barrens, (XIV.) "si
« 174S
<4 1418

Elk River.

21
24
60
70
80
03

100

Charleston.

Big Sandy.
Queen's Sh'ls.i<>»

Big Otter. "«
Grove's Greek.

Birch River.

Little Otter.

Beall's Mills.

Sutton."

base ot Barrens. ^'^
<t Btl
« 611

Top of Low. C'l Meas.
Barrens, (XIV.) »»i

i* 770
M 794
M 798
U 808

Gauley River.—C. A O. Survey.

01Mouth.
6 M'th of 20-Mile.

10 Litf'e Elk.

ITop of No. (XII.) eso

Base of No. (XII.) e«7
<< 691

Ms.

16

21

25
29
61

40
48
46
66
76
80

86

Gauley River.—0. ft 0. Survey.—OMiMtinti/,

Alt

875Peters."1
Gamifax Ferry.

Hughes Ferry.

Brock's.

Beaver Creek.

Cherry River.

Cranberry.
Stroud's Greek.
Williams River.

Laurel Fork.

Stony Creek.

Marlin's Bottom.

top of (No, xn.)
No.(XII.)N't'l C'i."oi

No.(XII.)Congl. iM»
« istt

14 a.NutaIl Coal, iiii
«« 191S

No. (XII.) Congl. 2oo»

«• aitr

M sou
« I22S

fNo.(XI.)orGreenb'r

\ l.B.to Cherry R.auo

Little Kanawha River.

2

14

22
32
48

Parkersburg.*!*
Lock One.
Lock Two.
Look Three.! »»

Lock Four."*
Spring Creek.
Buffalo Rock.
L'r Leading Ck,

No.(XVI.)Fm-C'b.»r»
M t6t

«« 87i

« 614

No.(XIV.)Bar'en8.s»
«« «ia

(?) m
No.(XVI.)Fm-C'b.«K

103. BlkmM. The Tygarts valley in which the town Is situated, IsJ geologically a great arch, or

rattier two anticlinal axis which have come nearly together. These are the anticllnals which cross

the B. ft O. R. R. at Terra Alta and Mountain Lake Tark respectively, having there a trough
between them deep enough to catch the Lower Coal Measures,but here at Elkins the axes are less 1

than a mile apart and the trough holds only the basal beds of the Chemung. On one side (west) of

this double arch at Elkins, the Bk:h—Big Laurel Mt. rises to 3,600 feet above the sea, and on the

other (east) Cheat Mt ..tta^s a greater height, while both are crowned with the Pottsville Conglom-
erate, thus rendering the wide valley between, one of the most beautiAil and picturesque in the

country.
104. Additon. County seatof Webster county. On the summit of an anticlinal axis, which

brings the top of the Greenbrier LimeHtone 40 feet above water level and exposes 800 feet of the Manch
Chunk Red Shaleo betwoeo the top of the limestone and the base of the Pottsville Conglomerate ia

the summit of the Moiinlain atmve. Near the crest of this arch at Addison a hole was once bored

for oil many years ago, but at about luu feet a atrong stream of saltand sulphur water was struck,

which still continues to flow and han attnined much celebrity as a mineral water for medicinal pu^
poses, especially for kidney tToul>les Where the Gauley Turnpike crosses McOuires Gap, opposite

Addison, a coal bed 2^ tos fcwit thick has been mined only 20 feet above the Mauch Chunk red beds,

105. Near here on Land Run is the out crop ol a coal oea 7 feet thick, of poor quality and It I

would seem to come at the name horizon as the Pocahontas or No III. bed of the FlatTop region.

lOft. Capt. Joseph Parnons, chief engineer of the W. Va. C. R. R. who has kindly fhmisnedall
the elevations on that railroad and its surveys, states that the Lower Ktttanning coai passes under I

Stony river about three and a haif miles abo*e \tn mouth and reappears at nine miles up. The
centerof the trough is near where the nortnwestprn pike crosses Stony river, and here the Pitts-

burgh coal ifl'in the summits of the hills juet north f^om the river. This is the northern end of the

Elk Garden Pittsburgh coal basin, since northward from here that coal misses the hills by only »
to 100 feet for twenty miles, till it is CRU^ht in the Fairfax summit on the Cheat-Potomac Divide.

Wt. There is a large area of the lower Kittannlng coal from hereon down the river for four

miles and it has a thickness.of eight feet witli its customary partings. It is forty feet above water

•I the Falls.
108. Half way between Roaring creek and Elkins the Tygarts Valley river cuts squarely through

thejgreat Rich-Laurel Mt. uplift; and exposes a splendid section from the Hamilton up to the Lower

CoalMeasures. Along and in the vicinity of Roaring creek is a large field of the Upper Freeport

coal where the bed has a thickness of 8 to 10 feet The Freeport sandstone is ve^ massive and

pebbly along the lower part of Iloaring creek and makes the numerous falls.

lOB. <iuttn't Shoalt. A few miles above lierc the river bends southward and the Upper Froeport

coal comes above water level, and keeps alx>ve the same till the stream turns northwestward adots

Clay 0. H. There is a fine area of this coal on Big and Little Sycamore creeks. With this excep-

tion only the Barren Measures crop out alonu Elk between Sutton and its mouth, adistance of lOO

miles, and as these beds have a greater thickness (800') here than anywhere else in the couDtry,I

have termed them the Elk River series.
110. Sutton. The Mahoning oosl (about 100 feet above the base of the Barrens) crops 30 to *)

feet above river level and has l)«*n mined to a small extent, while at Frametown 16 miles below, the

Pittsburgh coal is in the summits of the hills, 500 feet above the river and 6 to 7 feet thick.
ill. From the mouth of the Little Elk up to the Cherry River the Gaulev fiows in a narrow

oaflon 300-400 feet deep, excavated out of the top members ;of No. XII., while the softer L^^'
Coal Measures occur back in the summits of the hills on the broad plateau at the top of No. XII.

The Nutall coal comes up at the mouth of Meadow River, but it thins there. It has a thicknessof I

5 to 6 feet on the waters of Hommony, Cherry and other streams, which put in from the 80uth,tDi> I

Is • splendid coking ooaL
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Ms. Little Kanawha River.— Continued. Alt.

(jl Down's Hippie.

63 Anna Maria G'k.

G8 Big Root.

76 Pine Creek.

78 Grant8ville.il*

80: Steer Creek.ns

8i') Acre Island.

89Mu8ch Shoals.

92 Tanner Fork.^i^

'96 Cedar Creek.

98 3d Run Sh'ls.iis

lOllLeading Creek.

lO^Glenville.119

105 Stewart's Creek.

100 Mud Lick Run.
110 Sand Fork.

llo Stout's Mill.

liSHyer'a Run.
121 Oil Creek.

122 Burnsville.C'"""'"
port.)

Bennett's Run.
131 Bulltown.

No.(XVI.)P'm-C'b.e8»
641«

Upp. Coal Meas.

«

641

854

S66

566

571

577

682

No.(XIV.)BarrenB.»«7
88S

«

Upp, Coal Meas.

690

702

702

710

711

723

Kentucky. 120

Ms.

Chesapeake and Ohio Railroad.

Cincinnati Division.— Conttnii«ci. Alt.

No.(XIV.)Barrens."5
741«

«

«

741

752

760

Kentucky.! 2

Chesapeake and Ohio Railroad.—Con/tnu«d.

Ms. Cincinnati Division. Alt*

604'Catlett8burg.

506JWillianiB.

609iNorton.

610 Ashland.

611

612

515

A. C. & I. Cr's'g.

Bellefonte.

Russell.

619|Wurtland.

Low. Coal. (XIII.)s<*

544

14 a. Pottsv., (XII.)

522.Riverton Jc. »29

623 1 Greenup.
528:Gray's Branch.
585!Siloam.

641 1 S. Portsmouth.
551;Quincy.

|653j Kinney.
558|Buena Vista.

560Fairview.
563|Vanceburg.
668iRome.
676;C(/Ucord.

57 7 [Pence.

586|Springdale.

692 M. & B. S. June.
593 Maysville.

601 S. Ripley.

603 Dover.
610 Augusta.
614 Wellsburg.
617 Bradford.
621 Foster.

628 Belmont.
630 California.

632 New Richmond.
634 Oneonta.
638 Ross.

649 Dayton.
651 Newport.
653 K. C. Jc.

654 Covington.

665 Cincinnati.

14 a. Pottsv., (Xn.)
13. Sub-CarboniferouB.

>02

Huron Shale. *"-'

9 c. Cornif. 1. s in nv.
6 c. Niagara.

t<

4c. Cincinnati
<{

<i

i(

i(

i<

t(

4(

<i

Cincinnati.
<i

4 a. Trenton.

4 c.

ti

4 c. Cincinnati.

(i

((

49«

541

SIS

112. Parkeriburg. Low water here as given by Col. Roberts is 662.804. See Note 35.

lis. The elevations given for these locks is the top of the mitre sill below the dams. From
Farkersburg for 26 miles up the river the rocks are nearly horizontal and the Upper Meretta sand-
(tone of the Permian Series, which is quarried at Farkersburg, (Jackson quarry,) makes clitts in tho'
river hills for a long distance. It is extensively quarried at Elizabeth.

114. Lock Four. Near here is Burning Springs, the famous oil district, from which oM was coI>
lected and marketed as far back as 1841. The Eiireka Volcano Anticlinal (called the "Oil Break")
passes through this region, and brings up 400 feet of the Barren Measures. The Pittsburgh coal i»
absent, or only a few inches thick, while the Crinoidal coal is '.^0 inches thick and mined below the
Tillage for local supply. Oil is obtained here in the Mahoning, Conglomerate, "Big Injun" (Pacors>
and Maxburg (Gantz) sands.

115. OranUville. Here the Waynesburg is in the summit of the hills.

U6. Steer Creek. At the mouth of this stream the massive sandstone above the Pittsburgh coal
comes above water level, and the base of the great Waynesburg sandstone cliff is 275 feet above the
same,

117. Tanner JFV>rA:. Along this stream the Waynesburg coal is mined for local use. It is only Ift

to 24 inches thick and at Tannersville 6 miles up the stream is 135 feet above the latter.

118. Third Sun Shoals. The Waynesburg Coal shows in summit of hill here 3(H» feet above tho
river or 1050 A. T. The horizon of the Pittsburgh coal is about 60 feet above the river, but the coal
is absent.

119. 0{envi7{«. A broad anticlinal, which is probably identical with the Chestnut Ridge axis^
crosses the river above Glenville and hoists the Pittsburgh coal 226 feet above the same. This coal
mskps lU first appearance here it being absent or butleebly developed everywhere below until its

horizon dips under water near the mouth of Steer Creek; at one and a half mile(< above Glenville it

184 to 6 feet thick and 200 feet above the river. It runs along the hills at near this level for a mile
or two further and then dips rapidly down below water level, passing under the river U/i miles
below Land Fork or lOOj^ miles Irom Farkersburg. The sandstone above the coal has an immense
develoiin.v^nt in this region, being 130 feet thick. The horizon of the Pittsburgh coal keeps 50 to 7&
feet below river level till we come to Stout's Mil's, when the basin is crossed and it begins to rise

I

rapidly appearing 10 feet above river level, one mile above Stout's Milts, and one-half mile further up
I stream is 76 feet above the same. It is here 7 feet thick and there is a great coal field in this basin

I
between Burnsville and Glenville.

120. This Division of the C. A 0, (formations by Prof. I.O.White) belongs in the Kentucky
I chapter, but for tack of space is inserted here, just before publication. J. R. M.
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List of the Qeologieal Formations Found in Virginia and Wost Virginia.

I

General Gboups.

QCATERNART.

Tgrtiart.

Upper and Lower

Mesozoio.

Upper Carboniferocb.

Mid. Carboniferous.
(Upper Scb-Carb.)

Lower Carboniferous.
(Lower Sub-Carb.)

Devonian.

Silurian.

Siluro-Cambrian*
OR

Upper Cambrian.

Middle*
AND

Lower Cahbrian.

AROH.SAN.

SCB-DlVIBIONB IN VIROINIA AND
West Vibqinia.

20. Quaternary. 5g
19 c. Pliocene.
19 b. iMiocene.

19 a. Eocene.

(18 %L 17.) Juratso-Cretac's.^
Upper Secondary s.s.

(17, 16.) Jurasso-iriassic*
Mid. Secondary Sandstones

and Coal i\/ieasures>

P^ - -

2pg«

14 c. Upper Barren Croup.
14 e. Upper Coal Group.
14 b. Lower Barren Croup.
14 b. Lower Coal Croup.
14 a. Croat Conglomerate
and Congio. Coal Croup.

XVI.
XV.
XIV.
XIII.

XII.

13 b. Creenbriar Sliales.

13 b. Creenbriar Limestone.
(Carb. Limestone.)

13 a. IMontgomery Crits and
Coal IVIeasures.

(Tuedian ?)

Names of N. Y. Survey chiefly:

12. Catslciil.

11 b. Chemung.
11a. Portage.
10 c. Cenesee.
10 b. Hamilton.
1 a. Marcellus.

8.

7.

6.

5 c.

5 b.

6 a.

Orislcany.

Lower Helderberg.
Sal ina.

Niagara.
Clinton.
(Medina.

4 c.
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feet Virginia.

e^Tames adopted by

D.andW.B.Rlor
e Paleozoic Forma-

ms of Pennsylvania

id Virginia and used

H. D. Rogers' Final

eport of the Geology

f Pennsylvania.

Serai.

Serai.

SeraU
Serali

Serai.

Umbral Slialei.

Umbrai Limesto.

Vespertine Sand.

stone and Coali

Ponent.
Vergent.
Vergent.
Cadent.
Sadent.
Cadent.

Meridian.
Pre-Meridian.

Seaient.
Scalent.
Surgent.
Levant.

Matinai.
Matinal.
Matrnai.

Auroral.^
Auroral.
Auroral.
Primal.'

Ms.

Virginia.

Baltimore and Ohio ?.tXallroad.

Harper's Ferry and Valley Branch. Alt.

21:
Harper's Ferry

1

6

10

14

23

27

32

36

39

42

44

46

50

61

55

57

61

66

74

81

88

94

00

105

117

126

Shenandoah. "^

Halltown. »»9

Charlestown. *i*

Cameron. **'

Wadesville. *»*

Stephenson's. *»•

Winchester. »i'

Kernstown. '**

Newtown. ''<>

Vaucluse.''

Middletown. »ool

Cedar Greek. «»*

Capon Road. »*<>

Ms. Chesapeake A Ohio Railroad. Alt.

Richmond. **

Strasburg Jc.»»»

Tom's Brook.

Maurerstown.
Woodstock. 8«o

Edinburg. * *

»

916
Mount Jackson.

New Market.
Broadway.
Linville.

Harrisonburg.

»

Pleasant Valley.

Fort Defiance.'

Staunton. ^ ' *

«

' Altered Cambri'n(b)
or Archaean B, fol-

lowed west byCam-
brian, 2 b., 8 a.

Cambrian 8 a., b.

•• 8 b., 0.
<< «

Biluro-Cam. 4 a. & 4 b.

/ Siluro-Cam. & Cam.
4 a. and 8 0.

The road runs close

to boundary ofCam-
brian 8 0., and Sil.

Cambrian, 4 a., of

the belt lying east,

composed largely

of 4 c.

1
Siluro-Cam Dri'n, 4 a.

and 4 b.,on switch
track.

Cambrian, 3 b., c.
''*'

788

9

18

28

83

40

Atlee's. »o»

Hanover C. H.««

Hanoyer Junot.

Noel's. "'

Beaver Dam. »»»

45jBampass' '*•

60 Frederick's Hall

66

«

« «

{Cam. & Siluro-Cam.

3 0. and 4 a.
« 971

<( 1038
<t 1242
« 1340

Cambrian, 3 b., c.^ 245

<« «« 12 7S

J Cam. & Siluro-Cam.

\ 3 c. and 4 a.

62
76

81

83

90

{W. outcrop of Tert'y

andUpper Mesozoio,

all resti'g ouAtoIlO.
19. Tertiaxy.

{'

Tolersville,

LousiaC. H. s*
Gordonsville. '"o

Lindsay's.

Cobham.

Keswick.

97 Charlottesville.
*

104 Ivy. 844

jl07 Mechum's River

llSiGreenwood

124 Waynesboro.^*"!

129!Fishersville.ia2>

136lStaunton.

144 Swoope's.

Upper Mesozoio,
Jurasso-CretaoeouB.

Archsean, G.

r Gneiss &MicaSlates»

\ with veins of Gran.
1. ArchsBan, A.

i< SBl

!Mic.Homb.& Hydro.
Mio.Slat.,withAurif.

q'rtz. The gold belk

1. Archeean, G.

B.
Argil.Mic. & Hydro.
Mic.Sla.,with patch-
es of SlatyLimestone
& Steatite Epidotic^

Chlor. and Sil. Grits

& Slates of S.W.Mt.
followed west by
Gneissoid Sandst'ne.

Archaean, D,

Horn.&Chl.Gnei.Syen.
l.Arch.,B.Bl. Ridge
Epid. Chlor. Argil.

Slates,&c.,flank'dW.

_byCamb,I,2b. Pots,

f Cambrian, 3 a., ad-

\ joining Hlates of 2 b.

f
Sil-Camb.,4a. &4b.

\ Edge of slate belt.

( Camb. & Sil-Camb.,

\ So. and 4 a.

487

SOS

439

1387

164S

1.

1. The term JurassoCretaceous is uhosen to desiKnato tlie Upper Secondary Sandstones of the
Virginia reports and the associated sands and clays wliieh in their prolongation, northeast through
Maryland, Delaware and New Jersey, are found to underlie the Cretaceous green-sand formation
of tiiose States, because the fossils found in the vicinity of Fredericksburg, etc., in Virginia, as
well as near Baltimore, suggest the upper stage 01 the Jurassic period: while it is stated that the
sands and clays of this t)elt in New Jersey are referable to the base of the Cretaceous. The whole
group would seem in the main to be one of transition, and it is probably best comparable to the
European Wealden.

2 The name Jurasso-Triassic is preferred for the Mid-Secondary rocks of the Virginia reports,
as it is thought to correspond be!>t with the fossil indications thus far furnished by tlie several belts
included in It. Of these, the most western area is in part continuous with the so-called Triassie belt
of Maryland and Pennsylvania, and in part with the coal hearing rocks of Dan River, North Carolina.
Tlie middle belt is in the line of prolongation of the Deep River coal rocks of North Carolina, and
the eastern belt, including the Grits and Coal Measures of Chesterfield, Henrico, etc., is topograph-
ically without a counterpart. The middle and eastern belts in Virginia, and the western tract in
North Carolina, show a close airreement in their fossil flora, which in many pavtirulars has a decid-
edly Jurassic character, and all three belts are connected by certain species of Estheria, Candona,
etc., held in common. Collectively these beds represent most probably a group of deposits ranging
through Upper Triassie, and Lower Jurassic time, and are in large measure of a transitional
character.

3. In grouping the Lower Paleozoic formations, Sedgewick's classification is used, including as
dmbrtan and £V{uro-Cam6rtan, all the formations from the base of the Paleozoic to the top of the
Trenton period (4 c), and as Silurian the succeeding formations to the top of the Orlskany (8.); these
corresponding in limits to the Upper and Lower Silurian periods of the table.

4. The Middle Cambrian, or Auroral group, occupying much of the surface of the great valley
west of the Blue Ridge, and exposed in numerous anticlinals and faults in the mountain belt farth-
er west, is marked by a great preponderance of magnesian limestones in the lower two-thirds of its
uuB, passing below in many cases into Arenaceous and Argillaceous limestones, and followed
uove Dy ooUtio and by oberty and sandy bed*, these latter «ivin« cIma still higher to the

W\
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M^ Chesapeake & Ohio R. R.— Can. Alt.

160

169

168

175

2074
North Mountain.

Craigsville. J'^^

Goshen. If >*»"

Millboro.i2 ^^^^

(Devonian, 10 a., ad-

joining Silurian of

the Gap, 6 a., 5 b.

to 8 , inverted.

Silurian, 7.,Encrinal

Marble. 8. Oria-

kany.
Devonian, 10 a. and
10 b., between ridg-

ea of Silurian, 5 a
to 8,

Devonian 10 a., near'

\ 8. of Sideling Ilill.j

195

205

221

IS
Jackson's River,

iiss

Ma. Chesapeake A Ohio R. R.—Con. Alt.

Devonian, 10 a.^weS
side of Rich Patch

Anticlinal Silurian,

^ 5 a. to 8.

'Devonian, 10 a. & 10

b., between aouth-

weat end of Warm
Spring Anticlinal,

& nortbeaat end of

^ Peter's Mountain.
' Devonian, 10. to 12.,

enclosing, near tun-

nel, belt of Sub-Car.

13 a. Vespertine.

148B
Covington. »*

Alleghany. "•«

more purely Calcareous and ArgUlo-Calcareous strata appertaining to the base of the Siliiro-Cam.
brian, Trenton, or Matinal group. The frequent faults, inversions and repetitions of the bede in

the great valle;^, and the rarity of fo.ssila in the Auroral rocks, have interfered with a precipe
demarcation of formations, but there can be little doubt, from fossil and other evidence, that they
cover the period of the formations 3 a., 3 b., 3 c, assigned {to them In the Table. Hence, and as

Indicating the formations near as well as at the localities, the designation 3 a. b. will be used for

these rocks up to the top of the magnesian, without distinguishing between Calciferous and
8;uebec (or Levis), and 3 b. c, for the remaining strata up to the well defined base of the Siiuro-

ambrian, Trenton or Matinal »roup, 4 a. b. and c.

6. Ttie Potsdam, or Primal group, includes in Virginia, where complete, besides the Potsdam
proper, the ferriferous shales ne^t above, and the slates, shaly grits and conglomerates, below this

formation. It is exposed in varying mass and completeness on the western slope and in the west
flanking hills of the Blue Ridge throughout mu^h of its length, often, by inversion, dipping to the

southeast, in seeming conformity beneath the older rocks of the Blue Ridge, but often, also restini;

uncomformably upon or against them. These older rocks, comprising masses referable probably
to Huronian and Laurenllan age, include also a group of highly altered beds, corresponding
apparently to the copper-bearing or Keweenian series oi Northern Michigan, and perhaps to the

lately described Dimetian rocks of Wales.
6. The letters A, B, C, D mark four rather distinct groups of Archssan rocks found in Virginia,

of which the first three may probably be referred to the Laurentian, Huronian and Montaiban
periods respectively, and the fourth to an intermediate stage—the Norian or Upper Laurentian.

7. This belt of Siluro-Cambrian slates extends continuously from the Potomac River to a point

about ten miles south of Staunton, a distance of 140 miles, beyond which it becomes narrow and
discontinuous. In the tract corresponding to the interval, from Strasburg to Harrisonburg, it

encloses the complex synclinal of the Massanutten Mountains, coasi.><ting of massive ranges of

Silurian rocks 5 a. 5 b., with some bands of 7 and a few traces of Devonian 10 a., all resting in the

wide undulated trough of the slates. From Strasburg southwest, the railroad keeps generally a

distance of from one-half to one mile west of the edge of the slates, but sometimes impinges ujwn
it, affording ready access to fossiliferous beds of 4 a., h. and c.

8. About 13 miles west-by-north from this are the Rawley Springs, and a few miles farther the

remarkable fissured rocks known as Moravian Town, both in Ponent 12. West-by-south, about 20

miles are the Dora coal mines, in Vespertine 13 a., of Narrowback mnuutain—anthracite, faulted

and crushed. The irregular fault, which, with many interruptions, extends from near the Potomac
River along the northwest edge of the Great Valley in the line of the Little North Mountain for

about 120 miles, is seen near these localities to, bring the Siluro-Cambrian 4. of the valley into

Juxtaposition with the Devonian 10. to 12.

9. 'About eight miles east of this are Weyer's and Madison's caves, situated In a ridge of steep

dipping limestone, 3 a. b.. near the South River.
. •10. In this part of the gold belt are situated the old workings, known as Tinder's, Boxley's,

Baker's, Triple Fork and Walton's Mines.
11. This is a good point of departure for examining the rock structure of Panther Gap, 5 a. h.,

mostly inverted, and the wild passage of the North River through the same formations at Streck-

ler's Gap, " The Goshen Pass.'' About 10 miles southwest are the Rockbridge Alum Springs, in

10. a. b.

12. About three miles north of this, on the Cow Pasture River, is the Blowing Cave of Bath

County, in an anticlinal of 8. Oriskany ; and twelve miles farther north-by-west, near the game

river, is the noted intermitting stream called the Ebbing Spring, in a ridge of 7 and 8, on east side

of Tower Hill, east of Warm Spring Axis. Twelve miles southwest to Bath Alum Springs, in 10 &,

and (hence 5 miles to Warm Springs. 3 c-4 a.

13. Where traversed by the Jackson's River, this anticlinal shows itself as a great arch built

up of the successive concentric beds of 6 a. b. c, and flanked by 7. and 8., followed by 10 a, and

having a span, as measured by the highest sandstone bed, of about 3,300 feet. The main arch, Si.

LevaiK, or Medina, white sandstone. Is regular and unbroken, but the outer concentric belts, made

up of the hard members of 6 b. c, are distorted and in part inverted on the west side of the axis,

where by a slight fault the beds of 7, pass suddenly from a nearly vertical to a horizontal position.

Towards the southwest, this axis opens to form the Rich Patch Valley, bringing to view the

Siluro-Cambrian 4 a, b, c, and still farther southwest becomes the closed anticlinal known as the

Pott's Oraek Mountain. Heavv lieds of iroij ore (Hematite) have been opened on l>oth sides of

this axis, as at Roaring Run, Callie's, Low Moor, and Kavsers near Clifton Forge, associated with

formatioD 8. Orlskaay. The fossil ore of 6 b. is also mined at several poicts.
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Mb, Cheaapeake & Ohio R.R.

—

Con. Alt,

227

238

244

251

263

272

294

824

826

White Sulphur
Springs. i»»o

Ronoeverte. ^««o

Fort Spring. !»»«

Alderson. »'»»

Taloott.

Hinton»» ""

Quinnimont. 1 * 9"

Hawk's Nest. « 2'

Cotton Hill.

833 Kanawha Falls
672

852

859

868

881

895

401

409

625Coalburg.

Brownstown.
Charleston.

St. Albans. 8 94

Hurricane.

Milton.

Barboursville.

416'Guyandotte.

42llHuntington.

( Devon., 10 a. & 10 b.

\ Spring issues fromS.

f Lower Sub-Garb., 13

\ a. Vespertine.

( Upper Sub-Carb.,18

\ b. Umbral lim'tone.

( Upper Sub-Carb., 13

\ b. Umbral shale.
(I isio

Upp. Sub-Car. .over-
laid west by Congl

, Coal group 14 a.
' Upper Sub-Carbon

shales, overlaid by
Conglo, Coal group
14 a. The shales

disappear west near
Buifalo Creek.

Congl. Coal gr'p 14 a.
« 79 6

Great Conglo. over-

laid by Lower or

main Coal group,
14 a. and 14 b.

Main Coal group, 14 b.
« 608
« 602

Low. barren gr'p,14 b.
'• '6 8 3

« 586
<« 580
« S60
(I S66

Virginia.

Washington City, Virginia Midland and
Great Southern Railroad, now

Ms. Virginia Midland. Alt.

5

9
14

18

21

27
31

84

89
41

44
47
61

56
62
69
74

79

83
89
93
96
102

105

110

111

119

Alexandria. I

Alex. & Fred'b'g

Crossing.

Springfield.

Burke's.

Fairfax.

Clifton.

Manassas Junct.

Bristoe.

Nokesville.

Catlett's.

Warrenton
Midland.
Bealton.

Rappahannock
Brandy.
Culpeper.

Mitchell's.

Rapidanne,
Orange.

20.Quat. drift on denu.

f Upper Mesozoio, Ju-

\ rasso-CretaceouB.

1. Archaean, C. **•
« \_ 2 58

« A. * *

'

« A. '^0

Me3.,17-16Jur.-'fri.»i»

June.

4 0.T

308

506
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121
127
181
188
187
140
146
149
162
167
168
166
171

177

182

188
192
196
199
206
209

216

220
226
280
236
287

North Garden.
Covesville.

Fabers.
Rockfish.

Elmington.
Lovingston.
Arrington.
Tye River.

New Glasgow.
Amherat.
Molvor's.

Burford's.

Lynchburg.* •

Lucado. S88

Lawyer's Road.
719

Evington. '"*

Otter River.

Lynch's.

Staunton River
Sycamore.
Ward's Springs.

Whittle's.

Chatham.
Dry Fork.

Fall Creek.
Dundee.
Danville.

624

From one and a half]

miles west of Char
lottesville to near
Lynchb'gihe prev'l-

ing rooks are Syen-
ite, Granite, Protog-

ine,Mic.Chlo.GneisB

Nearbase ofS.W.Mt
are belts ofGneiss'id

sand and steaschist.

tMic,&Hor.,Sl.&Tr'p
1. Archaean, C.

U Q_ 6 29

Micaceous & Argil

Slates, includ'g pat-

ches of Limestone &
Steatite, Epidotic &
Chloritio Quartzites.

1^ Archaean, C. •*'
« 7 80

« 2 8.1

19

i« 812

f Meaozoic, IT-lO.Jur.

\ a88o-Tria8'c,W. mai

Rlolunond, Frederlokaburg: and Potomae
Ms. Railroad. Alt.

ii 624

535

1. Archrean, C. **»

Mana8ii>as Division.

27
86
88

40

44

49
64
60
68
67
72
76
79
81

86

86

90
91

Alexandria.
Manassas Ju.^^^
Gainesville.

Haymarket.

Thoro'ghfare. »e9

Broad Run. 3»6

Plains.

Salem.
Rectortown.
Delaplane.

Markham.
Linden.

Happy Creek.

Front Royal. »*«>

River. *»»

Buckton. so*

Water Lick. »»«>

Strasburg. •»»

Strasburg Juo.

(As before.)

Me8.,17-16.Juras-Tria.
« 857

It 83 7

' 1. Archxan.B, Slaty

Quartzite, Epid. Chi.

Argil.&Mic.Slate8 oi

Bull Run and Pond
Mountains.

1. Archaean, C. '**
<< 63 3

" B. ***
« 46S
« 5S2
<( 918

II 7 90

Cambrian, 3 a. Calcif

Sil.-Camb.4a.&b. Tr. &
Ut. 4 c. Hudson Riv'r.

f Fort Mt. Synclinal

\ (5 a. & b.)ends near.
"4 a. &b.Tr.&Ut.
11 <i (94

6

12

14

21

88
42
47
63
68
60

65

82

84

87
•0

i)3

95

Washington.
(Steamboat.)

Quantioo.

Richland.

Brooke's.

Potomac Run.

Fredericksburg.

Guiney's.

Milford.

Penola.

Rutherglen. »«»

Junction.

Taylorsville.

Ashland. 221

Richmond.

Manchester
Crossing.

Temple's.

Drewry's Bluff.

Halfway.

Chester. 148

OSTort Walthall J.

1051 Petersburg. 'o

115 Ream's. "
127|Stony Creek. »*

135Jarratt's. "*

147|Bellefield. n>»

154{GreenBville Jun.
164;Pleasant Hill.

168Weldon. io»

{

{

Upper Mesozoic, >*

17-18. Jurasso-Crets
u 10

f"
Patches of

19. Tertiary on de-
nuded surface. •<

" 18

" Resting on
gneiss at Falls. *i

19. Tertiary.
'« 100

II n
JorasHO-Cretao., 17-18

ii

•* 110

120.
Quater'y, gneigg

coming to surface.

Archaean C.

((Same as bofore.)'*

20. Quaternary, on

decomposing gneiss,

Archaean, C.
i< It

II 119

•I 114

W. limit of Upper
Mesozoic and 19.

Tertiary.
«« «r

E.outc.ofGrie. Arch.C.
<< ita

Gne.higher up, on cr'k.

f Gne. short distance

\W. Tertiary ditto E.

19. Terti. short digt.E.
II

Ii no

E.outc. ofGn. inRiv.,C.

I

Piedmont Air Line Railroad.

(Same as before.)830: Richmond.
2IR. F. & P. Junct.

22 Powhatan. sao

36 Amelia C. H.
58 Burkeville.

73 Reysville.

90 R oanoke.
101 Scottsburg.

109 Boston.!

»

127 Barksdale.
1 35 Ringgold.
141 Danville.

166 Ruffin, N. G.

W.edge of Mes.cl.field.

1, Archaean, A. '"
i<

II

II

II

1. Archaean, C.
II

<

II

Sit

615

S4t

Sit

ssr

710

deposit exists in that region at the depth of S68 feet below the surface, overlaid by Miocene and

Pliocene beds, and resting upon an Eocene deposit identical with that which underlies it at Ricli< I

mond. We are thus assured of the great extension seaward of this deposit, and have the menu I

of estimating the thickness of the Tertiary formations as far east as themouthof the JMnotl

Biver.
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Hi.
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Ohio Railroad.*
oninflula Extennion. Alt.

Richmond >«

2 Orleans Street.

18 Roxbury.

24 ProvidenceForge.

82 Lnnexa.

88 Toano.

48 Williamsburg.

57 Lee Hall.

69 Morrison.

75 Newport News.

(Same as below.) **

f 20. Quaternary and
\ 1ft. Tertiary. »»

f 20. Quaternary and
\ 10 b. M iooene. »

'

i> 19

10 b. Miocene. '^

{20. Quaternary and
19 b. Miocene.ioi

19 b. Miocene. ««

20. Quaternary. »«

Baltimore & Potomac Railroad.*

2

7

13

17

24

80

34

116

Washington.

Long Bridge.

Alexandria.

Franconia.

Long Branch.
Woodbridge,
Cherry Hill.

Quantico.

Richmond.

I

20. Quaternary, and
17. Jurassic.

18. Cretaceous.

3S

17. JuniHsic.

18. Cretaceous.
» 82

it 73

H 7

« 16

Junction of 1. Lau-
rentian, 17. Juras.,

18. Cretaceous, and
1ft. Tertiary. »*

Mr.
Brlghthop* Railway.*

Alt.

8

14

22

38

Winterpock.

Summit.

Fendley.

Chester.

Bermuda.

17. Jurassic, 16. Trias.

(Marf^in of 7. Juras.,

Triassic, and 1.

Laurertian.

1 a. Laurentian.

(20.
Quaternary,

base of Eocene
nearby. >*>

20. Quaternary.

Richmond ft Alleghany Railroad, f

f»

7

12
18

17

1ft

20
25

80

38
34
40
42
47
62
64

Richmond.**

Korah.2'
Westham.
Lorraine.

Vinita.

Manakin.
Bo8cobel.2«

Dover.

Lee's.

Maiden's Ad.^?

Cedar Point.

Irwin.

Rock Castle.

Stokes.

Peniberton.

Elk Hill.

Elk Island.

{

W. margin Tertiary,

Me8ozoic,18.,19.''»

la. Granite. »<>«

it 1 la

17. Jurassic CoaL ^*'

17. Mesozoio. ^*'
X 141

1 7. Nr. raarg. Meso.' *

'

« 14S

1 a,, 1 b. Archaean.

j 1 a. In River.

\ lb. On Hills. i*»
« 159

X 1B9
X 175
II

II 190
II 19«
II 198

» By l'rofo8Hor William M. Fontaine, of the Univrivsity of VirKinin.

f By ProfesMors .1. L. and H. I>. Campbell, of Washington and Lee University, Lexington, Va.

24. Richmond is on the west margin of the Meauzoiu and Tertiary belt. (Sec Roger."* Note l(i.)

These formationH may bo seen in railway cut near Tredegar Iron Workts, at the York River Railwj.y
station, and on the margin of Slioceo Creek, near the Mttdieal College. The bed of the river is gneis*
aoid granite at the city, and for several miles above.

25. At Korah largo quantities of granite, doubtless of Laurentian at;?, are quarried for shipment.
Another large quarry is opened opposite Westham, on soutli side of the river. Between Westham
mid Lorrainu the road passes from the Aruheean to the Mesozoic eual-bcaring beds (17, 18), and oon-
tinues on them for about 10 miles to Dover.

26. Boseobd, or Dover, near the west margin of the coal fleld, is near the old Dover Mines. Fos-
sils in the debris of tho coal slates.

27. Between this point and Goochland C. H., a mica mine was formerly worked (in 1 b.), but not
exhausted.

[N. B.—In our notes on the Archeean rocks, we recognize only Laurentian (1 a.) and Huronian
(lb.); and even the horizon between these is uncertain in this part of Virginia.]

28. At Columbia a granite quarry is worked in 1 a., overlaid by mica and hydro-mica slates and
schists of I b. This is tlie best point from which to visit the several gold mines in the vicinity.

29. Bremo Bluff is a good point of departure for examining several objects of interest, (a) "The
Bluff," near the station, is apparently a closed anticlinal fold of beds of hard gneissold sandstone and
arenaceous slates, nearly vertical in position. A second blutf'of the same general structure occurs
about aot) yards farther up the river. The syncline between them and outside flanks of both are occu-
pied with argillaceous slates. The same ledges appear on the opposite side of the river. (6) At this

point a branch (Buckingham Branch) railway crosses the river to extensive slate quarries, about five

miles distant, and apparently in the same formation (1 b.) as the slates about tho "Bluff." Future
explorations may modify this view, (c) Willi.s Mountain, about 20 miles east of this station, is an
isolated mass of gneissold rocks, containing numerous crystals of kycnite of different shades of color,

and of hornblende and tourmaline, with other minerals, (d) This is one of the best portions of the
gold belt. Iron ores—limonite, hematite and magnetite—abound here.

30. From Richmond to SeottavUle the road cuts the strata by a route generally at right angles,

or nearly so, to their strike; and for several miltj below the town the outcroppings, mostly of 1 b.,

show frequent changes of dip, and are occHSionally nearly horisontal. The route here changes
towards tne southwest.
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Blchmond A AUeghsny Railroad—
Continued. Alt,

Hi; /(

ilill^

ij> it

nt ' 'I <

67 Columbia. 2 8

63 Boswell.

67Bremo Bluff. ^^

70 Middleton Mills.

73 Hardware.

• 75 Payne,
80Scott8ville.3o

88 Brown's.

86 Warren.
91 Howardsville.'i

96 Manteo.

99 Warminster.

102 Wingina.
106 Norwood.
109 Buffalo Springs.

114 Greenway.3 2

118 Gladstone.

123 Rivervillc.

!1
a. Granite, 1 b.

Mica Shists.

Gold Belt. 2o«

1 a., 1 b. Arcbrean. 2 1
s

fib. Gneissoid Sand
\ 8. and Slates, am
1 b. Archroan. * '

'

f 1 b.Archn)an,Schists

\ and Slate. ^ce

<i 2 66

<( 2 75

16. Marg.Mesozoic.2 ® *

16. Mesozoic. 299

ti 8 15

1 b. Archaean. »24

f 1 b. Archaean, Linic-

\ stones & Schists.3»2
a 350

1 b. Limestone, Spec.

Ore. 3 83

K 399

Richmond A Alleghany Railroad—
Ms. Continued. Alt.

FbrL. S, Spec. Ore.**'

f Mica Schists, Spec.

\ Ore. *55

I 1 b. Archaean, Lime-

\ stone and Ores.* >>

131

133

136

147

148
149
161

159

159

161

166

170

175

178

180

Stapleton.3 2

Galtville.

Joshua Falls.

Lynchburg. 3 3

Va. Mid. June.
Smith's Lock.

Rolling Mill.

Bethel.

Holcomb Rock.
Pedlar's.

Coleman's Falls.

Big Island.

Jordan.

Rope Ferry. 3*

Balcony Falls. 3 5

i Olenwood.3 6

\ Nat. Bridge.

Indian Rock. 3'

f 1 a., 1 b. Gneiss,

\ Mica, Slate

1 a. b. Archsesn.

531

529

Sl<

530

549

562

BT9

596

1 a. and 2.ab. Margin.

!2
a. b. Cambrian,
(Potsdam) Sand-
stone, Slate. 6 6S

" 701

3 b. L. Silurian, ^is

3 b. L. Silurian,

near 4 a. "'«

! r-

31. AhoiU three miles below Jfowardsville the river and road cut into the lowest beds ot' a
Mesozoic trough, or 0v.1l basin, that cm-ers several square miles of area, the larger portion on t!n'

north side of the river. The remarkable coarse 'onKlomenite that forms the l)ase ot this series of

rocks is well exposed in contact with Archivan rocks aloiiK the banks of Roekflsh River, near the sin-

tion, and along a little stream rnnninij throti^h the neinhborinfc villaKe, while the overlying ferruiji.

noiia sandstones and slates appear in the siirronndinj; hills. After passing this Mesozoic tract, (lie

route, following the windings of ihe James River, keeps within the general trend of a belt four or

five miles wide, in which are several beds of limestone iiici ores of iron inibcdiled in still heavier
strata of micnceous, talcose and ehloritic slates and schists, all most probably of Unronian age. After
following this limestone and ore licit for about 40 miles, the bearing is abruptly ehanged towurd the
northwest about six miles below Lynchburg.

:!2. At points between Grcniwmi and Stapletnn numerous ore minus and limestone quarries have
been opened on both sides of the river.

33. At Lynchburg the river has cut the beds (1 a. and b.l nearly at rijiht angles, so as to expose a

well-defined waving aich on the elitf opposite the I'ity. For aliou't H) miles above the city the roaJ
continues on the gneisses, granites an(I slati's of Archiean age.

34. At about a mile below Rope Ferrii is the margin of a belt of alternating conglomerntr i,

sandstones and sl.ites about two miles wicli', which were formerly elasseil as Unronian by
Rogers and others. This belt flanks the southeast sli>pc of the Hluc Ridge, and is cut by the river so

as to give fine exposures of its beds both above and below the railway briiiuc 'I'lic discovery we
recently made oi' srolithus borings of the kind characteristic of Cambrian (I'ntsdarn) .sandstoni's in its

lci.s determines its age to 1)0 Cambrian. The "Snowdon Slate Quarries" are in this Cambrian belt

thiee miles towards the northeast,
3!>. \t Balcony Foils, between ^.;'.o and two miles below the station, the river has cut obliiiuoly

through the core of the main Blue Ridi;e and exposed a fine section of Archiean rocks. These nave
been formerly spanned by the Cambrian b(>ds, the ujiper portions of which were doubtless ru))tnred

at the time ot the upheaval and swt'pt away. At this point occurs the finest natural section of tlio

whole Cambrian series to bo foimd anywhere in Virginn*. The alternatfons of conglomerates, shales

and sandstones present an aggregate thickness of about l,'i(M) ft. The tippcrmost sandstone, about
350 ft. thick, is the typical Potsdam, and abounds in borings of scolitlius linearis, thousands of which
m.iy be seen in the broken rocks at the junction of the Lexington branch, 15o yards above the station

Jiouse. Here the road enters the Great Silurian Valley.
30. Olcmvood is the station for stage line to Natural Rridge. (See Note 10.) The road hern

passes through a depression in the Sallinj;s Mountain, an anticlinal ridge of primordial strata, i K b.

The Natural Bridge, three miles from this statb.n by stage line, is in I^ower Hihirian limestone; thti

abutments in Quebec (3 b.); the arch and the adjacent hills in Chazy (;) c.) This great natural curi-

osity has been supposed by .some observers to be the remnant of a natural tunnel, and by others iho

remains of an extensive cave, the top of whiidi has nil fallen in and been washed away except the

narrow arch that now spans the chasm. Our belief is that it has resulted from a vertical fissure in

the beds of limestone, which, by its opening, failed to rupture the portion of the uppermost beds

that now forms the arch, but simplj; dragged them a few yards toward the west and left them
stretched across the deep chasm, which has been subsequetitly enlarged by erosion. The entire

absence of stalactites and stalagmites along the faces of the c^flon militates strongly against the caTe

theory, while the secondary fissures still to be seen Just above thb bridge, together with the geueral

'JeaS^^
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Ki, Continued. Alt.

195

200

203

205

208

212

216

221

224

226

228

230

Buchanan.**
Jackson.
Qlen Allen.

Saltpetre Gave.

Salisbury,

Eagle Rock.'

9

Gala Water.

Ore Siding.

Price's BluflF.^o

Hadons.
Baldwin.

Wilton.

Lick Run.
Iron Gate.

Clifton Forge* i

8 b. L. Silurian.
It

a

3 b. c. "

817

SBS

892

f31

i (1Iron Furnace.)"*
4 a., 4 b. Trenton. »»«

10 a. Devonian. "^
If

Arch of 7 and 8.

10 a. b. Devonian.
II 970

f 10 a. b. Devonian.

\ (Princess Fur.) 9 »

10 a. b. Devonian.
II

II 10S2

Ms.

Rlohmond Ss Alleghany B. R.—Cbn.

Henrico R. B. Branch. AU.

7

11

Lorraine.

Henrico.**

Hungary.

17. Jurassic Coal. »*»

17. Jurassic Coal.

(Coal mine.)

/ Archsean, near mar-

\ gin Tertiary, "i*

{

Ms. *' Shenandoah Valley Railway.* Alt.

Lexington Branch *

5

10

12

16

19

20

Balcony Falls.

Miller.

Locli Laird.'

2

Green Forest.*

^

Soiitli River.

E.Lexington, jun.

of Valley liy.

Lcxington.il

See above.) ""i

2 b., 8a. Nr. Margin" ^ •"'

8 a.,3b.L. Silurian."*!

3 b. L. Silurian.

3 b., r>c.L. Siluriau''5 3

4 a. Trenton. »
i
o

u 1000

6

9

14

17

23
29
34

37

40
47
50
[>4

57

GU

Hagerst'n, Md.*^

St. James.
Grimes.
Antietam.
Shep'n, Va.*8
Shenandoah Jun.
Charlestown.
Ripon.

Fairfield.

Berryville.

Hoyce.

White Post.

Ashby.
Codarville.

Iliverton.*^

{

4 a. Trenton, dip
S. E. »«•

02 Front Royal.

07 Manor.

78'!5entonvillo.

3 c, 4 a. Nr. Margin" *

3 b. Siluro-Cambrian.
II

3 b. c. "

11 •2 2

II 571
II 57S
II 610
II 600
II S69
II 497

f 2 b. Cambrian and
\ 3 a. Calcif. *95

f 3b.c. Sil.-Camb.,dip

\ changes to N.AV.*!'T
II 732

* Hy I'rofessdrs ,1. I., ami Jl. I). raiiii)l)oll, except those notes marked " M," which are by Dr. A. S.

liL'Creiitli, Chemist of tlie Second (Jeolo^ical Survey of I'eiuisylvauia.

C»ii the opposite side of tiio river areappearance of the plai'c seem to favor thi' view here proposed,
the Cileuwooil Inm Mines of ,Iudu;e Anderson.

37. Indian litck. Trenton limestone, tuny coralline, (piarried hu'u'cly liere for lime.
38. Purgiito! Moiuitain terminates abruptly ni'ar JSiirh'innn. It is n somewhat isolated outlier

of Nortli Mounta' i. Its base is Trenton limesioiic ( ( a.), its main mass I'tica and Hudson shales (ib.
and4.c,), while its cap is Medina (5 a.); and in a synclinal trough held in a position where its top is

lioublo, it carries tine beds of limoiiite and red shale ores.

liii From liiichannn to EtKjlt Hod: the limestones of ;? b. and li c. are cxjiosed to view in several
cuts, and at Eagle Hock they disaj>pcar bi'ucath the ixrouiis of Trenton (1). ot Medina ('>), Salina? (0).

Lower lleldcrbcrg (7), Ori.-kany (S), :\lari cllus, etc. ( Devonian slates, lo a. and lo b.) The mountain
Rt this pass is a prolongation of North Mountain, and has its hiirhcr mcMubcrs partially inverted, a
feature very characteristic of ihis ;-ange throughout the greater portion of Virginia. Tito road hero
passes into a synclinal valley with llclderbcrg (7) and (-)riskauy (s) for its bottom, and most of its

surface covered with Devonian slates, lo a. b.

4'). Price's liliiffis an anticlinal arch of 7 and S, and furnishes good limestone and ore of iron.

41. Clifton F(ir<jc is a point of great interest to geologists. (Stn' Uogers Note i:i.)

42. Loch Lnird. A small bed (or dike, of tr'n> between two beds of calcareous shale (a a.) may
be seen 100 yards above tho Shenaiuloah Valley Vulway junction.

i;t. Oreen Forest is the station for tlu> e.\tcn„i»e Huena Vista Iron Mines, in the primordial (2 b.)

shales at tho northwestern base of the Hluc Uidge.
44. For LexitKjtim and its surroundings, see note N 74.

4.1. ITciirico C'i)al C'ompany's station for shipping coal and coke.
4(1. This road, throughoiJt its whole length of :;4o miles, runs on tho Siluro-Cambrian and tho

Cambrian formations, chiefly on the former.
47. Ilngerafown stands on what seems to be the eastern portion of a closed and inverted syncline

of Trenton ago ; the axis in the shales farther west. The '1 r<Mit'ii liniestones crop out near both of
the depots, and are quarried for local building purposes Tli. road contiimes on this formation for
several miles, ))ut soon after passing tirimes it nuis obliipiely across the margin to 3 b. c.

4H. At Sheiiherdstown are extensive exposiiresof :i b. on tht- margin< of the Potomac, Hydraulic
litnestono has been cxtcnsivelv quarried here for the manufacturi- of i-i incnt.

49. Between Riverton ami Port Renublir the Massmuttiii i .age of mountains is conspicuous
on tho northwest side of tho road. (See lloKcrs note 7). The Hluc Uidge is seen from the train on the
southeast at nearly all points aloni the i»(iole lii)'>. Over a large portion of the route the country
rocks are very much obscured by the local drift from (headjaiH'iit mmintains. In the larger boulders
from the Blue Ridge, the burrows of the scholithun llncuris are abundiKtt.
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Shenandoah Valley Railroad—

Continued. Alt.

HU

'I if

I'/

lljlpi

M

76

80
85

89

96
102
104
107
113
128

129

132
137

144

Overall. 5

Rileyville.

Kimball.

Luray.'*

Marksville.**

Ingham.
Grove Hill.

Milnes.*'

Elkton.

Port Republic.*'

Weyers Cave.**

Patterson.

Crimora.*'
Waynesboro Jun.

/3 a. Near Sil.-Camb.,

\ dipch. toN.W.6 6 2

Sa.Calcif." »»«
K 8 95

j Sta. on 3 b. entrance

\ to cave on 3 c. * '^ ^

2 b. Spur of Cam. io«8

3 b. c. Sil.-Cambrian.
X ^ « 9 66

° £ -C -9 g "

^^^^ u

f 3 a. b. Sil.-Cambrian

\ cave in 3 b. c.» 123
It 1135
« 114 2

Margin of2b., 3 a.i 298

Ms.
Shenandoah Valley Railroad-

Con(inuea. Alt.

148

161

163

160

163
168
173

175

177

180
186

189

Lyndhurst.

Lipscomb.**
Stuart's Draft.

Greenville.

Lofton..

Vesuvius."^
Marlbrook.

Midvale.

Irisk Creek,**

Riverside.

Loch Laird.* 9

Thompson. so

f Obscured by drift,

\ etc. 1340
«

<< 1 3 S 8

f 3 b. c. Sil.-Camb.,

\ drift high on hills.

I
1550

t<

3 a. Sil.-Camb .
i*2«

3 f> b. ' ii'is

J
L-ed of Tufa., cut by

railroad.

3 a. b. Ore in 2 b.,

3 a. b. Sil.-Cam.Joio
" »;)8

3 a. near 3 b. «oo

3 b. Sil.-Camb. "so

{

60. Overall. Half a mile east of Overall station, Umber deposit, which has been partially
developed. (M.)

61. At Luray, the station, the junction, and the greater part of the village, appear to rest upon
the ledges of 3 b., Quebec (Levis), dipping 20° to 30° northwest, and passing beneath a ridge of 3 p..

(Chazy), in which is the entrance to the caverns ; and most prouably the higher chambers are in the
same formation, while the lower ones are either within or rest upon beds of 3 b. Everywhere in the
great valley of Virginia the limestones of the Quebec, as a rule, are much more ferruginous than
these of the Chazy, and consequently produce darker and more fertile soils. The Que&ee also car-

ries several thick beds of shale, while the Chazy is characterized in many places by beds of chert
that contain characteristic fossils. The lithological peculiarities of these two formations, especially
those which determine differences of soils, are well defined at Luray. (See note 75.)

52. Marksviile. Considerable deposits of light brown ochre worked here by Oxford Ochre
Company.

53. Milnes. About five miles south southeast of Milnes there is a fine exhibition of the Potsdam
ores (in the slates above the Potsdam sandstone), the principal development being on Fox Mountain,
u low flat crested ridge, » foot hill of the Blue Ridge. The present working face is 85x300 ft., and the
daily output is over 100 tons, shipped over the branch road to the Shenandoah Iron Co.'s fumme,
near Milnes. (M.)

64. Weyers Cave has the same geological relation^ "s 'iie Luray Cave, except that it is nenror
tlie margin of the Trenton trough, which carries the IV!-, , nuttens, and here extends to the south-
west l)eyond the termination of the mountain range.

56. Vesuvius. The Rockbridge tin mines are in the Archroan core of the Blue Ridge,and may be
reached by ordinary road, from either Vesuvius or Irish Creek Station.

65. Crimora. Two miles e.ist from Crimora there is a largo valuable deposit of Manganese ore,

chiefly pyrolusite. The ore is very rich, and is now being mmed in quantity for shipment to Eng-
land and to Pittsburg, Pa., at the latter place for use in the production of a remarkably high grade of

ferro manganese. (M.)
56. Snerando. Near Sherando (Lipcomb Station), deposits of China Clay and Fire clay are

being worked. (M.)
67. Vesuvius. Eight miles southeast of Vesuvius Station, and on a bank of Irish Creek, there i?

quite an interesting exhibition of tin ore. The ore is Cassaterite ; and at one point on the Cash
property the ore sliowed remarkably rich, at times being almost pure Cassaterite, and some of the

specimens showing one to one and a half inches in thickness of the pure ore. (See page 134 McCreath's
Mineral Wealth of Virginia). Occasionally the tin ore has associated with it the mineral Mispiekel,

carrying more or less silver and gold. On the Vesuvius furnace property, and two and a han miles
from the railroad, occurs a bod of brown hematite ore, ten feet wide, between nearly vertical walls of

Potsdam sandstones. (M.)
58. Near Irish Creek a remarkable deposit of Dufrenitc (Hydrated Ferric Phosphate), nearly a

foot thick, of nodular and radiating structure, was found several years ago in the Potsdam shales,

resting on a heavy bed of limonite ore. (See American Journal of Science, July 1881, pp. 65, etc.)

59. At Loch Laird, about sixty yards northeast of the crossing of the Richmond A Alleghany
Railway, a trap dike about six feet thick may be seen thrust up between two beds cf calc-shale of 3 a.

69. Loch Laird. On the Btiena Vista property there is a fine exhibition of the Potsdam ores

(in the slates overlying the Potsdam), showmg perhaps the finest development of these ores in the

Shenandoah Valley. On the same property wher- ftiarl Branch crosses the Lexington Turnpike,
there is exposed a bed of so called Marl, fully 40 ft. thick. It yields over 96 per cent, carbonate of

lime. (M.)
60. At Thompson is an old cement auarry.
61. Arcadia. Near Buchanan, on the Arcadia fUrnace property, there are numerous openings

made on the so-called specular ore of the Blue Ridge. The ore is a red hematite, more or les.^ inti-

mately mixed with fine grained quartz. Geologically it lies in the slates underlying the Potsdaiu
sandstone. (M

)

62. J/Hhia ia neM tbe border of the extensive Cloveidale iron property; ore in 2 b. and 3 a.
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191

199

209

215

220

225

228

233

237

240

Buffalo Forge.

Natur'l Br.i6*38

Arcadia.*^
Buchanan.
Lithia.«2

Houston.^'
Troutville.

Cloverdale.8*

Tinker Creek.

Roanoke.

3 b. Sil.-Camb. "s
f Station3a.b.,Bridge

t 3 b. c.

2 b. nr. 3 a. Camb. »»«

3 b. c. Sil-Camb. «37
<( 968

f3a. " 1348

\ Ore of 2 b. near.
•) „ 1125

I
See note. g^^

j 3 b. c.SiI.-Camb.,nr.

1 Trenton 4 a. 90'

Norfolk Si Western Railroad.

283 Central ««

298 Pulaski.* 8

Baltimore & Ohio Railroad.
Harper's Ferry iiiid Vitlley Hraiwli. *

1

6

10

14

23

Harper's Ferry.

Shenandoah

Halltown.
Charlestown.

Cameron.
Wadesville.

8 a.

3 b,

b., 3 a. Alt

Canibriim (b

Archijeaii H,

lowed west
Cambrian.
b. Cambrian.
c. "

4 a. b. Sil.-Camb.

ered

) or

fol-

b.v

2 7 7

3 3U

5 1 It

547

495

Baltimore & Ohio Railroad— Con.
Ms. Harper's Ferry and Valley Branch. Alt

32

3(1

39

42

44

40

50

51

57

61

ct;

74

81

88
04

1(10

!(».j

KM)
11'2

11 r,

117

Stephenson's.

Winchester.
Kernstown.
Newtown.
Vaucluse.^
Middletown.
Cedar Creek.

Capon Road.

Strasburg June.

Tom's Brook.
Maurertown.
Woodstock.
Edinburg.*^

Mount Jackson.

New Market.
Broadway." 8

Linville.

Harrisonburg.*
Pleasant Valley.

Mt. Crawford
Weyers Cave. ^^

Mt. Sidney.

Fort Defiance.

•

/4 a., 3 c. Siluro-

t Cam., and Cam.* 9 9

[The road runs'^*
close to bound-'**
ary of Cam., 3 c.,' TO

and Sil.-Cam.,4

a., of belt lying'

eas4, composed*"
largely of 4 c. '*o

r4 a. b., Sil.-Camb,

\ on switch track. '0*

3 b. c. CaniV)rian. '*5
u 788

« 8 20

(I 8 45

/ 3 c, 4 a. Camb., and
\ Sil.-Cambrian.»i«

It 971
II

Trenton,

and 3 c.

c.

10.18

1242

1340

1245
1172

4a
4a
3 b
3 b. c.

3 b. c. nr.4a. S.E.11B5

4 a. lear 3c. i^*'

f 4 fi. nr. 3 c. Grapto-
1 litesin Tr. sha.i^'*

* From s,s Hroadway, So ii tli, hy I'rol.-'. J. L. and H. 1 >. Ciu iiylicll ; nortli of that by Prof. W. H. Rogers.

63. Houston. Near Hdiiistoii Slatioii aro the Houston Mines of the Crozer Steel and Iron Co.,
extensively worked to supply tln'ir fiirimio at Koanoke. llicli Manganese ore is also mined here and
shipped to Johnstown and I'ittsbiii^;. (M.)

64. Between Cloverdale and Tinker Creek the road skirts the northwest base of a Trenton ridge,
capped with 5 a. b. sandstones. It is known locally as .Mill's mountain; really an outlier of Tinker Mt.

65. The New River Division of the Norfolk & Westt-rn starts from Central, and has its present
terminus at Pocahontas, where it strikes tlie groat Flat Top coal field. It passes through a very inter-

esting geological field. At Rippleinead Station there is a promising deposit of Magnetic Iron ore. in
the No. 3 Lotver Silurian Limestone opened up on the bank of New River. Some 5,0<X) tones oi 63
per cent, ore have been taken out. (.M.)

66. TUo'^C)-ivple CVecfc" extension of the Norfolk A Western Railroad (now V)eing built) starts

from Pulaiki, and will open ud the Cripnie (reck region (see note 21 on Virginia), with its vast stores
of brown hematite ores in 3 b. and e. (and J b.), perhaps the finest and richest, and most uniform
quality of (3 b. c. Lower Silurian) brown hematite ores in the United .States. It will also bring
within railroad communication (for the railroad will pass close to it) the KM) year old lead mine at
Austinvillii, and the Bertha Zinc mine near New River, sihowing rich Ahw ore (Silicate and Carbonate
of Zinc) almost free from lead, and now used at the Bertha Zinc Works), at Pul.aski (Martin.s). Near
Blue Ridge, and also near Roanoke (about two and a half miles south of it), important and seemingly
very large deposits of Potsdam ores are now being niiiu'd at the former point, by the Crozer Iron and
Steel Company, of Roanoke, and at the latter by Roser Iron Company.

From eight to ten miles south southeast of Bristol there are interesting deposits of hematite
ere in the No. 11 limestones. These were opened, many years ago, to supply stock for the local char-
coal furnaces, but the ores were found too refractory for'economical use in such furnaces, and the
workings were abandoned. The ore is a dense anil fine grained hematite, and shows 64 to 66 per
cent, iron and .020 and .030 of pliosphorus. (M.)

67. Edinbuig is tho depot for tne Liberty and Columbia furnaces, a few miles northwest, in the
North Mountain' range—good geological field.

68. Broadway is a good starting point fgr studying geology, etc., of Brook's Gap, an interesting

region in North Mountain range.
69. Staunton, a flourishing little city at the junction of the valley railroad with the Chesapeake

A Ohio, is situated on a number of somewhat distinct hills, and surrounded by others of still greater
height. These are composed chiefly of Quebec (3 b.) magnesian limestones at their bases, especially
on the northwest flanks, and Chazy limestones ot lighter color above, with interbedded cherty masse-,
the fragments of which are seen strewn over the surfaces in great profusion. Several species of gs.;-

teropod and cephalopod shells have been found fossil in these chert beds. The northeastern margin
of the city rests on Trenton, 4 a., adjoining 4 c.; but tho line of contact of these formations sweeps
around the southeast and south flanks of two very conspicuous hills, known as "Betsy Bell" and
"Mary Gray," and appears again on the valley road near Folly Mills Station, and continues near the
line of roacf for several miles. (See Note 76 as to the Quebec group.)
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North Carolina.^

LIST OF GEOLOGICAL FORMATIONS IN i^ORTH CAROLINA.

20i Quaternary.
19. Tertiary.

18. Cretaceous.
16. Triasslc.

1. Archaean.

Igneoi s.

1 b. Huronian.
1 a. Laurentian.

1. Revised and the notes added (or the first edition by W. C. Kerr, State Geologist of North
Carolina. Enlarged and revised for tiie second edition by Dr. U. M. Chance, of Philadelphia,
geologist in charge of explorations of North Carolina coal fields.

Sketch of the Geology and Topography of North Carolina.

Denved from the State Oeologieal Reports of Prof. W. C. Kerr,

North Carolina is the Mountain State of the Atlantic slope. As a general description, it may bo
said that the surface of this State is covered by but two of tne great formations. Tne (1) Archeean,
sub-divided into the (1 a.) Laurentian and (l b.) Huronian, the lowest occupies the western and the
(20) tjuaternary the upper system covers the eastern portion, the oldest and the youngest, wifh a
vast geological blanlc betwe'sn them. Some of the railways run for long distances on a single forma-
tion. An irregular line drawn on the map of the State, in a northeast and southwest direction,
through the City of Raleigh, will show the relative portions of the State covered by each. The (16)
Triassic, the only one of the intermediate groups which appears, covers but a comparatively insignifi-

cant area in the middle region. It contains the coal beds of Deep River and of Dan River. The (18)
Cretaceous and (19) Tertiary, underlie the (2()) Quaternary, but they only appear on the surface in a
few localities, ot small area, on the river bluffs, and in water courses and ravines in the eastern
division. The complete geological series of the State is as follows : (20) Quaternary, (19) Tertiary,
(18) Cretaceous, (10) Triassio, (1) Huronian, (1 a.) Laurentian and Igneous.

Most of the metatnorphic rocks of North Carolina belong to the (1 a.) Laurentian system, which
prevails so extensively in ('anada, Mitiliigan, Wisconsin, Minnesota, etc. The prevalent species are
Granite, Gneiss, Syenite and other Hornblondie rocks, Diorito and Crystalline limestone, and these
contain graphite and much magnetic and specular iron ore, frequently in very large beds. This for-

mation, besides iron, produces gold, silver, lead, copper, and other minerals. The (1 b.) Huronian,
the Taconic of Eminon s report on this State, oeciipios several disconnected areas on the Great Smoky
Mountain, at the Tennessee lino and on the Blue Ridge, and another considerable area west of
Baleigh, extending across the State with two smaller exposures. The rocks are qiiartzyte and clay
slates, light colored, drab, and greenish. With those ex<!rptions, and the small area of (IC) Triassic,

all the remainder or the western part of the State is (1 a.) Laureutiiin.

The North Carolina Mountniiis. The great continental system of the Appalachian Mountains,
which extends a thousand miles, from near the mouth of the St. Lawrence to the State of Georgia,
reaches its greatest elevations and developes its grandest features in the western part of this State.

The system is liere represented l)y two great parallel chains, tiie Smoky Mountains and the Blue
Ridge, with a net-work of heavy cross chains connecting tliem and numerous spurs thrown off to
the east an<l south, some of them as high as the parent chain and some more than fifty miles long.

There are also several other disconnected minor chains to the eastward, with the same general
trend. These mountains extend across the State, and their entire length from their southwestern
lerinination, the Blue Mountains in Georgia, to their northern, which is pruljinged 60 miles into
Virginia, is 27/> miles, of which two-thirds, or about ."i.OtKt square miles, lie within North Carolina.

The main or western chain, which more to the north borders the great valley in Virginia and ia

there called the Blue Ridge, gradually deviates towards the southwest. .\ n(>w chain, detached on
the east and curving a little more to the south, takes now the name of the Blue Ridge, and in this

State attains gradually to 5,(KX) and 5,(KK» feet, composed of many fragments, scarcely connected into

a continuous and regular chain. These groups are separated by long intervals of depression, in
which are gaps but little above the interior valleys.

West or this, and separated from it by a valley, is the great western chain of mountains, named
locally the Iron Mountain in the northern portion, and Unaka in the southern, the whole being
known as the Smoky Mountains, and forming the line between Tennessee and North Carolina. This
ia much more continuous, more elevated and rt'gular in its direction and height, and increases very
uniformly from 6,000 to nearly 6,700 feet. The valley comprised between these two main chains, the
Smoky Mountain and the Blue Ridge, is divided by transverse eh lins into many basins of great
altitude. The height of these transverse chains is greater than that of the Blue Ridge, being from
5,000 to G,(K)0 feet and upwards, and the gaps that cross them arc as high, and often higher, than those
of the Blue Ridge. Tne whole chain of valleys extends for more than 180 miles, and from 20 to 50
miles wide, with a mean height of more than '-VKM) feet, and portions of them 3,600 to 4,000 feet, this

being the highest plateau of the same extent east of the Rocky Mountains. These are all valleys of
erosion, ami they, as well as the mountains and plateaus have, in Prof. Kerr's opinion, no anticlinal or
synclinal origin, being in fact wholly independent of geological structure.

The mountains which reach 6,000 feet are more than fifty in number, and the loftiest peaks rise to

6,700 feet. Here, then, in all respects, is the culminating region of the vast Appalachian system.
This mountain region, where the most striking natural objects in the State are to be seen, haa not
yet been penetrated by the railroads, except that the Western North Carolina R. R. crosBCB th«
mountains, connecting with the East Tennessee, Virginia & Georgia R. R.
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Richmond & Danville Railroad.
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na Railroad.

iaurentian.

laurentian.

Railroad.
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Atlantic, Tennesaee ft Ohio Railroad.
Mfl. Alt.

47
Charlotte.

Slatesville.

1 a. L. Laurentian.***
It SAS

Cheraw & IVadesboro Railroad.

7

10
15

Wadesboro, N. C.

Bennett's.

Morven.
Cheraw, S. C.

16. Triassic.

20. Quaternary.

Charlotte, Colnmbla & Augusta R. R.

10
14

44

Charlotte.

Pineville.

S. C. State Line.

Chester, S. C.

1 a. L. Laurentian. ''*''

57S

S4:i

Chester ft Iienolr Railroad.

23
45
49
68
79
89
109

Chester, S. C.

Yorkville.

GaHtonia, N. C.

Dal Ills.

Lincolnton.

Newton.
Hickory.
Lenoir.

643

1 a. U. Laurentian. '^^
« 944

1 b. Huronian. '^^

la.U. andL. Lau.io'o
>> 122 2

1 a. U. Laurentian! i * ®

Atlantic ft North Carolina Railroad.

14
50

85
95

Goldsboro.

La Grange.
Newbern.

Newport.
Moorhead.

' 20. Quaternary with
18. Cretaceous and
19. Ter. in banks of

the streams. i***

Mh

9

42
46
62
74

Norfolk Southern Rallroa<l.*

Norfolk. 207 QHaternary.
Prince Anne.
Camden C. H.
Klizabeth City.

Hertford. "

Edenton. ««

Alt.

JamesvUle ft Washington Railroad.

29
Jamesville.

Washington.
20. Quaternary.

Midland North Carolina Railway.

OGoldsboro.
22:Smithiield.

20. Quaternary. 10]

Milton ft Sutherlin Railroad.

Sutherlin, Va.
9; Milton, N. C.

^1 a. U. Laurentian,
<<

13

Oxford ft HenderHon Railroad

Henderson.

Oxford.

1 a. Laurentian. ^f*

!1().
Triassic.

1 b. Huronian.
1 a. L. Laurcntiiiii.

Danville, Mocksville ft Southwestern R. R,

Danville, Va.
Leaksville, N. C.

16. Triassic.

1 a. U. Laurentian.

E. Tennessee ft W. North Carolina R. R.

26
33
34

Johnson City, T.

Roan Mt., N. C.

Cranberry.
Mine.

1 b. Huronian.
" Iron Mines,

PeterHliurg; Railroad.

Petersburg, Va.
10"

5:5

64

Reams.
Pleasant Hill.

Weldon.

20. Quaternary.

Seaboard ft Roanoke Railroad.

0' Portsmouth, Va.
70|Seaboard.

TSlGarys.

80 Weldon. i20. Quaternary. ''

11

University.

Chapel Hill.

Vniverslty Railroad.

1 b. Huronian.

Uil

.11

; ii
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South Carolina.^

an Railroad.

Railroad.

. Laurent iftii.

Railroad.

itmrentian. '"''

Triassic.

. Huronian.

. Fi. Laurent inn.

I Railroad.

uronian.

Ms.

Aahley River Railroad.
Alt'lMH.

Augasta A KnoxviUe Rallri»ad.
AlU

Charleston.'

Northeastern R.R

IPost
Plioc. at depth

of 90 ft. Eocene 90(»

ft. Cretaceous. (H.)

AshevlUe A Spartanburg Railroad.

2

10

12

18

23

27

Spartanburg.

Air Line June.

Campton.
Inman.

Campobello.

Landrums.
Tryon, N, C.

1 a. U. Laurentian
(K.) Gneiss. '»'

Mica Slate. (L.)

Laurentian
Gneiss.

( 1 a. U.

I (K.)(

976

AilMnta A Charlotte Air Line Rallroti<l.

~(l Atlanta, Ga"! ~
in'> Fort Madison.

107 Harbins.

Ill Westminster.

Ill) Richland.

121 Seneca.

127 Keowee.

m Central.

142 Liberty.

148 Eastley's.

154 Saluda.

160 Greenville.

108 Tayler'8.

173 Greer's.

178 Duncan's.

181 Wellford.

187 Fair Forest.

190 A. L. Junction.

192 Spartanburg.

196 Mount Zion.

•200 Cowpens.»
206 Thicketty.

212 Gafifney's.

221 Black's.

226 Whitaker's.

234 Kings Mt.,N.C.2

Hornblende slate. (L,

Gneiss. (L.)

Mica alate. (L.) »>

Hornblende slate. (L.

Gneiss. (L.) ''^

Mica slate. (L.)

Steatite. (L.)

Gneiss. (L.)

Mica slate. (L.)

Gneiss. (L.)

f Dike aphanitic por

Mica slate. (L.)

Gneiss. (L.)

11 78 7

Mica slate. (L.)

Gneiss. (L)
Mica. (L.)

Itacolumite. (L.)

Blue Lime s.(L.) "<
MelaphyreDike(L)9<"

94 2
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11

r;

Gluirlsston ft Savsnuah R«llro»d—
Ms. Qmtinued, Alt.

77
84
91
96

Ridgeland.
Terrlbee Switoh.
Hardeeville.

Savannah River.

19 a. Eocene Marl8.(T.)

Charlotte, Columbia ft Auyuata It. It.

17
20
25

81

84
87

44
65
58
68
66
71

74
77

82
90
98
96
100
106
108
120
125
130
131
138
188
140
149
153
158
165
170
174
178
179
182
184
189
191

Charlotte, N. 0.

Fort Mills.

Catawba River.

Rook Hill.

Warren's.

Smith's.

Lewis.
Chester.

Blaclcstock's.

Woodward's.
White Oak.
Adger's.

Winnsboro.
Robertson's.

Simpson's.
Ridgeway.
Blythewood.
Sharps.
Killian's.

100-Mile Siding.

Columbia.
W.C.&A.Juno.
Lexington.

Barr's.

Keisler's.

Gilbert Hollow,
Summit.
Leesville.

Batesburg.
Ridge Spring.

Ward's T. 0.

Johnson's T. 0.

Trenton.

Miles Mills.

Vaucluse.
Graniteville.

Aiken Junction.

Langley.

Bath.
Dead Fall.

Augusta, Ga.

Steatite. (L.)

Granite. (L.)

Gneiss. (L.)

M j Dike of Aph.
a S . \ por'y (L.)

Mica Slate.
(I

Gneiss.

S43

621

648

54a

Mica Slate. «»«

Clay Slate. (T.)

Eocene Buhrstone. (T.)

Granite. (T.) 2»6

«(

« 3 70

Eocene Buhrstone. (T.)

«

i<

Granite. (T.)
i(

K

l(

l(

19a.£o.Buhr8tone(T.)

18S

Oheraw ft Cheater Railroad.
Mh. Alt,

6

8

10
12

16

18

20

22
26
27
29

Chester.

Orr'B.

Knox.
MoDaniels.
Riohburg.
Basoomville.

Cedar Springs.

Fort Lawn.

River.

Waxhaw.
Miller's Crossing,

Lancaster.

Dike of Aphanitio
Porphyry. (L.)

Gneiss. (L.)

Mica Slate. (L.)

Talc "

f Dike of Aphanitio

\ Porphyry. (L.)

Talc Slate. (L.)

Melaphyre Dike.

Oheraw ft Darlington Railroad.

6
10
18
27
34

40

Florence.

Palmetto.

Darlington.

Doves.

Society Hill.

Cash's.

Cheraw.

18. Cretaceous of the

secondary. (T.)

19 c. Plio. Marls. (T.)

19 a. Eocene. (T.)

Cheraw ft Salisbury Railroad.

OCheraw. f lOT. Eocene crosses

I

\ clay slate.

llMcFarlan'8,N.C

Chester ft Lenoir Railroad.

8

14

16

23
33

37

39

Chester.

Lowrysville.

McConnoUsville.
Guthriesville.

Yorkville.

Clover.

Bowling Green.

Crowder's C'k.

f Dike of Aphiinitic

\ Por'y. (L.) '<'

II

Melaphyre Dike. (L)

Mica Slate. (L.)

Granite. (L.)

Columbia ft Greenville Railroad.

Columbia.
6 Frost's Mill.

9 Swygert's Mill.

11

13

Montgomery's M.
Bookman's.

20 Wallaceville.

Granite
Clay Slate

(T.)

«. (T.'>

31>

4. Charleston Junction to Revanel. Bedu uf phosphate rock. The phosphate rock of South Caro-

lina, from which large quantities of valuable fertilizers are manufactured, contains 55 to 61 percent,

of phosphate of lime, and 5 to 10 per cent, of carbonate of lime, with small quantities of magDesia,

sulphuric acid, etc. It is in the form of nodules, ver^ rough, rounded and indented, and frequently

perforated with irregular cavities of an olive, blueish, black, yellowish, brown, or grayish-white

color, and from a few inches to several feet in diameter. The River Rock occurs as nodules, and

sometimes as a continuouR sheet 8 to 18 inches thick. It is profitably dredged for to depths of 20 feel,

and a royalty of one dollar per ton is paid to the State for all taken from navigable waters. The land

rock is found about the level of meantide in layers 6 to .30 inches thick of loose nodules, and is profitably

mined under 7 feet of earth. It is found in various places from Florida to North Oarolinau has been

raised in artesian wells from a depth of 300 fe«t, and brought up from sea bottoms several hundred

otiiles from shore.—fTorry Hammond, in Hand-Book of South Carolina.
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Railroad.

Alt.

e of Aphanitio

•orphyry. (L.)

9. (L.)

Slate. (L.)

ce of Aphanitio

l*orphyry. (L.)

Slate. (L.)

phyre Dike.

n Railroad.

. CretaceouHofthe

secondary. (T.)

t<

Plio. Marls. (T.)

. Eocene. (T.)

y Railroad.

I a. Eocene crosses

clay slate.

Railroad.

ce of Aphanitic

Por'y. (L.) »*»

It

phyre Dike, (L.)

Slate. (L.)

lite. (L.)

lie Railroad.

ttUe. (T.)

Slate. (T.l

in

, rock of South C»ro-

kins 66 to 61 per cent.

entities of magneBit,

ttted, and frequently

irn, or grayiah-white

jurs as nodules, and

r to depths of 20 fwt,

le waters. Tho land

iiles, and is profitably

^,h Carolina, has been

>ms several hundred

Oolnmbla A OreanTlUe Railroad.
Ms. ContinutA. Alt.

26 Alston.

25 Peake's.

81 Pomaria.

40 Prosperity.

47 Newbery.
48 Helena.

64 Silver Street.

69 Saluda Old Town
6D Chappell's.

69 Dyson's.

75 Ninety-Six.

82 New Market.

84 Greenwood.
94 Hodge's.

103 Donnald's.

109 Honea Path.

117 Belton.

124 Williamston.

12(5 Pelger.

132 Piedmont.

142 Greenville.

"lay Slate. (T.) S69

J
Mica and Talc Slate.

\ (T.) a""

(Dike of Feldspathic

and Horneblendo
Rocks.

Granite. (T.) "3*

Gneiss. (T.)

(Dioritic aphanitic

felspathio porphyry
with epidtoBite.(L.)

It S70

GnoisH. (L.)

Mica Slate. (L.) «»>

Gneiss. (L.) ^i*

Crosses Sandstone,

Hornestone and
Quartzic SchistH.

Gneiss (L.) "»
ti 810
tt gee

<t 8 40

Oeorgetown A Lane's Railroad.
Mh. Alt.

(«

14

l< B89

Abbeville Branch.

O; Hodges.
7|Darraugh's.

lllAbbeville.

Gneiss (L.) tm
It

Dioritic Por'y (L.) *3*

Blue Ridge Railroad.

Belton.

9 Anderson.
17 Birds Crossing.

20 Pendleton Fact'ry

22 Pendleton.

28 Adams Crossing.

34 Seneca.

40Shuford'8Mill.

42 Walhalla.

Gneiss. (L.) 896

764

Mica Slat«. (L.)

Gneiss. (L.)
it

f Gneiss and Horn-
\ blende 81ate,(L.)9 8

«

Liaorens Railroad.
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Port Royal ft Augusta BallToad.

Ms. Continued. Alt.

75

81

87
92
99

103

108
112

McNeils.

Early Branch.

Temasstfe.

Tomotly.
Seabrook.

Island Tank.

Beaufort.

Port Royal.

r 19 a. Eocene.

\ Santee Marls. (T.)

fl9
a. Eocene.

Cooper & Ashly
Marls. (T.)

19 c. Post Pliocene, 25

{

19 c. Post Pliocene

Marls, Phos. Rock
20

27

South Carolina Railroad.

10
12

16

17
22
26

81

87
38
41

44
47
52
58
62
67
72
75
81

86
89
98
96
99
102
107
115
120
126
128
181

182
186
188

Charleston.

Magnolia.
West's.

Seven Mile.

Ten Miles.

Sineath's.

Woodstock.

Ladson's.

Summerville.
Jadburg.

Ridgeville.

Rosses.

Whartons's.

Forty-One.

Birds.

George's.

Reeve's.

Fifty-Eight.

Branchville.

Edisto.

Midway.
Bamberg.
Grahams.
Lee's.

Blackville.

Reynold's.

Elko.
Williston.

White Pond.
Windsor.
Montmorence.
Aiken.
Graniteville.

Langley.
Bath.
Horse Creek.
Hamburg.
Augusta, Ga.

Post Pliocene. (T.) is

/ Post Pliocene, Phos-

\ phate Rock. (S.)

f 19 a. Eocene, Ashley

\ and Cooper Marl(T.)

{
19 a. Eocene, Santee

Marls. (T.)

140

" Buhrstone. (T.)

Branchville to Columbia.

Ms. Alt.

62

66
70
75
79
81

85

88

92
95
99
102
106
110
118
124
127
129
130

Branchville.

Sixty-Six.

Rowesville.

Felder.

Orangeburg.
Stilton's.

Jameson's.

Riley's.

St. Mathew's.
Singleton's.

Fort Motte.

Congaree.
Kingville.

Gadsden.
Hopkins.
Hampton.
Taylor's.

Columbia June.
Columbia.

{

19 a. Eocene, Santee
Marls. (T.)

2(1

{
19 a. Eocene BuhN

stone. (T.)

«

H

U

(I

«

Granite.
281

Kingsviile to Camden.

" Kaolin Clay(T.)

«

«

106
110
115
118
121

125
131

135
138
144

Kingsville.

Wateree.
Middleton.

Camden Juno
Dixie.

Claremont.
Sanders.

Boykin's.

Stockton.

Camden.

19a.Eo.Buhr8tone(T.)

(I

«

«

«

Spartanburg, Union A Columbia Railroad.

1

2

8

13
19
26
31

39

49
56
59
63
68

Alston.

Parr's.

Dawkin's.
Blairs.

Shelton.

Fish Dam.
Santuc.

Union.
Jonesville,

Pacolet.

Rich Hill.

Glendale.

Spartanburg.

Clay Slate. (T.) "•

Mica "

Gneiss.

Granite. (T.)

Gneiss. (L.)

Granite. (L.)

Mica Slate. (L.)

Gneiss. (L.)

171

HI

'Wllnalngfon, Columbia ft Augusta
Railroad.

6

16

22
25
31

Columbia.
Simms.
Congaree.
Eastover.

Acton.
Camden Crossing

Granite. "»

19a.Eo.BuhrBtoDe(T.)

4<
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Georgia.^
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QEOLOQICAL FORMATIONS OF QEORQIA.
«

The Metamorphic area of the State extends from a line crossing the State from Augusta to
Columbus, extendmg by Milledgeville and Macon, and extending beyond the line of the State on the
northeast. The lithological characteristics of the Metamorphic Is that of the Archeean in general.

UteptUeozoie includes the counties of Oade, Walker, Chattooga, Catoosa, Whitfield, Floyd, Murray,
Gordon, Barton and Polk, all in the northwest corner of the State.

The Silurian groups represented, beginning with the lowest, are the Potsdam sandstone, Knox
Shale and Dolomite, Chazy, Trenton, Cincinnati, Medina, Clinton and Oriskany. The Devonian i8

represented by a black shale of from 10 to 60 feet m thickness. The Sub-Carboniferous by limestones
and shales of 800 feot. The Coal Measures, confined mostly to the counties of Dade, Walker and
Chattooga, coTcr an area of nearly 200 square miles, and contain several beds of coal.

Charleston & SsTannah Railroad.
Mb. Alt.
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Ms. Memphis A ChArtMtou ItallroMd. Alt

6
9

15

19

23
81

89

52

49
62
58

74
79
84
98
107
115
124
127

129
138
139
145
156
163
169
176
182
188
195
208

212

223
229
288
237
248
254
259
265

271

Memphis.
Buntyn.
White's.

Gennantown.

Bailey's.

Collierville.

La Fayette.

Moscow.

Somerville.

La Grange.
Grand Junction.
Saulsbury.
Mile Siding.

Pocahontas.
Big Hill.

Chewalla.
Corinth, Miss.

Bumsville.
luka.

Margerum, Ala.

Dickson.

Cherokee.
Barton.

Pride's.

Tuscumbia.
Leighton.

Town Creek.

Courtland.

Hillsboro.

Trinity.

Decatur.

Mooresville.

Madison.

Hunt8ville.»»

BrowDsboro.
Gurley's.

Paint Rock.
Woodville.

Larkinsville.

Scottsboro.

Bellefonte.

Fackler's.

Stevenson.

20. Qua., bluff loam2«»
<( 803

« 37(1

19. Tertiary, Orange
Sand, LaQrange
group.

31»

352

5 A I

»75

SS5

19. Ter., Porter's Ck.
3«4

18. Cre., green sand.
-109

18 c. Ripley group.*'*
<l 18 3

13b.a.Sub-Carbon»»»

M

«

4a8

491*

13 b. L. Carbonif.
n

u

tt

u
M
l«

«

(I

fl4
18

1 13

468

S83

S60

960

599

934

(73
601

973

b. Coal Moas.
Sub-Carb. ^'^

St. Louis 1. s.

It 63 1

13 b. Sub-Carbon. 996

601

620

652

639

' 3 b. Quebec or Knox
Dolomite, with
hills of Sub-Carbon
and Coal Meas.*"*

Ma. MaaliTlUe & Chattanooga B. R. Alt.

49
39
29
22
14

6

Stevenson June.
Bass Station.

Anderson.
Stevenson.

Bridgeport.

Shellmound.
Whiteside.

(Etna Coal
Wauhatchie.
Chattanooga. '

•

3 b. Quebec or Knox.

18 a. Sub-Carbon.
8 b. Quebec or Kn.^oi

8 c. Canadian.
20. Quat, Alluvium.

14 b. Coal Mrs. & 18 c.

Mines.)

4 b. Cincinnati. *'i

4a.Tren.&8c.Can.«ss

8

13

22

27

Mashvlllo A Dcostor Railroad.

Decatur
Harris Station.

Athens.
Elkmont.
Pittensville.

State Line.

18 b. L. Sub-Carb. »"
« 564

«' 709

18 a. Sub-Carb. '^s

18 a. L. Sub-Car. or bar.

Wentern Railroad of Alabama.

11

13

18

22
28
35
42

West Point.

Cusseta.

Mt. Jefferson.

Rough & Ready.
Opelika.

Auburn.
Loachapoka.
Nota.sulga.

1. Archssan.

«

«

•20.

" & 20. Quat.

Quaternary.

Fi»her Branch—(Narrow Uauge to TuHkeg.o.)

48

56
65
75
88
101

107

118
119

127

138

Chehaw.
(To Tallahassee F
Cowles' Station.

Shcrter's.

Mt. Meigs.
Montgomer
Manack.
Lowndesboro.
Whitehall.

Benton.

Alabama River
Selma.

25120. Quaternary,
actory.) 1 b. Huronian
20. Quaternary,

b. Cre., rotten 1. s.

1(1

li

«

121

Columbus Hn*nch.

4

6

8
19

25
29

Columbus.
Smith's or Dover,

Mott's Mill.

Salem,
Hollis.

Yonges.
Opelika.

1 b. Huronian.
«

20. Quatemar
it

1. Archaean.

262

»1|

15. At Oxford, the railroad crosses through a gap of 2 b. Potsdam, and thence to Cross Plains the

mountains of 2 b. Potsdam are on the east side. Beyond Cross Plains, to the State line, these mouot-

ains can be seen from the cars. E. A. S.

16. The railroad is built on 3 b. Quebec or Knox dolomite almost all the way from Monterallo to

the State line, crossing 3 c. Chazy ana 4 a. Trenton near Calfera and the Coosa coal fleld above Calent.

E. A. S.

17. Tongesborough narrow gauge railroad, 2% miles to Chewackla Lime Company's kilns, south-

east The limestone of this company's quarries is a highly crystalline dolomite. W. G.

18. The hills on the west of the railroad consist principally of limonite, and their detritus con-

stitutes the bright red banks of the cuts and fills for many miles. The Thomas ore bank is on east
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Ms.

"io
60
64
62
66
74

81

Montgomerjr tt Eufaola Railroad—
Cantinutd. Alt.

Union Springs.

Three-Notch R'd.

Midway.
Spring Hill.

Batesville.

Cochran.

Eufaula.

i8.Cre.,tlipleyGp*» 4

492
SOfl

3«0

(18.
Ore., marl bluffof

the ChattahooohieR.
Ripley Group, ^"o

Selms. Marlon ti Momphl* Uallroad*

14
21

29
87
45

Selma.
Marion Junction,

Marion.
Grove Cottage.

Newbem.
Greensboro.
SawyersTillo.

IS.Cre., rotten l.s.xT

« 333

Savannah tt MemphU Railroad.

10
15
22

30
86
40
42
47
68
60

Opelika.

Gold Hill.

Waverly.
Camp Hill.

( Dudleyville
Dadeville.

Jackson's Gap.
Sturdevant.

Salisbury.

Alexander City.

Kellyton.
Goodwater.

1. Archaean.

«

«

gold mines).

1. Archaean,
li

<(

i<

«

M 1 I)

770

SOS

73«

7«0

695

S02

747

800

Steatite (soap 8.)qr.* ^ *

10
23

Kaat Alabama A CIncinnatt JiK\i_ 'oad.

1 b. Huronian. * '
^Opelika.

Oak Bowery.
Buffalo Wallow.

VIokiburg ft Hrunswlok Railroad.
Mm. Alt.

Eufaula.
5| White Oak.

25|Claytoii.

18. Cre., Ripley Op.""*

" or T»rtiary

AnnlHton ti Atlantlo R. R. (Narrow iiiiiind.)

23

Anniston.

Jenifer.

Munn*oid.
Irona.

Talladega.

Sycamore.

Quebec and Knox.
41

(I

<l

<i

«
S61

The BlrinlnKham Mineral Railroad.
Hruiioh of Uie N. k S. Alabama K. K.

3

6

9

10

12

Birmingham.

Magella.
Newton.

Alice.

Woodward.

Sloas Mines.

/4a.Tren.,8o.Chazy,
\8a.Cal.,8b.Que.*>i>

8 c. Chaiy.

( Hematite ore bk.in 5.

\Clin.of Alice Fur.Co.

f Hematite ore bk.in 5.

\ Clin. Wood. Iron Co
{Hematite ore bk.inS.

Clin. Slons Fur. Co.

Montgomery Southern Railroad.
(Ni»rrow WauRe.)

01 Montgomery.
6jCatoma.
lo|Snowdon.
13

17

20

Pleasant Grove.

Rear-iCr.

Ada.

Cretaceous.
It

i(

((

t<

II

u%

Wetumpkn Branch S. A N. Alabama liailroiid.

I
"^sTsDecatur.

170 Elmore.
184 Wctumpka

120. Qu. over Ib.Hu.is'

1 b. Huronian. T*'

25. ITiUman Station. Branch railway, southeast, 1>^ miles Iodk, leaving Quebec or Knox iind

entering a c. Clinton of Red Mountain terminuH at the Alice Furnace Co.'s Hematite Minen. KiU
miles south of Birmingham, Wheeling, station No. 1, branch railway leaving Quebec or Knox ana
entering Coa! Mea.sures of the Warrior Coal field terminus, 5j^ miles northwest Woodward Iron Co.'s

mine on the Pratt coal bed. Also, branch railway, southeasterly. 2}^ miles to terminus in 6 c. Clinton
Hematite ore mines of The Woodward Iron Company. (W. G.)

26. At Attalla Lookout Mountain ends abruptly, and the Red Ore Ridge rises to a considerable
height on west. Just south of Attalla, through a gap in Red Mountain, tne escarpment of Blount
Mountain, 14 a. b., is seen to westward. E. A. S.

27. From Steele's to near Whitney, Chandlers Mountain, 14 a. and b., is seen on the west, and
below Steele's to Springville the ridge on the west is Red Mountain (5 c, 10 c, 13 a.) All the stations

from Attalla to Springville are on Knox Dolomite or Knox shale, 3 a., 3 b. E. A. 8.

28. A short distance be\ovr Springville the road enters the valley between a Red Ure Ridge on the

west and the Cahaba coal field on the east, and continues thus to Irondale. E. A. S.

20. At Red Oap the railroad passes from 13 b. Sub-Carboniferous at Irondale, through a gap in

Red Mountain (made up of 6 c, 10 c. and 13 a.) in -Jones Valley. Thence to Vances down Jones Vnilej'.

At Vances, road enters Warrior coal field and passes out of it at Tuscaloosa. Below Tuscaloosa to

Eutawthe surface material is Quaternary, but it overlies the Lower Cretaceous beds, and porlmps
bedd still older than Cretaceous. Just below Eutaw the rotten limestone begins and is left at Living-

stone, where the road enters Tertiary formation, continuing in it to Meridian. E. A. S.

SO. Woodstock. Here is Edward's Furnace and a branch railway, almost due south, nine miles,

leaving Quebec or Knox and passing over Sub-Carboniferous into Coal Measures of the Cahaba coal

field, having passed over the southwesterly extremity of the Clinton ore bed of Red Mountain in

Alamtma terminus, at two coal mines about two miles apart, Blocton being the first one said to be on

the Montevalle coal bed. All the property of the Cahaba Coal Mining Co. (W. G.)

31. Maxwells, Carthage and Stewart are on Quaternary, overlying a formation older than Creta-

ceous, but whether Juransio, Triassic or Permian, not yet aetermineo, probably the former. E. A. S.

32. The Mountains about ffunt$viUe are outliers of the Cumberland Mountains capped with 14

a. and b. Coal Measures, and showing on their flanks Mountain limeatone 13 c. and underlying beds

down to 13 b. Saint Louis limestones. £. A. S.
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lok RsUroad,
Alt.

!re., Ripley Op. aoo

Georgia and Alabama.

Quebec or Knox nml

Mh.

CtoorgI* Pmolflo Railway.
Alt.

Atlatita, Oa.»»

Howell.

Peyton.

Chattahoochoe.

River.

Concord.

Mnhleton.

12

15

17 Sweetwater.

rib. Huronian, Mica,

\ Slates &Schi»tsi 0^0

fib. Huro. GneiHS in

\ Mica Slates. »«!"

« 869

Ib.Hu.MicaSlates'^i

(1
a. Lauren. 1 b. llu.

Granite in bed of

River. »«»

(la. Lauren, and 1 b.

\ Huronian. »*'
«« u r,

U !) 1 4

Ms.
Georgia Paolflo Rallway-

Continued. Alt.

18

?1
27
32

45

AuHtell.

Salt Springe.

Douglabville.

WinHton.3*
Villa Rica.'"

Temple, 88

52 Summit.
64
5f)

Bremen.
Waco.

f)8,Talliipoosa River.

1 a. Lauren, and 1 b.

Huronian. »*•
<• 1066

»"» " Granite.
« 113 2

1160 .'Gold Mine.
1 b. Huronian, Horn-

blende, Slates and
Schists. >»»o

<• 14 34
«< 1418
« 18 43

<* »6a

• The goology of this road is furnished by ProfoHwrH .1. L. .& H. D. Campbell, of Wachington and
Loe University, i^oxington. Va., and where not ottu-rwiso credited the noteu are by them also.
Those signed W. G. are by Dr. Wm. Oesuer, of Birmingham, Ala.

3.1. Atlanta. The V)road belt of Metamorphic Rocks, extending from Maryland to central Ala-
bama, bolongH to the Archiean age. It has the Hliie Kidge of Virginia, the Unica of TenneHsee, and
tlie Hlue Mountain of (iroorgia for it« northwe»tern border. Its southwestern margin in approxi-
mately defined by the falls and shoals of the rivers at Washington, D. C, at Richmond and Peters-
burg, Va., at Raleigh, N. C, at Columbia, S. C, at Augusta, Milli'dgeville and Columbus, Gii., and at
OpeTika and Wetumka. Ala. An air line from Millodgovillo, passing near Atlanta to the limit of the
Blun Ridge rtMsks, would measure the width of the Arohtean belt in Georgia, showing it to be about
oae hundred miles wide.

The Archeean rocks are recognized in Georgia under only two divisions, 1 a. Laurentiaa and 1 b.

Huronian. They constitute the country rocks from Atlanta westward to the margin of Choccolocco
Valley at Davisville Tunnel, Alabama, 88 miles. The I a. Laurentian group consists chiefly of gran-
ite, gneiss and hard schists ; while the 1 b. Huronian group consists of less metamhrphosed beds of
rhlorite micaceous and talcosa schists and slates, and some beds of argillites. Both groups are
exposed along the railway cuts, but 1 b. Huronian constitutes by far the greater portion of the sur-
face rock. The hard rocks of the 1 a. Laurentian, however, are exposed to view in the bed of the
Chattahoochee River, eight miles west of Atlanta, and are quarried a short distance west of the river.

The Laurentian also occurs, as shown by the Guide, in the excellent granite quarried at Douglas-
ville, also at Villa Rica. Concord to Douglasville, mica and Hornblende slates and schists with beds
of granite and gneiss exposed in cuts along railroad. From this point westward to the limit of the
Arcliaian rocks in Alabama the beds of the 1 a. Laurentian are but little exposed.

34. Winston. Corundum has been found in considerable quantities near Powder Springs, in
Cobb County; also near Villa Rica, Ga., and in Tallapoosa ("ounty, Ala.

35. Villa Riea. The granite beds make their appearance near Villa Rica, whore they seem to
underlie the hornblende schists and slates that carry the copper ores (chalcopyrites) of that region,
as well as the mica schists in which the gold-bearing veins of auartz in the same vicinity are found.
A belt of copper ore (chalcopyrite) crosses the Georgia Pacific Railway, west of Villa Rica, in Carroll
County. Tnis ore has been mined to some extent at several points in Douglas, Carroll and Haralson
Counties. It is transported to Atlanta where the copper is extracted and the sulpluir utilized in the
manufacture of sulphurii^ acid. The same belt of copper ore continues its southeasterly course into
Cleburne County, Ala., where the Wood Copper Mines were worked for some years.

TVie gold belt of the Atlantic Slope extending from the Potomac in Virginia, and across North
Carolina passes through the northwestern portion of Georgia and terminates in Alabama. It is inter-

sected by the Georgia Pacific Railway at Villa Rica and other points between that and the State line.

At Villa Rica gold was very extensiveiy mined forty or fifty years ago ; also at Arbacoochee, Cleburne
County, Alabama, and at other points in both States.

36. Temple. Mica, tale and asbestos are found in Cobb, Douglas and Carroll Counties, Georgia,
and in Cleburne County, Alabama. Roofing tlates and flagging stones have been quarried in Polk
and Haralson Counties, Georgia, and are found in Cleburne County, Alabama. J. L. & H. D. C.

37. [From Muscadine to Heflin, metamorphic slates and schists, chloritic and micaceous with some
gneiss. Southwest of Heflin Station. 14 miles in Cleburne County, are the celebrated Arbacoochee gold
mines, and 26 miles the Goo, Smith's and Wood's copper mines; and in Randolph County, near High
Snoals, the tin ores lately discovered by Wm. Gesner, Analytical Chemist, Birmingham, Alabama.]

38. Davisville. Soon after passing the tunnel near Davisville, the road leaves the Archeean rocks
and passes abruptly upon the Lower Silurian sandstones, limestones and slates of the beautiful Choc-
colocco Valley. Tnese sandstones, slates and limestones, of Cambrian and Lower Silurian age, along
the southeast margin of the valley, apparently dip under the older Arehrean beds.which seems tobe due
to a fault by which the Cambrian rocks have slipped downward, while by an inversion the Archaean
6 eds have been thrown upon them, so aa to give a reversed order of superposition. From Davisville
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km

'

Kb.

C^eorgla Faoiflo Hallway—
Alt.

TOtMuscadine.* ?

72 Main's Gap.
78 EdwardsTille.

Heflin."84

87

90

98
97

101

103
104

112

116
122

127
129

DaTisyille Tun.

Davisville."

Choccolocco.

re Armanville.

Oxford. »»

Junction.

Anniston.*"

Berclair.

Estaboga.

Lincoln.

Coosa River.

Riveiride.

Seddon.*»

1 b. Huronian.
«

941

1118

933
« 986

f 1 a. Lauren., 1 b.

lHuron.,nr. fault.9*«

/3 b. Silurian and 1. s.

I Iron Ores. '^»
<< 68 2

698 " Linamite Ores.

r 2 b. Potsdam, Sand-

\ stone and Shale.'*"

3 b. Alluvium, «8 2

«»» " ore & drift.

3 b. c. Quebec and
Chazy. «*»

lime, ore.
5C5

488

489

800

{
532

l(

l(

Ms.

Georgia Paolflc Railway—
Continued. Alt

134

139

140

143

144

146

147

150

151

163
168
161

162

167

177

Eden.«3

Cane Creek Tun.
Cook's Springs.

Bald Rock Mt.

Kerr's Gap.*'

Brompton.

Summit.

Leeds.

O'Barr's Gap.**
Cahaba River.

Weems' Gap.
Irondale.

Red Gap.*s

Birmingham.* 8

Coalburg.*'

f 14. Coosa Coal Field,

\1S. Sub-Carbon. »3«

14 b. Coosa CI. Fd.«38
" 810

/ 14 b. Coosa Coal Fd.

\& Millstone Grit.7 3 4

" 784

f 3 b. c.Queb.A Chazy
\ Silurian Valley. '«

<i

r 14 b. Cahaba Coal

\ Fields. 6 88

II 112

»" " & 13.Sub-Carb.

13 a. Sub-Carbon. '«o

j 6 b. 0. Clinton and

\ 10 0. Genesee.' •«

3b,Queb.&3c.Chy.«i»
f 14 b. Warrior Coal

\ Field, Pratt seam.

Tunnel the road runs sonthwest for 12 miles, along the beautiful Choccolocco Valley, passing fre-

quent cuts through Lower Silurian rocks, the lower portion of which are considerably metamor-
phosed—some of the l>ed8 being partially changed to Hydromica slates. Limonite ores are very
abundant in this valley, are easily mined, and await only capital and labor to make them profitable.

39. Near Oxford, Calhoun County, the road changes its course northward through a gap of Ladiga
Mountain, cut by Snow Creek. Here the sandstones and shales of the Potsdam group (2 b.) are "z-

posed in well defined arches. These rocks constitute the main mass of the Ladiga ana Cold Water
Mountains—the ridges which flank the narrow valley in which Oxford and Anniston are situated.

These ridges are two great stone-waves, between which we find a synclinal trough which hold:) the
rich beds of Limonite ores, mined to supply the furnaces at Anniston. Oxford is a good starting

point for the geological study of this region.
40. Anniston. From Anniston the railway turns westward and crosses the wide Silurian lime-

Btone valley of the Coosa Ri"er, the country rocks of which belong mostly to the Quebec, Chazy,
and Trenton epochs. J. L. &, H. D. C.

41. Sheddon station is on the -"estern border of the Coosa Valley, upwards of 25 miles wide,
diagonally as the railway crosses it ; and a little east of Eden Station it pasnes abruptly into the
Bu&CarboniferdVis formation of the Coosa, or third or most easterly Alabama coal field. (W. g\ The
Coosa Valley is a prolongation of the great Silurian Valley of Virginia and Tennessee, while the Chocco-
locco and Anniston Valleys on the one side, and the Cahaba and Birmingham Valleys on the other,

may be regarded as its branchvss or outliers. The width of the Coosa Valley by the line of the

Oeorgia Pacific Railway is 25 miles. Many promising beds of iron ore are found near this line.

The Coosa Valley is the southern terminus of one of the most interesting and important valleys in

the World, in a geological view. Tracing th t 4 a. Trenton limestone, and the 4 c. Hudson River
Blate formations irom their classical localities, from which they derive their names, Trenton FaIIr.N.

Y. (see note 62 of that State), and the Hudson River, we fina them in the Mohawk Valley of New
York, with branches extending far into New England and Canada. Following it southwostward it

croBses New Jersey and southeastern Pennsylvania by Easton, Lebanon, Harrisburg, Carlisle and
Chambersburg, as the Cumberland or Kittatinny Valley, into Maryland, past Hagerstown and through
Virginia as the Shenandoah or Great Valley, by Winchester and Stanton; and, being divided by the

Massanutten Mountain, on the east side by Sheperdstown, Luray, to Roanoke, and into Tennessee.
where it ia the valley of East Tennessee, and finally in Alabama its two divided branches sink ana
disappear beneath the cretaceous plains of the South. In Alabama the Trenton is much less con-

Bpicuous than the Canadian group, (.t a. b. c.) J. M.
42. Eden. [North of this station are the Broken Arrow and Front Creek coal mine;, in the

OooBa coal field. (W. Q.) ] A few miles west of Coosa River we find an abrupt transition to the Sub-

Carboniferous of the Coosa coal field. Near Eden station the road passes through a ridge of Sub-

Carboniferous limestone, directly upon the highest coal-bearing beds of this region, which dip

beneath the older Sub-Carboniferous strata. This can be best accounted for on the hypothesis of •

fault Sub-CarboniferouB fossils are found in this neighborhood in abund&nce. Promlsins stiaros of

e<MU are found in this field and have been mined to some extant. The Broken Arrow WellB, valued

for their mineral waters, are situated in thia region.
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Coosa Coal Field,

Sub-Carbon. 838

Coosa CI. Fd.«3»
<< 810

b. Coosa Coal Fd.

iIill8toneGrit.''s«
" in

.c.Queb.&Chazy
urian Valley. '«

b. Cahaba Coal

Fields. •««

i< 712

« S90

•' & 13.Sub-Carb.

Sub-Carbon. »««

). 0. Clinton and
10 0. Genesee.' »•

iueb.&3c.Chy.«i5

b. Warrior Coal

eld, Pratt seam.

43. Kerr's Oap. At Kerr's Gap, where the road passes from the Coosa fieU) into Cahaba Valley,
the Millstone Grit (here a coarse conglomerate, 80 to 100 feet thick) has a high outcrop on the Coosa
or Bald Bock Mountain. Dipping beneath this are the Sub-Carboniferous formations, followed by the
Silurian limestones, all dippmg to the southeast. Valuable iron ores and limestones, with one good
Toia of Baryte are found here. Along the western margin of this vallev the Silurian limestones have
been abruptly cut oil' by a fissure, and the coal-l)earLi)i; beds (14) of tne Cahaba field have dropped
down so as to abut against them. The geological structure or this field is very analogue to that of
ihe Coosa field—both apparently monoclines, limited by faults along their eastern margins. Valuable
coal mines have lieen opened here.

44. lO'Barr'8 Oap is in the western boundaiy of the Second or Cahaba coal field of Alabama; and
as this railway crosses the Bis or West Cahaba River, at Sycamore Ford, and keeps the face of its

vrestern bluiF a considerable distance, a good view of ttie strata of shales, sandstone, and some of
the Cahaba coal beds can be seen from the carsj (W. 6.)

45. Red Oap. The road passes from Sub-Carboniferous of Cahaba field into the Birmingham
(or Jones) Valley through Red Oap, which presents a section of the Clinton group that carries the great
bed, 30 feet thick, of fossil ore so extensively worked in this part of Alabama. Here the road cuts
beds that are probably Genesee (10 c.)

46. Birmtngham is a rapidly i^rrwine city, in and around which are several large iron furnaces
and other manufacturing enterprise -i. Here ores, limestones, coal, and building material are found
in unusual contiguity and abundance.

47. Structure of the Alabama Coal Fields. There is good reason to believe that the Coosa, Cahaba
and Warrior coal felds were originally one common field, which, previous to the Appalachian Revo-
lution, stretched across the areas that are now ;the Cahaba and Birmingham Valleys. But these
valU'y^ ^^^ their margins are now only the relics of a monoclinal uplift, in the one case, and of an
irregular anticlinal stone-wrinkle in the other, which were thrust up so high and bent so sharply as
to fracture, not only the coal-bearing strata on top, but also the. underlying Sub-Carboniferous and
Clinton beds and many of the Silurian limestones that now form the bottoms of the valleys.

48. When this railway has been extended westward from Coalburg until it meets its western
aivision, now under construction east of Aitesia on the Mississippi * Ohio Railway, it will traverse
the Great Warrior coal field over its most productive portions. Between this coal field and the Mis-
si.ssippi it will cross a wide belt of timber, cotton and corn lands. The line will intersect every geo-
logical formation found in the Southern States, from the Archrean, at Atlanta, up to the Quaternary,
and must always be an interesting route for scientific travellers. J. L. A H. D. C.
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Chtoa{{o,St. IioulsA New Orleans Kollroad.
Ms. Illiuois Central Line. Alt.

New Orleans, La,

48 Ponchatoula.

78

88

98
108
118
128

139

149

158

167

174

183

195

206

220

234

242

251

262

271

283

295

310

323

333

340

357

369

378

382

394

Tangiphoa.

Osyka.

Magnolia.
Summit.
Bogue Chitto.

Brookhaven.
Beauregard.
Hazlehurst.

Crystal Springs.

Terry.

Byram.

Jackson.

Madison.
Canton.

Vaughan's.

Goodman.

Durant.

West's.

Vaiden.

Winona.

Duck Hill.

Grenada.

Coffeeville.

Water Valley.

Taylor's.

Oxford.

Abbeville.

Holly Springs.

HudsonTille.

Lamar.

Grand Jun.,Tenn,

16

20 a. Orange Sand.
19 f. Grand Gulf.

«< 93

<l

(I

(I

«

20 d. Yellow Loam.
20 d. Yellow Loam,
20 c. Alluvial.

19. Eocene and
20 c. Alluvial.

20 d. Yellow Loam,
19 d. Jackson.

{

{

20 c.

19 d.

20 c.

19 c.

20 c.

19 b.

20 d.

19 d.

Alluvial and
Jackson.
Alluvial and
Claiborne.

AUuvial'and
Burstone.

Yellow Loam,
Burstone.

f 20 d. Yellow Loam,
\ 19 a. LaGrange.
f 20 c. Alluvial and
\ 19 a. LaGrange. ' »

»

f 20 d. Yellow Loam,
\ 19 a. LaGrange.

/ 20 c. Alluvial and
\ 19 a. LaGrange.

«

f 20 c. Alluvial,

I 20 a. Orange Sand.

( 19 a. LaGrange.

f 20 d. Yellow Loam,
\ 19 a. LaGrange.

/ 20 c. Alluvial and
\ 19 a. LaGrange.
20 d. Yellow Loam,
19 a. LaGraage.

575
{

SUssisalppl & Tennessee Railroad.^ Alt.

22

41

50

Grenada.

Oakland.

Bateville,

Sardis.

63 Senatobia.

88

100

Hernando.

Memphis.
{

20 c. Alluvial, ai«

19 a. LaGrange.
20 b. Yellow Loam,
19 a. LaGrange.

,20 b. Yellow Loam,
19 a. LaGrange.

20 c. Loess,

19 a. LaGrange.
« 2SS

Natchei, Jackson & Columbns Railroad.

26

43
78

100

Natchez.

Fayette.

Martin.

Oakley.
Jackson.

f 20 c. Loess.

\ 19 f. Grand Gulf.

/ 20 d. Yellow Loam,

X 19 f. Grand Gulf.

u
tt

Mobile » Ohio Railroad.

63
71

82

96

109

120

135

147

164

176

188

198

211

219
232
241
254
262
275
287
297

State Line.

Buckatunna.

Waynesboro.

Shubuta.

Quicman.

Enterprise.

Meridian.

Lockhart.

Narkeeta.

Scooba.

Shuijnlak.

Macon.
Crawford.
Artesia.

West Point.

Muldon.
Egypt.
Okolona.
Verona.
Saltillo.

Baldwyn.

{

19. Later Tertinary.
" 150

20 'd. Yellow Loam,
19 e. Vicksburg.191
20 d. Yellow Loam,

\18d. Ripley Gp.ioT

f 20 d. Yellow Loam,
\l9c. Claiborne. 231

I 20 c. Alluvial,

1 19 b. Burstone. »*»

( 20 c. Alluvial,

\ 19 b. Burstone
19 b. Burstone.

(I

336

360

183

20 c. Alluvial, i93

18 c. Rotten Lime s.

20 d. Yellow T<oam,

\ 18c. Rotten 1.8. 221
«« 18 5

{

«

«

«

«
(I

«

316

244

343

804
SOS

811

S07

818

87C

posed is in color of an orange yellow, sometimes very deep and glaring, but more frequently it is a
dull rust color; in some places of a delicate rose color, with frequently bright yellow tints, and there
are some deposits of white sand. There are, of course, an endless variety of intermediate tints, and
sometimes crimson, purple and almost blue tints are observed. It also ?r,„,r'na extensive gravel
beds, usually forming belts of a general north and south direction; and ir.egular oeds and bands of
clayey materials are common where clayey formations underly. Its origin is not yet clearly ascertained,
but it appears very much like a glacial river deposit, the materials being mainly derived from places
south of the Ohio River on either side of the Mississippi. As the Mississippi must have been the
great outlet of the vast glacial rivers of the age of ice, it is not to be supposed that it would leave no
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MobUe & Ohio Railroad—

Continued. AH.

809

818

829

Booneville.*

Rienzi.

Corinth.

f 20 d. Yellow Loam,
\ 18 c. Rotten 1.8.»"

20 d. Yellow Lm.**i
18 b. Tombigbee Sd.

20 d. Yellow Loam,
18 0. Rotten 1. bM*

B. Tennessee, Virginia & Georgia B. B.
Memphis & Charleston Division.

79

84

98

107

115

Big Hill, Tenn.

Chewalla.

Corinth.

BumsTille.

luka, Ala.

\ 19 a. LaQrange.
18 c. Rotten 1. 8. *»»

/ 20 d. Yellow Loam,
\ 18 c. Rotten 1. b.*^*

r 20 a. Orange Sand,
\18a. Eutaw. •*«3

f 20 a. Orange Sd.,* 5

»

1 13a.KeokukorSt.L.

(See Alabama for this Railroad.)

Cincinnati, New Orleans & Texas Pacific

Ballroad.
Vicksburg & Meridian Division.

10
18
27

85

45

Vicksburg.

Bovinia.

Edwards.
Bolton.

Clinton.

Jackson.

i 2v I

\ 19 e. \

I jess,

Vicksburg.'*"
«
K
<(

{

20 d. Yellow Loam,
19 d. Jackson.

Cincinnati, New Orleans A Texas Paclflo
Ballroad.

Ms. Continued. Alt.

59

70

79
90

100

109

122

140

Brandon.

Pelahatchie.

Morton.
Forrest.

Lake.

Newton.

Chunky.

Meridian.

f 20 d. Yellow Loam,
19 f. Grand Gulf.

19 e. Vicksburg.
20 d. Y*>llow Loam,

.
19 a. Vicksburg.

20 d. Yellow Loam,
19 c. Claiborne.

f 20 d. Yellow Loam,

\ 19 b. Burstone.

20 c. Alluvial,

19 b. Burstone. s^e{

New Orleans & Northeastern Ballroad.

17
30
47
64
85

101

131

147

160

167

191

196.

Meridian.
Enterprise.

Bamet.
Sandersville.

Ellisville.

Hattiesburg.

Purvis*
Derby.
Mitchell.

Pearl River

Slidel, La.

Lake Shore.

New Orleans

19 b, Burstone.

19 c. Claiborne.

19 f. Grand Gulf.

a 3,5

336

213

306

239

144

360

168

it
«-0 u

f 20 c. Loess,

\ 20 b. Port Hudson.

IS

l?'l

*Booneville, highest railroad point in the State.

Ii I

Vf>

r <
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traces of that period behind in some of the States on its borders. There is no doubt the deposition

of the orange sand took place in flowing -.rater, whose current had a general direction from north to

south. This formation is 40 to GO feet thick ; 100 feet ^is not unusual, and even 200 feet. It contains
the fossils of the underlying; formations, but none of its own. The materials are non-calcareous and
peroxidized throughout; highly ferruginous, and in port silicious sandstones form limited deposits,

very frequently capping hills and ridges which have thus been preserved from erosion, profoundly
influencing the surface conformation.
19. I<ater Tertiary.

19 f. The Orand Oulf. The highest Tertiary formation apppearing on the surface of the State is

the Grand Gulf group or blue, green and white, compact clays, and mostly soft whitish sandstones
overlying the same. No fossils save a few leaves and small lignite beds have been found in it,

although it occupies, in the southern part of the state, the large area covered by the long leaved pine.

It is supposed to be of Miocene age.

19. TertiaiT.
19 0. Vicksburg Miocene, the highest of the marine tertiary formations, occupies a narrow belt of

nearly uniform width, extending across the State to the Tombigbee River in Alabama, and it con-

tains a valuable crystalline limestone, associated, however, with blue and white marls and important
beds of lignite, but the chief materia! is a soft white limestone.

19 d. Jackson. The territory of this group is characterized by the occurrence of the black i)rairie

soil on its surface, and also of bald prairies, both ver:^ similar to those of the Rotten Limestone
region. The material is either a soft yellowish limestone or indurated marl or a soft gray or yellowish

calcareous clay, in which tha large bones of the Zeuglodon are found.

19 c. Claiborne. This group of blue and white calcareous marls occupies but a small area in the

state, its fossils are poorly preserved, and it imparts no obvious features to the surface of the country

underlaid by it.

19 b. Burstone. (" Silicious Claiborne," of Hilgard's Mississippi report). This group forms a wide
and to northward ill-defined belt, northward of the Claiborne and Jackson area. Its materials are

mostly soft yellowish or whitish sandstones and claystones, alternating with dark-tinted lignito-gypse-

ous clays and sands ; sometimes unconsolidated fossiliferous sands and silicious sandstone of the
" burstone " character ; also, highly ferruginous clays. Northward it passes insenr 'bly into



JS.)

Texas Paolflo

Alt.

. Yellow Loam,
Grand Gulf.

, Vicksburg.
. Yfllow ^am,
. Vicksburg.

Yellow Loam,
Claiborne.

Yellow Loam,
Burstone.
Alluvial,

Burstone. *38

em Railroad.

turstone.

laiborne.

rand Gulf.
i(

«
((

((

<(

M

336

243

306

239

144

860

168

it

Loess, *

Port Hudson.

16

ibt tho deposition
ion from north to

feet. It contains
r)n-calcareoii8 and
limited deposit!*,

osioD, profoundly

loe of the State is

tiitish sandstones
jeen found in it,

long leared pine.

IB a narrow belt of
bama, and it con-
rls and important

' the black t>rairie

totten Limestone
gray or yellowish

small area in the
ce of the country

roup forms a wide
Its materials are
ted lignito-gypse-
sandstone of the
bly into

MISSISSIPPI. 989

lAolaTUIe A NaahvUla Ballroad.



'890 AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (LA.)

Louisiana. ^

LIST OF THE QEOLOQICAL FORMATIONS IN LOUISIANA.

I'i'i

m

!i

11! i

Genebal Table.



k.)

ilANA.

ANA Formations.

3rand Quif
ocenei
locene.

etaceout.

(-half of the State,
irsh region of the
Jels. Such is the
iolored clay come
h as Memphis and
implain formation,

belonging to the
te. It 18 the 20 a.

a, blue, green and
ce northward, and

IS marls and lime-
ng the surface,
sometimes calca-
md known as the
rregularly bedded

'. Hilgard's Cotton

fc Texas Faclflo
nued. Alt.

I. Alluvium over
b. Port Hudson.

.Orange S'd over

f.O'dGulfMioo.

«

ilroad.

leans Division.)

. Alluvium over

b. Port Hudson.

'ort Hudson.
Orange S'd over

•G'd Gulf Mice.
«

u

isippi.)

owing to the dis-

LOUISIANA. 801

lionlfTllle, N«tw Orleans A Texas R. K.
|



iUv
|.!1 ,m

M

If' 1 t>\'.t

'i!;^,

aw All AMERICAN GEOLOGICAL RAILWAY GUIDE. (FLORIDA.)

Florida^

General No.e on the Qeology of Florida.

The flrat latliBfttloii giTen to the soientlflo world of the true geology of Florida was by
Dr. Eugene A. Smith in hii report upon the " Soils of the Cotton Region "In Vol. VI. of the U. S.
Census of 1880. The western, northern and middle highland regions mostly oooupied his attention.
To him is due the disooveiy that the oldest rocks of the Peninsula are of the division of tho
Eocene, known in Alabama and Mississippi as the Vicksburg Formation. In ISM. the U. S. Qeo-
logical Survey prosecuted some work in Florida, principally ror the collection of Tertiary fossiig

and the observations there made, so far as published, (see Article in "The American Journal of
Soienee," October, 1888, by L. 0. Johnson,) show that the Eocene Axis is quite narrow, and not
manifest by outcrops further south than Sumter County : by some of its eifecls it is traceable to
Polk County. It is the basis of the " Interior Basin." The next and the most extensive develop-
ment was called the " Waldo." from the place where the most abundant and decisive fossils were
found. This has proved to be Miocene. Most of the phosphatio rocks belong to it. It is also tho
basis of the Lake region and of the ** High Hummocks." It reaches the ** Trail Ridge " and high-
lands of the eastern slope, and occupies the western slope to the Gulf aa far jouth as Tampa.

The greater part of the St. John's River country is Pliocene, with much that is even later.

The Jacksonville Formation, exposed at the water works, has been assigned to the Pliocene ; while
the "eoehitM" of St Augustine and the marls of Indian River belong, probably all of them, to Po»t
Pliocene times. 'Jhe phosphatic rocks of Black Creek and of Enterprise—perhaps on insufficient
grounds—are supposed to belong to the Jacksonville Formation.

In 1887, Prof. Angelo Heilprin, in a "Report of a Visit to the Southwest of Florida " decided
the formations at Tampa to be Miocene, south of that, as for as explored and definitely settled by
foMits, Pliocene. The actual coast and coral reefs and islands must be later.

The underlying limestones in many sections of the state have been dissolved in an irregular
and often fantastic manner, producing sink holes, underground channels and numerous ponds and
lakes.

The soils on the immediate surfoce of the country consist mainly of such sands as would be
left by a receding ocean. In some places these are drifted into dunes, such as the high "Trail
Bidge'*and its continuations east, and the lower sand dune hills westward, which overlook the
Hummock region, and separate it from the "Interior Basin." Probably the clays and "red lands"
generally are derived, by disintegration and leaching from Miocene rocks. The interior " High
Bummocks"are Miocene, or a few to the north Eocene, and the "Low Hummock" of the coast
Pliocene or later.

The elevations of the highest ridges seldom exceed two hundred feet, whilst the Interior Basin
and highest of the hills of the western rcKion are not often much over one hundred feet, while tho
lower part of the state, south of Pollc County, has an average elevation of only about thirty to forty
feet above low tide.

lAulsTlUe and Nashville Railroad.
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Hurldik Central and Waatem Railway.
Ms. OoMtimud. Alt

172

181

100

192

208
208

12

84

41

60
69

60

88
89

108

122

Sanderson.
Darbyville.

Baldwin.
Clark's Juno.
WavorosB Juno.

JaoksonTille.

JacksonTille.

Hart's Road.
Femandina.

178

108

122

134

147

161

163

190

201

Hart's Road Jo.

Italia.

Callahan.
Dutton.

Brandy Branch.
Baldwin
Maxville.

Highland.
Lawtey.
Temples.
Starke.

Waldo.
Fairbanks.
OainsTille. >>•

Arredondo.
Archer.
Bronson.
Otter Creek.
Rosewood.
Cedar Key.

Waldo.
Hawthorne.
Lockloosa.

Citra.

Sparrs.

Anthony.
Silver Spring Jc

Silver Spring.

19 b. Miooeoe.
II

19 0. Pliooen«,
II

11

II

((

II

It

M
M
II

II

II

II

l«

II

I. (?)

10

10

•

4S

4T

ST

aio
140

Jackaonvllle, St. Antnatln* and Halifax R»
Ms. OnUtuttd. All.

19 b. Miocene. (?)

19 b. Miocene.
11 ISO
II ISO

" [Vicksb'g.
19 b. Mio. underl'd by
19 a. Eocene.

II

19 b. Miocene.
II

Ocala.

Lake Wier.
Wildwood.
Panasoffkee.

Withlacoo'ee.

Leesburg.

Tavares.

II

II

i«

II

II

II

II

(I

19 a. Eocene.
«

19 b. Miocene.
«
II

i<

19 a. Eocene.

19 b. Miocene.

70

TO

Sf

IB

18

10

ISO

ISO

sa

7a

as

100

Green Cove Springs and Melrose.

Green Cove Spgs.|19 b. Miocene. (?)

Sharon. "

Jacksonville, St. Aug^ustlne and Halifax B,

3

16

19

28

_87

46

48

Jacksonville.

Phillips.

Bayard.
Clarkville.

Sampson.
St. Augustine.

Tocoi.

Smith's.

Middleton.

19 0. Pliocene.
II

19 b. Miocene. (?)

19 0. Pliocene.

64
66
69
69
81

89
97
120
123

126

Olds.

Merrifield,

Pattersonville.

Palatka.

Velvington.
Dinner Isle.

Windemere.
Ormond.
Holly Hill.

Daytona.

(?)

19 b. Miocene. (?)
ii

II

II

19c Pliocene.
<i

M
U
II

Florida Southern Railway.

18
40

Palatka.

Interlaken.

Rochelle.

50 Gainsville.

_49

49
67

72
88

96
106

186
146

106
120
122

126
129

120
124

127

129
146

Micanopy.

Boardman.
Reddick.
Ocala.

Ocklawaha.
East Lake.
Conant.
Leesburg.
Dragen Juno.
Pemberton Fe'ry.

Brookaville.

Leesburg.
Ft. Mason.
Eustis.

Tavares.
Lane Park.

Ft. Mason.
Umatilla.

Altoona.

Pittman.
Astor.

136
179
192
204
241

261
261

268

Pemberton Fe'ry

Lakeland.
Bartow.
Ft. Meade.
Arcadia.
Ft. Ogden.
Cleveland.

Punta Gorda.

119 b. Miocene. (?)
<t

19 b. Miocene.
11 !••

19 a. Eocene.

19 b. Miocene.

19 a. Eocene.
19 b. Miocene.

<i

II

II

19 a. Eocene.

19 b. Miocene.

"
!

II

M
II

It

<l

11

II

<l

19 a. Eocene.

19. b. Miocene. •••
«
II

II

<i

II

i(

Orange Belt Bailway.

16
18
26
81

61

64
71

78
76
86

St. Petersburg.

Armour.
Clearwater.

Yellow Bluflf.

Tarpon Springs.

Drezol,

San Antonio.

Blanton.

Lenard.
Macon.
Tarrytown.

19 b. Miocene.

(I

II

«

II

II

11

II

II
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Ms.
Orange B«lt Ballwaj.—CbnMnutd.

Alt.

91
101
106
108
115
117
128
188
188
144
146
118

Cedar Hammock.
Sheridan.
Clermont.
Minneola.
Killarney.

Oakland.
Lakeville.

Forest City.

Groveland.
Pad A.

Sylvan Lake.
Monroe.

19 b. Miocene. (?)

«
u
K
«
<(

II

«
«
«
«

JaokaonvlUe, Tamps and Key West.

4
10

Jacksonville.

Edgewood.
Black Point.

14!0range Park.

20; Black Creek.

28: Magnolia.
29 Green Cove Sp's.

a4WalIcill.

41jW. Tocoi.

46 Bostwick.
.56|Palatka,
•63 Buffalo BlufF.

•64 Satsuma.
07 Sisco.

72 Como.
78 Denver.
Si Seville.

92£Idridge.
94 Barbersville.

lOSDeland Jc.

llSJOrange City Jc.

11 9,Enterprise Jc.

125 Sanford.

4
11

' Enterprise Jc.

Enterprise.

Osteon.
'24

1 Maytown.
40Titusville.

OiSanford.

6|Paola.

18|Sorrento.

29|Tavares.

19 b.

(?)

(?)

(?)

19 0. Pliocene.
i<

«
«

Miocene,
(f

«
«
u
<l

19 0. Pliocene.

«

19 b. Miocene. (?)
«

19 c. Pliocene. (?)

19 b. Miocene.
<i

«
<i

South Florida Railroad.

O.Sanford.

10
22
^4
40
C7
€8
72
8S

115
124

m

Longwood.
Orlando.
McKinnow.
Kissinimee.

Davenport.
Bartow Jc.

Auburn Dale.

Lakeland.
Tampa.
Port Tampa.

19 b.

19 c

19 b.

Miocene.
«

Pliocene.

Miocene.
n

«

«

(?)

(?)

SaTannah, Florida A Western Railway.
Ms. OalnesviUe Line. Alt.

130
163
171

179
190
208
216
249

Dupont, Ga.
Jasper.

Suwannee.
Live Oak.
McAlpin.
New Branford.

Ft. White.
Gainesville.

19 b. Miocene.
<<

19 a. Eocene.
* II

M
M

19 b. Miocene.

PembertOD Ferry Branch.

OiPemberton F'y.

23|Richland.
48|Lakeland.
661 Bartow.

19 a. Eocene. (?)

19 b. Miocene.
II

Sanford and Indian River Railroad.

18

19
22

Sanford.

Lake Charm.

Lake City.

Lake City Jc.

Ft. White.

19 b. Miocene,
ti

«
II

It

Jacksonville Division.

211|Waycros8, Ga.
246|Folk8ton, Ga.
261 Borlogne.

267Hilliard.
267 Callahan.
280;Jacksonville.

19 b. Miocene.
19 0. Pliocene.

ii

<i

(I

(?)

(?)

JaokaonTlUe and Atlantic.

OlJacksonville.

17 Pablo Beach.

19 c. Pliocene.

20. Quaternary.

Atlantic and Western.

1

3

25
28

Blue Spring.

Orange City Jc.

Orange City.

Glencoe.

New Smyrna.

19 b. Miocene. (?)
«

19. c. Pliocene (?)
11

19 c Plio. or 20. Quai

Western Railway of Florida.

10
16

Green Cove Sps.

Sharon.

Belmore City.

19 c. Pliocene. (?)
<i

19 b. Miocene.

25
48

Silver Springs, Ocala and Gulf.

Ocala.

Dumeelton.
Ilomosassa.

19 b. Miocene.
II

«
(?)

Tavares; Apopka and Oulf.

OITavares.
23I Waits Jc.

29,Clermont.

19 b. Miocene.
II

Jacksonville, Mayport and Pablo.

OlJacksonville.

SCohasseLt.
16|Burn8ide Beach
20! Mayport.

19 c. Pliocene.
«

20. Quaternary.
11



IRIDA.)

Bstam Ballwajr.

ine. Alt.

Miocene.
<t

Eocene.
* <i

«

Miocene.

Branch.

Eocene. (?)

Miocene.
•«

M

Iver Railroad.

Miocene.
it

M
M
l<

rialon.

, Miocene. (?)

Pliocene. (?)
<•

M
(I

«

Atlantic.

Pliocene.

Quaternary.

esteru.

Miocene. (?)
i<

Pliocene (?)
«

Plio. or 20. Quai

f Florida.

PUoceue. (?)
ti V

Miocene.

h and Gulf.

Miocene.,
it

it
(?)

md Gulf.

Miocene.
(f

it

; and Pabl».

Pliocene.
«

uatemary.
ti

KENTUCKY.

Kentucky. 1

QEOLOQICAL FORMATIONS FOUND IN KENTUCKY.'

20 d> Alluvium.
20 c. Bluff or Loett.

20 bt Port Hudson.
^0 a. Qravel (equivater^ of Qrange Sr.nd

of Tennessee).



','

im.

'I -I

fir- 1*
,

.Hih

896



KY.)

!• lUllto«d.
") Alt

I b. Lo«it,
I 0. Corniferoui.

> a. Niagara. <<•

, Black Shale.

0. Corniferoui.* *i

0. Niagara,
Niagara. «i>

. Black Shale. *n
, L. Sub-Carb. «»
. Up. Sub-Car.* •>

II

II

M
M
M
II

II

41

M
II

M
II

«

«»T

S«t

(01

an
«ai

Bti

I0»

4l<

SSI

«0I

(i»

741

771

Hudson River.*»
<i lit

'ren.,20b.LoeB8*»»

ision.)

,Up.Sub-Carb.»'i
561<l

II

<l

l<

<0»

S91

511

Hi
Hi

B Division.)

Up. Sub-Carbon.
II 5 2}

II

l<

u 950

. Coal Meas. *i<>

II 370

<i IJ5

<l

b. Loess. *«*

0. Coal Measure,

It here. Coal No.»

lio River; about \K
the fossils Beatriehtt

>hio Railroad, south-

Hills seen to south,

Carboniferous fossih

9ila.

KENTUCKY. 897

LoalavUl* * MmIitUI* lUllrosd—Cbn.

Ki; (Kno«ville DiTision.) AU.

80

85

46

60

57

62

67

76

86

89

96

96

104

105

115

129

136

Louisville. >

Lebanon Juno.
Boston.

New Haven.

New Hope.'^

Loretto.

St. Mary's.

Lebanon.''

Riley's."

Mitchellsburg.

Parksville."

Junction City.

Shelby City.

Stanford.

Rowland.

Crab Orchard. «»

Mt. Vernon.

Pine Hill.

(As before).

10 c. Black Shale. 4"
i< 41

1

10 e. Black Shale,

9 c. Comiferous,
6 c. Niagara. **

6 c. Niagara, *••

\ 4 0. Upper Hudson.
10 0. Black Shale.

5 c. Niagara. '"
f 9 c. Corniferou8»»*

\ 10 c. Black Shale.

(9 c. Corniferous,

10 c. Black Shale,

6 c. Niagara.
10 c. Black Shale.

(10 c. Black Shale,

9 c. Corniferous,

5 c. Niagara, lo*'

10 c. Black Shale. BO

7

r " »9 7

\ 9 c. Corniferous.

4c. Upper Hudson.'**
i<

(10
c. Black Shale,

9 c. Corniferous,

6 c. Niagara. »«»

18b.U.Sub-Carb.m»

f<«
984

Hills capped with
14 a. Millstone Grit.

Louisville * Kaahvllle lteUra»d—Cbn.
Ms. (Kaoivlllo Uivlmon.) Alt

140
162

156
157

166

174

181

18!)

201

Livinjnton.i*

EastB(Bmetadt.<7
Pittsburg."
London.
Lily.

Woodbine.
Rockhold.
Williamsburg.* »

Jellico.so

14 a. Millstone Orit**«
14 b. Low. Coal Meai.

Chesapeake A Ohio Railroad.

(Lexington DiTision.)

11

18

83
49
67
65
88
99
102

109
116

122

128
138

Lexington.

Pine Grove.

Winchester.

Hedges Station.

Mt. Sterling.'

1

Olynipia."
Farmer. »•

Morehead.
Olive Hill.'*

E. K. Junction."
Denton.
Rush.
Mean's.

Ashland."

Catlottsburg.*^

Huntington.

4 a. Trenton. •*«
<i sso

4 0.1 Lower Hudson
084
efs

• •4

751
888

711

782
818

801

847
811
844

\ River.

4 c.> Middle Hud.
4 c.» Upper Hud.
5 c. Niagara.
lOo. black Shale.

13 a. Waverly.

14 b. Coal Moas.
II

II

It

{20 b. Loess,

14 b. Coal Measure.
« 844
t< 588

output i

28.

29.

ao.

quality.

31

24. Parkville. Hills to the Nouth capped with St. Louis limestone; fine collecting ground for
Uthrostotion Canadensis. A section may be obtained in a distance of four miles on a north and south
lino from the Trenton limestone to the top of the Hub-Carboniferous. The bills hare waste of the
Carboniferous conglomerate on top.

26. Crah Orchard. Springs of same name located near here. Caudi Galli found beneath the
Corniferous near springs.

26. Livingston. Crossing of Rock Castle River. Coal mines in Lower or Sub-Conglomerate here.
Fine section of St. Louis ana Chester rocks on south side of river. Quarries of fine ouilding stone.
Hills on south capped with massive conglomerate sandstone.

27. East Bernstadt. Mines in the coal above the conglomerate, probably No. 1. The coal from
these^lnes and from Pittsburg Station, a few miles south, takes high rank in the market, and <he
output is increasing rapidly. It is known as " Laurel Coal."

Pittsburg. Several extensive coal mines here.
y/iUiamsburg. County town of Whitley County. Crossing'of Cumberland River.
Jellieo. State line. Extensive coal mines in lower measures near here. Coal of excellent
The great Pine Mountain fault can be seen a short distance southeast from this station.

Mt. Sterling. County town of Montgomery County. Junction of the Kentucky & South
Atlantic Railway. The hills seen to the east are a continuation of Muldrow's Hill. (See Note II.)

32. Olympia. Near here extensive deposit of iron ore now being mined. Ore supposed to be in
Corniferous. Clinton iron ore is also found in Bath County.

33. Farmer. Crossing of Licking River.
34. Olive Hill. Very thick deposit of superior fire clay near this station : fine clay also near

Enterprise. An excellent building stone is ootained from the Waverly sandstone along the line of
the road in Rowan County.

35. Eastern Kentucky Junction. Crossing of the Eastern Kentucky Railway. The Mt. Savage
furnace is one mile east from here, and fine veins of coals No. H and 7.

36. Ashland. Extensive iron manufactory. Junction of the Chatteroi Railway. Bottom lands
Loess (20 b.) resting on Carboniferous.

37. Cailettsburg. County town of Boyd County. Confluence of the Big Sandy RlVer with the
Ohio River.

38. West Point. Crossing of Salt River. Road ascends Muldrow's Hill (see Note 11) after cross-
ing river. Fine sections of Sub-Carboniferous rocks exposed.

89. Orayson Springs. Celebrated summer resort
; good collecting ground for Chester fossils.

iO. LiteM^d. County town of Grayson County. Sandstone seen nere; base of Chester Group;
same as massive sandstone above St. Louis limestone at Mammoth Cave and elsewhere. A mile south
of here thick deposit of marly shale, containing potash.

i

I
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Chesapeake, Ohio
Ms.

Si Southweiteim B. R.
Alt.

Louisville.^

Pleasant Ridgr

West roint.3

«

Muldraugh.
Vine Grove.
Cecelia.

Stephensbuig.
Big Clifty.

Irayson Sp'gs.

9

21

27
87
47
52
62
67
72rLitchfield.*o'

78
84
97
100
109
118
127
134
147
151

157
165
180
192
194

209

226

240
244
250
255
269
266
271

89

Milwood.
Caneyville.

Horse Branch.
Rosine.

Beaver Dam.
Rockport.*^
Central City.* 2

Greenville.**

White Plains.

Nortonville.

St. Charles.

Dawson.
Princeton.**

Eddyville.

Kuttawa.*'

Calvert City.

Paducah.**

Boaz.

Hickory.
Mayfield.

Pryor's.

Wingo.
Water Valley.

Fulton.

f20b.
Loess, *'^»

10 c. Black Shale,

9 0. Corniferons.

/ 10 c. Black Shale,

\ 13 a. L. Sub-Car.**'

/20 b. LoesH, 410

1 10 c. Black Shale.

13b.Up.Sub-Carb,'3 8

719

13 c. Chester. «««

13b.TJ;,.gub-Carb.«8 2

13 c. vy'\ester. '^-^

709

710

14b. L.Coal Meas. «»*

450

627

697

14c.U. CoalMeas.*9 2

485

587

477

492
" 509

14 b. Low. Coal Meas.
18b.Up.Sub-Carb.6 2*

(I 4<7

13 a. L. Sub-Carb. *8'?

20 c. Alluvium, *»*

13 a. Low. Sub-Carb.
f 20 c. Alluvium, bluflf,

\ gravel and loam.* * *

Cincinnati, New Orleans ft Texas Pacific
Mr. Railroad. Alt.

«

«
(I

{

It

It

" Bluff loam

Cincinnati. '

5 Kenton Heights
7 Erlanger.*'

14 Richwood.
18 Walton.
21 Bracht.

25 Crittenden.

28 Sherman.
32 Dry Ridge.

35 Williamstown.
44 Blanchct.

46 Corinth.

49 Hinton.

54 Sadieville.

60 Roger's Gap.
68 Kinkaid.
67 Georgetown.
71 Donerail.

76 Sandersville.

79 Lexington.

85 Windom.
87 Catnip Hill.

91 Nicholasville.

96 Wilmore.
100 High Bridge.* 8

106 Burgin.

107 Harrodsburg Jun
114 Danville.

118 Junction City

124 Moreland.
129McKinney.*9
136 King's Mount.* <>

139 Waynesburg.

143 Eubanks.
148 Pulaski.

161 Science Hill.

162 Norwood.
158 Somerset.

103 Cedar Grove.

4 c. Hudson River.
'• 845

" 915

«« 939

« 9J7

<l 934

« 923

'« 939

<« 961

«« 958

" 9 lis

91S

95«

872

928

877

883

897

961

975

1031

i< 990

It 960

t( 887

i« 777

« 902

C.
" "»
«« 970

lOc. Black Shale. '9?

" & 6 c. Niag.ii"!

5 c. Niagara. '"^^

/13 a. Waverly, "'»

\ 10 c. Black Shale.

13 b. St. Louis. i2">

«« 1187

« 1135

« 1130

H 1137

(t 8 82

« 8 51

• I

Ii

l<

<l

II

4 a. Trenton.
«

41. Hockport. CrossiiiK of Green River. Coal mined here, and at McHenry Station (Coal No. '.)).

42. Ventral City. Extensive coal mines. Coals 11 and 12 near level of railway.
43. OreenviUe. County town of Muhlenburg County. Deposits of limonite iron ore in county,

in Lower Coal Measures.
44. Princeton. County town of Caldwell County. Fine"quarriea in the oolite bed of St. Louis

limestone near here.
45. Kuttawa. Near the base of St. Louis Group. Road crosses Cumberland river west of this

station. Large deposits of limonite ore near here.
46. Padueah. County town of McCracken County. At this point extensive deposit known sa

ibe Padueah Gravel Beds, affording one of the best and cheapest road materials to be found in this

country. This g.avei (20 a.) is compo.sed of waste from the degraded beds to the eastward, and is

principally quartz pebbles from the Corniferous conglomerate, and angular fragments of chert from
the Lower 8ul>CarDoniferou8 rocks, with coarse, angular sand all quite ferruginous. When properly

put on streets or roads it soon cements, needs little after re|/airs, aflfordiug a smooth, hard road.

It also afford.i a superior material for concrete.
47. Erianger. Glacial deposits are found on the highlands, 650 feet above the river, both south

and west of Greenwood (Erianger). A noteworthy collection of .Jasper conglomerate boulders from
Lake .'Superior occurs on the road to Burlington, tnree miles west of Florence. G. F. W.

48. High Bridge. Crossing of Kentucky River. Bridge, 275 feet above water. Clilfa composed
of Birdseye and Chany limestones.

49. McKinnex/. The Upper Hudson is crossed between Moreland and McKinney's Station.

60. King's Mountain. Tne tunnel south of King's Mountain 4,000 feet long, is in the Waverly
hales. King's Mountain is a continuation of Muldrow's Hill. (See Note No. 11.) The hills here are

capped with the St. Louis limestone.
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I ft Tezat Paciflo
Mt.
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1<
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<l
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«

845

915
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927
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9^H
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92«

877

883
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«« 915
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LIST OF QEOLOCICAL FORMATIONS FOUND IN TENNESSEE:
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I'» ' J

mm

Ma
Moblln ft Ohio Ballrosd.

Alt.

7

13
16
20
26
81
46

43

48
62
69
"0

79
87
89

103
114
120
132
143

Columbus, Ky.

Clinton.

Moscow.
Cayce'3.

Jordan, Ky.
Union City, Tenn,

Troy.

Crockett.

Kenton.

Rutherford.

Dyer
Trenton.

Humboldt.
Carroll.

Jackson.
Pinson.

Hendsrson.
McNairy.
Bethel.

Ramer, Tenn.
Corinth, Miss.

{

20. Quat., 20 b. BluflF

1

loam 10 miles.
«

«

«

«

i<

41

809

S21

3tS

400

404

S46

296

2 a.' Orange sand,

resting on La
Grange sand.'**'

«

«

«

19 a. Flatwoods.
«

18 c. Ripley.

18 b. Rotten 1. s.

«

321

885

321

329

875

4:.^

884

427

454

483

416

484

Tlllnoli Central Railroad.

(N. O., Louisville & Chicago Division.)

882

394

413
441
465
464
475
481
487
495
660
606

New Orleans.

Lamar, Tenn.

Grand Junction.

Bolivar.

Jackson.
Medina.
Milan.
Bradford.
Greenfield.

Sharon.
Frost.

McConnellyille.

Fulton, Ky.

I

20 a. Orange sand,

resting on La
Grange sand

«

«
«

«

575

430

425

408

20 b. Bluff loam.

Irf>altTlll« ft NaahTlUe Ballro id.

(Memphis Division.)

164

168
171
177

LouisTille, Ky.

Guthrie.

Hampton's, Tenn.

Dudley's,

ClarksTille,

{

438

13 b. Sub-Carbon.,
St. Louis 1. 8. »"

« 513

« 494
<< 89 2

liOulsTlUe ft NashTllle Railroad.—
Ms. Continued. Alt.

184

189
190
198
205
210
214
220
230

236

241

246

266
264
274
284
296
301
308
312
821

329
333
341
349
352
358
366
377

Steele's.

Palmyra.
Carbondale.

Cumberland.*
Erin.

Tenn. Ridge.
Stewart's.

Tenn. River.

Big Sandy.

Springville.

Peeler's.

Paris.*

Henry.
McKenzie.
Trezevant.

Milan.

Humboldt.
Gadsden.
Bell's.

Jones's.

Brownsville.

Shephard.
Stanton.

Mason.
Galloway.
Withe.

Shelby.

Bartlett.

Memphis.'

fl8 b. Sub.-Carbon.,

\ St. Louis I. s. 36>
" 867
<< 36]

13 a. Sub.-Carbon. "0
<< 404

13 b. Sub.-Carbon. »ao

<< 464

13 a. Sub.-Carbon.
7. Helderberg. 3 45

f 20 a. Orange sand,

\ 18 0. Ripley. «*o

19 a. Flatwoods. "»

/ 20 a. Orange sand,

\19a. Flatwoods. *»
^20a. Orange 8. »!•

a
03
a
«

a
g
o

g
bO

.g

«
PS

<(

i(

((

<t

(I

II

«

<(

470

443

403

329

406

320

314

338

27»

303

296

277

20 b. BlufiF loam, ^'i

u
u
l«

249

261

227

(Division to Nashville and Montgomery.)

114
118
122
125
134

141

144
146
149
153
1.59

164
166

170

175

178

Louisville, Ky.
Bowling Green.

Memphis Junct.

Rich Pond.
Woodbum.
Franklin.
Mitchellville, Tn.

Richland.

Fountain Head.
Buck Lodge.
(Tunnel.)'

Gallatin.

Pilot Knob.
Saundersville.

Hendersonville.

Edgefield Junct.

Madison.

13 b. Sub,

431

-Carbon. »««

If

«
u
« sir

13 a. Sub.-Carbon. »*»

« 774

« 7TI

«« 7ir

10o.Bl.Sh." 5d.
4 b. Cin. or Nash. *»*

« 447

« «4t

« 446

r 4 b. Gin. or Nash.,

( and 4 a. Tren. *»
4 b. Cin. and Na8h.*««

3. Very soon after leaving Cumberland, the road traverses one end of the Wells Creek Bonn and
crosses the 10 o. Black Shale, also 7. Helderberg, 5 d. Niagara, 4 a. Lebanon, 4 b. Nashville, and 3 c. Knox
Dolomite atrata, which have been brought to the suriace by an uplift. The only exposure of Knox
Dolomite in Tennessee west of the Cumberland Mountains. In the olutf on the river just below Cum-
berland are good presentations of the 10c. Black Shale, as well as the 6 Niagara, and 7. Helderberg rocks.

4. Parts. At the Paris depot the Orange Sand Is well seen in the railroad cuts, and in the washes
about the town. In the cuts of the railroad Just eaat of the depot, and also on roads leading to the

southeast from the town, the Flatwoods clay can be observed to advantage.
(. At this Tunnel is a good section of the (10 c.) Black Shale, with the strata above and beiew.
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Ballroad.—
Alt.

b. Sub.-CarbonT,
Louis I. S. 3 6S

3ub.-Carbon. "o
" 404

3ub.-Carbon. »»o

" 464

Jub.-Carbon.

derberg. 84j

. Orange sand,

0. Ripley. a4o

'latwoods. sss

Orange sand,

Flatwood8.*47
a. Orange 8.5 J •

" 470
" 44S
" 408
" 329
" 40t
" 320
" 8U
" 338
" 279
" 303
<< 298
It 211

Bluff loam, an
« 24?
« 261
" 227

Montgomery.

)

438

!ub.-Carbon. «««

«

«' 617

lub.-Carbon. »*»

774

7T»

»ir

6d.

«
(I

(I

I. Sh. ••

a. or Nash. *'*
" 447
« S48
» 446

Cin. or Nash.,

1 a. Tren. *"
1. and Nash.***

r Creek Basin ttnil

lie, and 3 o. Knox
xposureof Knox
r just below Cum-
[elderbergrockB.
nd in the washes
la leauling to the

>Te and below.

LontavlUe A NashvlUe Rallr j»d.—
Ma. Continued. Alt.

184

185

189

197

206
216

219

223

233

243

246

251

264
266

261

266

272
273

275
278
280
286

Edgefield.

Nashville.

N. and G. June.
Brentwood.
Franklin.
Thompson's.
Ewell's.

Carter's Creek.
Columbia.
Pleasant Grove.
Campbell's.

Lynnville.

Buford's.

Reynold's.

Wales.
Pulaski.

Harwell.
Aspen Hill.

Lester's.

Prospect.

State Line.

Elkmont, Ala.

(Continued

4 b. Cin. or Nash.
<t

tt

«
M
((

U

4 a. Lebanon.

«
u
u
u
u
u
«
l<

M
U
n

4 b. Cincinnati.

13. Sub-Carbon.
in Alabama.)

414

409

698

617

477

747

CO 2

Gii

719

686

734

702

724

668

641

8ir

648
'(2 3

588

796

Bast Tennessee, Virginia & Georgia K. R.

Memphis, Tenn.*
6 Buntyn.
9 White's.

15 Germantown.
19 Bailey.

23 CoUiersville.

„, f Rossville, or

\ La Fayettte.

89 Moscow.
52 Somerville.

49 La Grange.
62 Grand June.
68 Saulsbury.
64 64 Miles Siding.

69 Middleton.

74 Pocahontas.

79 Big Hill.

84 Chewalla.

93 Corinth, Miss.

107 Burnsvllle, ''

116 luka, Ala.

124 Marguren, Ala.
127 Dickson.
129 Cherokee.

(Continued

a
03
OQ

a
2

20b. BluflFrm.2 44

378

664

379

^20 a. Orange 8.3 18

a
o
bO
a

n
41

(I

352

.SSl

575

536

19 a. Flatwoods.

18. Cretaceous. *°*
i> 194

r 20 a. Orange sand,

\ 19 a. La Grange.
18 c. Rotten 1. s. *0 9

f 20 d. Yellow loam,

\ 18 0. Rotten 1.8.4 3 4

r 20 a. Orange sand,

\18a. Eutaw. *6 3

r 20 a. Orange s., * * ^

\l3a.KeokukorSt.L.
13. Sub-Carboniferous.

<l 48 8

«

in Alabama.)

East Tennessee & Western North Carolln»
Ms. Railroad. Alt.

9

15

24
33
34

Johnson.
Elizabethtown.
Hampton.
Crab Orchard.
Cranberry.
Mine.

3 c. Knox.

1 b. Huronian.

Louisville & Naahville Railroad.
(St. Louis Division.)

St. Louis.

261
i

Trenton, Ky.
269|Guthrie.

2741 Forts, Tenn.

•280' Cedar Hill.

287 Springfield.

299

303

306

309
315
316

Baker's.

Goodlett's.

Edgefield June.

Madison.
Edgefield.

Nashville.

13. Sub-Carbon. »»»
«

u

15
a. Niagara, with

bl'k shale above. A
good section here.

4 b. Nashville,

f 4 b. Nashville and

t 4 a. Lebanon. * i

*

4 b. Nashville. •*««

409

Nashville, Chattanooga & St. Louis R. R.

13

14

22

28

49
62
64
69
82
89

96

101

109

119
126

131

136
142
150
151

Chattanooga.*

Wauhatchie.

/Etna CI. Mines.
Whitesides.

Shellmound.

Bridgeport.

Stevenson.'

Anderson.
(Tunnel.)'

Cowen.
Decherd.
TuUahoma.
Normandy.

Wartrace.

Belle Buckle.

Christiana.

Murfreesboro.

Florence.

Smyrna.
Lavergne.
Antioch.

Nash. & Dec. Jc.

Nashville,

(4
a. Lebanon, and 3

c. Knox dolomite or

Quebec. *
' *

4 b. Nashville. ^^°

fl3 c. Upper Sub-
i Carb., 14. CI. Meas-
( ures near by.

/ Alluvium (Tenn.

\ river bottom.)

r 3 c. Knox dolomite

\ or Quebec.
3 b. Knox shale. »«•

13. Sub-Carboniferou8,
13 c. Mountain 1. s.

13 b. Sub-Carbon.
«

13 a. Sub-Carbon.
4 b. Nash, or Cin.

4 b. Nashville and
4 a. Lebanon.

4 a. Lebanon.
«

14

M
U
u
u

4 b. Nashville.

6. Upper Silurian beds, the Black Shale and the lowest carboniferoas strata, may iJso be seen in
the high hill on the west side of the city.

7. Stevenson. A fault here bringing Knox Shale and Sub-Carboniferous together.
8. TStnn^. Coal measures on the tops of the mountains each aide of the tunnel.
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H'-r.-r !

'•)

wi

Mi
Hi.

t;'.

NMhTille, Chattanooga ft St. I<oiila B. R.—
Mt*. Continued. Alt.

1&8

164
168
176
189
198
208
218

229

238
258
270
278
286
803
807
814

321

833
499

r Bellemeade, or

\ Harding's.

Bellevue.

Newsom's.'
Kingston Spring.
Bums.
Dickson.
MoEwen.
Wayerly.

JohnsonTille.

Camden.'
Huntingdon.
MoKenzie. *'•

Gleason.

Dresden.

Paducah June.
Union City. »*•

State Line, Tenn.
(Gontinu'dinKy)
Hickman, Ky.
Columbus, "

St. Louis, Mo.

4 b. Nashville.

r^ a. Niagara.

13. Sub-Carboniferous.
<<

4<

II

tl

/ 10 0. Bl'k shale, and

\ 18. L. Sub-Carbon.
13. Helderberg.
19 a. Flatwoods Terti.

^ 20 a. Orange s
II

II

II

"^ "20b.BluflFloam

.so
-S II 309
00

II 301

(Lebanon Branch.)

2
8

12
18
24
26
81

Nashville.

Mt. Olivet.

Donelson.
Hermitage.
Mt. Juliet

Leeville.

Tucker's Gap.
Lebanon.

4 b. Nashville. *3o

4 b. Nash., 4 a. Tren.
II

14

l<

4 b. Nashville.

4 a. Lebanon.

( Shelbyville Branch.)

96
104

Chattanooga.
Wartrace.
Shelbyville.

68^

4 b. Nash., 4 a. Leban.
4 a. Lebanon.

( Fayetteville Branch.)

3

10
16
26
28
32
37

Decherd.

Winchester.
Belvidere.

Hunt's.

Cunningham.
Brighton.

Kelso.

Fayetteville.

{

18 b. Sub-Carbon.,

St. Louis 1. 8.
<i

18 a. Sub-Carbon.
(I

4 b. Cin. or Nashville.
«
It

II

Nash., Chattanooga & St. Louis R. R.—Con.
Ma. ( McMinnvlUe and Sparta Branch.) Alt,

12

85

46
61

Tallahoma.
Manchester.

McMinnville.

Rock Island.

Sparta.

18 a. Sub-Carbon.,
barren ground.
18 b. Sub-Carbon.
St. Louis 1. s.

<i

(Jasper Branch.)

6
12

i9

24
25

Bridgeport.

S. Pittsburgh.

Jasper.

Victoria.

Sequatchee.
Inman.

8 c. Knox dolomite.
II

13 b. Sul.-Carbon.

Silurian.

Iron ore mines.

(Centerville Branch.)

11

17

24
34

Dickson.

Bon Aqua.
Warner.
Graham.
Centerville.

13 b. Sub-Carb.
II

II

II

6 d. Niagara.

Tennessee Coal and Iron Co.'s R. R.

0,Cowan.

9
16

21

Sewanee.
Monteagle.
Tracy City."

18 b. Sub-Carbon.,
St. Louis 1. s.

14. Coal Measures.
II

{

East Tennessee, Tlrslnla ft Oeorda
Railroad.

11

20
25
32
43
47
66
65
74

82

88
97
101

105

/ Bristol, at Va.

\ Line.

Union. 1 a

Carter's. 12

Johnson's.'

2

Jonesboro.

Limestone.
Fuller's.

Greeneville. »*

Midway.
Rogersville Jo.

Russellville.

Morristown.
Talbot's.

Mossy Creek.'*
Newmarket.

114, Strawberry Pis.

3 c. Knox dolomite,

or Quebec.

II

II

1457

1841

1784

1511

4 b. Nashville.

8 c. Knox dolomite,

or Quebec.
(I 1259

41

II

II

1057

9. At Newsom's a section may be conveniently seen extending from the upper part of the 4 b.

Nashville to the 13. sub-carboniferous.
10. Camden. Half a mile w"3t of Camden depot the railroad crosses "the old shore line " and

passes flrom the ancient Paleozoic strata on to the Tertiary and J)uat«rnary ones, the limestones,
cherts, etc., disappearing, and the softer sands and clays takng their place.

11. At Tracy City is a good bed of coal, extensively mined. In this vicinity a good section of

the coal measures of this part of Tennessee can be obtained. (See " The Coal Regions of America,"
pages 3S1 to 373.

12. Within a few miles of these Stations are ridges and knobs made up of dark shales of Cincin.
nati or Nashville age. At Johnson's a point of one of these ridges is very near the Station.

13. The high mountains so conspicuous i^om the depot at Oreeneville are made up of 2 b. Chil-

howee (Potsdam) sandstone, and of a 2 a. Ocoee slates and conglomerates.
14. Veins of lino ore are found at this point in the 8 c. Knox dolomite.
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b. Louis B. B,—Con
)arta Branch.) Alt.

8 a. Sub-Carbon.,
barren ground.
3 b. Sui>Carbon.
t. Louis 1. 8.

«

ich.)

Knox dolomite.

40S

Suh-Carbon.
«

rian.

ore mines.

•anch.)

Sub-Carb.
«

Niagara.

on Co.'B B. B.

b. Sub-Carbon.,
. Louis 1. s.

7oal Measures.

Bla Sc Oeorgi»

3. Knox dolomite,
r Quebeo.

" 1457
II

«
II

«

«

1«4I

17>i

1S81

fashville.

. Knox dolomite,

Quebec.
12»3

lotr

per part of the 4 b.

d shore line " and
'S, the limestones,

a good section of
Sions of America,"

I shales of Cinoin-
Station.
de up of 2 b. Chil-

East TeuneBMee, Vlrgliiia & Georgia
Hit. Kallroad.—Con. Alt.

120

180

McMillan's.

Knoxville.i*

186 Erin.

145 Concord.

164 Lenoirs. '

'

169 Loudon.
166 Philadelphia.

176 Sweetwater.
180 Reagan's.

186 1 Athens.
193 Rioeville.

201 Charleston.

213

240

218
227
232

242

Cleveland.

State Line.

(Continued

Dalton.

Cleveland.
Ooltawah.i''

Tyner's.

Chattanooga.

3 c. Knox dolomite,

or Quebec.
3 0. Knox dolomite

and Trenton. »oo

4 a. Tren. ^Nash.^o^
3 c. Knox dolomite.

<l Rl«

3 b. Knox shale.

3 c. Knox dolomite"*
3 b. Knox shale.

3 c. Knox dolomite.

8 c. Knox dolomite
and shale. " ^ ^{

in Georgia.)

3 c. Knox dolomite.

<> 8 78

4 a. Trenton.

3 b. Knox shale.

/See N. C. & S., and
\ S. R. R. 684

Blast Tennessee, Tlrelnla ft Georgia B. B.
(North Carolina Division.)

4

6

19

12

16

26

88

89

Morristown.

Sulphur Springs.

Witt's Foundry.
Dandridge Road.

Leadville.

Rankin's.

Newport.
Bridgeport.

Big Creek.

Wolf Creek.

f 3 c. Knox dolomite*

\ or Quebec. i""
r 3 b. Knox shale and

\ dolomite.
«

r 4 b. Shales of Cin

\ or Nashville age.

r 3 c. Knox dolomite,

\ Nashville shales.
«

3 c. Knox dolomite.

(3
c. Knox dolomite,

and 2 a. Ocoee Con-
glomerate & shales.

(2 a. Ocoee Conglom-

\ erate and shales.

(Marysvilte Branch.)

Knoxville.

Bruoe's.

r 3 c. Knox dolomite,

tand4a.Trenton.9oo
Unknown.

Uast Tennettsoe, Vlrglnta ft Georgto B. B.
M.S; ( Mary.Mvllle Branch.)— Cow. Alt

16

Little River.

Marysville.
Unknown.
8 0. Knox dolomite.

(Ohio Dtviglon.)

9

14

21

27
31

38
47
55
62
66

Knoxville.'*

Powell's.

lleiskell's.

Clinton.

Cane Creek.**
OflFutt's.

Careyville.

Buckeye.
ElkValley.»9
Newcomb.
Jellico.

i2-4. Lower Silurian.

f 4 a. Trenton and
t 3 c. Upper Knox.
'i-4. L. Silurian.

" (?)

14. Coal Measures.

(fault.)

Cincinnati. N. O. ft Texas Pacific B. B.
( Late Cincinnati Southern Railroad.)

Cincinnati.

198 State Line of Tn.
201 Winfield.

206 Oneida.
211 Helenwood.
216 New River.
219 Robbins.
221 Rugby Road.
223 Glen Mary.
229 Sunbright.

234 Annadel.
288 Lancing.
243 Nemo.
251 Oakdale June.
257 Elmore Gap.
265 Rockwood.2o
270 Glen Alice.

273 Roddy.
277 Lorraine.

280 Spring City.

285 Sheffield.

291 Darwin.
297 Dayton.
304 Coulterville.

307 Rock Creek.
309 Retro.

314 Rathbun.
318 Melville.

326 Hixon's.

331 Boyce.
335 Chattanooga. »»

(See Ohio.)

11 b. L. CI. Measures.

«

«

i<

" (?)

L. Silurian Knox

(«

<(

i<

i<

II

<t

(I

II

1454
1400

121S

1381

1289

1359

1249

1197

917

812

840

885

826

784

818

781

767

71S

711

751

747

781

711

694

• 84

16. The high portion of 4he city on the former, the depot on the latter. Shales of Nai^hvillejuat
west of depot On the side of the Holston River opposite Knoxville high knobs covered with dfeep
red soli are conspicuous, which are made up in good part of a dark ferruginous limestone, called Iron
Limestone, and which belong* to the 4 b. Nashville (Cincinnati) group.

16. Lenoir*. Depot on Junction of the Lenoir or Chazy limestone and the Knox dolomite. The
former lies to the southeast and the latter to the northwest

17. About one mile east of Ooltawah the railroad passes through a gap of the White Oak Monn«
tatns, in which is an interesting section embracing 4 b. Nashville, 5 d. Magara, Devonian (10 o. Black
Shale) and 13 Sub^arboniferous rocks.

18. From Knoxville to Cane Creek the stations are either on the Knox divisions or the Trenton.
19. lUk Valley la on a fault, and in the upper part of the narrow ralley the Trenton, the red

Clinton ore, the 8ub>Carboniferou8 limestone, and the Coal Measures may be seen and studied.
20. Although Professor Safford knows the geology of the country passed over, he has not traveled

on this railroad, and therefore the sub-divisions of the Lower Silurian are not given. From Rookwood
to Chattanooga the stations are mostly on hia Knox divisions, but in a few cases on Trenton.
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Arkansas.

Genkbal Gioloot or tri State.—Dividing the State diagonally from northeast to southwest,
beginning near the easterly boundary of Handolp)i county and running thence past Grand Olaise and
Little Rock, through to Fulton in Hempstead county on Red River, (consequently nearly in the line

of the St. Louis, Iron Mountain Sc Southern Railroad), almost all the State, east of said line, will he
.bund of the 10. Tertiary formation, except along the river bottoms, where it is 20. Quaternary. The
northern portion, west of said line, is mostly 2-8. Silurian, with some 9-12. Devonian and 14. Carbon-
iferous further south; the middle western part of the State being 14. Carboniferous, while the south'
west part (namely, from Arkndelphia and Murfreesboro south and west) will be found 18. Cretaceous.

In consequence of the above general arrangement of the geological formations in the State, it

will be readily perceived that the St. Louis, Iron Mountain Sc Southern Railroad runs mainly near
the Junction between the Silurian, Carboniferous and Cretaceous of the west side, and the 10. Ter-
tiary, with some 30. Quaternary, of the east side. Further, that the Arkansas Midland is chiefly in the
10. Tertiary and 20. Quaternary, while the Little Rock & Fort Smith Railroad passes through the 14.

Carboniferous formation; also, that the Memphis <Sc Little Rock Railroad runs through 19. Tertiary
and 20. Quaternary.

The State affords abundance of manganese, zinc and kaolin.
The expression, " Quaternary over Silurian," is intended to indicate that the superficial deposits

of the locality, opposite which the remark is placed, are Quaternary; but that when lower formations
are exposed by denudation, i&c^ they would be found Silurian. A similar interpretation is designed
to be given to " Tertiary over Cfretaceous," and the like expressions. R. O.

MsJ

hi!;

iii^

11 'ii!-

ti-f

Ms.
Arkanaa* Midland Railroad.

Alt.
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r
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"
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" 253
" 232
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" 246

222

211

290
" 258
" 28 7

boniferous. '^^
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" 281
" 277

ofl4.Carb.,18.

.&19.Ter. i»i

over 18. Creta.
«

" 357
" 273
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3
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Mwer Coal
~
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«

«

718

t of the roads
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f roek crystal,

B.(5.

Missouri Faolflo Railroad.
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Indian Territory.

Th« lUt of Formationt u at the head of the Texas Chapter.

0«oloKy of ladton Terrltorj.—The eutern part of the^Indian Territory la mwl* np almoit
entirely of the representative sand'ttoneH, limestones, etc., of the Coal Measures, the former rook
oapping !the mountains of the east, and becoming the prevailing feature in the lower hills and country
westward, while th^ limestone which appears prominently in the mountain sides and valleys of the
east, disappears almost entirely in the west, or is exposed only In the beds of the largest streams.
Carboniferous coal mines are extensively worked on the ::outh of the Canadian river, by companies
who have leased them from the Nation. The Permian Is said to cover an area south of the Wichita
Mountains on the southwest, while the remainder of the western part of the Territory Is thought to
belong to the Triassic and Jurassic, except the regions of the mountains which are of granitic struct-
are, their granites flesh colored, and aHsociated with greenstone, quartz, porphyry, etc.—i>r. R. H.
Loughridgee Cotton Report, Census of 1880.

Ms.
Mlitourl, Kansas ft Texas R. B.

855
879
888
410
419
449
470
479
491
606
625
636
644

Vinita.

Pryor Greek.

Chouteau.
Gibson.
Muskogee.
Eufaula.
Reams.
McAllister
Savanna.
Limestone Gap.
Atoka.

Caney.
Caddo.^

14 b. Coal Meas.

18. Cretaceous.

Alt.

698

624

S3S

S99

817

609

684

849

5S8

810

705

BUssonrl, Kansas A Texai B. B.-
Ms. Continued. Alt.

566{Durant.

568| Colbert.

576|Denison, Texas.

18. Cretaceous.
• 88

rit

Atlantic A Faolflo Ballroad.

337
342
348
353
358
364

Shawnee.
Prairie City.

Oseuma.
Afton.

Albia.

Vinita.

14 b. Coal Measures.

«

«••

1. The white " Rotten limestone," with an abundance of fossils, is the prevailing rock In this

black prairie region, extending southward into Texas, and westward to within a few miles of Tisho-
mingo, Chioasaw Nation. B< H. L.

lil
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R.R.-.

loeous.

LIST OF QEOLOQICAL FORMATIONS FOUND IN TEXAS AND INDIAN

TERRITORY.

Iroad.

1 Measures.

«

((

if

S^rook in this
iiiles of Tisho.

B. H. L.

20. Quaternary.
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Texas * Paolflo Railroad.
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This blank space is intended for additional geological notes in pencil by the traveler.
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GENERAL NOTE ON THE CEOLOGY OF MEXICO.

As lone ago aa 1830, William Maclure, the father of American geology, visited Mezioo otA re-
ported in the American Journal of Science, that "the regular order of original stratification was so
much deranged throughout that country b^ the intimate and freauent alternations of ; olcanio rocks,
as to have subverted the original order of nature, and to have changed the class everv mile. This
leaves the geologist in doubt concerning the sub-strata, and would reduce most of his investigations
to hypothetical results." In the previous year, probably the same observer reported in the same
journal : " Lava, volcanic tufa, tracnyte, clay-slate and a little granite, with porphyry, are predominant
rocks in Mexico. Volcanic tufa, trachyte and lavaform about ninety-nine hundredths of the coufatry.
It affords an extensive field of volcanic rocks, none of which appear to be recent, nor is there any
volcano in activity," His travels may have only extended from Vera Cruz to the city of Mexico.

Not being able to procure a detailed report or the geology along the lines of the several Mexican
railroads, such general information is here given as to some localities as could be collected from the
reports of travelers, and in attempting this, some valuable and unexpected contributions have been
received from some of the Pennsylvania geologists, rendering important aid in an almost hopeless
task. The reader is also referred to the notes on Texas as to the formations found along the United
States and Mexican boundary, which, together with what is given in the chapters on New Mexico and
California, will throw some light on the great table-land of Mexico, now traversed by the Mexican
Central and other railroads. Also, see the Qeneral Note on the Geology of the Far West.

In Mexico the altitudes are an interestingstudy. At the United Stiates and Mexican boundary the
lowest depression of the great table-land occurs, but even that is nearly 4,000 feet above the sea. North
of this it ascends again even In the valley to 7,000 feet, and near the 49th parallel it is again depressed.
South of the boundary line the plateau rises rapidly to the table-land of Mexico, where the
mountains assume a loftier and more rugged and diversified appearance than on the Texas side. In
the more northern portions of Mexico the deposits in the valleys seem to be Tertiary, and farther
south they are probably the same, and from the prevalence of volcanio deposits portions of them
may be metamorphosed. We have no reports of the Cretaceous. The mountains show surprising
developments of Carboniferous limestone, and of Huronian and Laurentian formations. Probably
they are an extension or repetition of the granitic, porphyritic, basaltic and other eruptive rocks, and
of the Carboniferous limestone of our far western States and Territories, and the latter of very great
thickness. Any differences which Mexico may discover, will probably be such as the more recent
and more extensive volcanio action, and an enlargement of some of the formations would produce.
There is aboundless field for geologists in Mexico, the country is being made accessible by railroads,
and there is a charm abeut the unknown which imparts an interest to that which, when known, may
perhaps be neither interesting nor very Important. At present there is surprisingly little generally
known about the geology of Mexico, and this chapter is a first attempt in that direction. It is given
as founded on imperfect observations. J. M.

The Great flfountela TAble-I<and of Mexico.—There is scarcely a point on the globe, says
Humboldt, where the mountains exhibit so extraordinary a formation and magnitude as in Mexico.
Switzerland is considered a very elevated country, but this opinion is merely founded on the aspect
of a great number of summits perpetually covered with snow, and disposed in chains parallel to the
great central chain. The summits of the Alps rise to 12,600 and 15,500 feet, while the neighboring
plains are not more than 1,300 to 2,000 feet in height. The chain of mountains which forms the vast
plain of Mexico is the same with that which, under the name of the Andes, runs through all South
America ; but the construction of this chain varies to the north and south of the equfSor. In the
Southern Hemisphere the Cordillera is everywhere torn and interrupted by crevices like open fur-
ff^v ^ or transverse valleys. The elevated plains of Quito are not to be compared in extent with those
c t i'dexioo. In Peru the most elevated summits constitute the narrow crest of the Andes ; but, in
ii'-K\ rr. w shown by the railroad altitudes, even the lowest valleys are from 4,000 to 6,000 feet high,
<'•': ; -K. general altitude of the whole country, except a narrow border on the Atlantic and Pacino
c<\ .

'. is .000 to 8,000 feet, and upon this are disposed the high volcanic peaks, less colossal, it is true,
thui) tl' Andes, but still 16,000 to 17,000 feet, and, taken together, there is no such mountain on
the g: ; », taking into view its extension northward into the United States. Peru and New Grenada
contain deep transverse valleys, but in Mexico carriages (or in our day railroad cars) roll on from
Mexico to Santa Fe, a distance of 1,600 miles, at altitudes of from 4,000 to 8,000 feet. On the whole
road there are few diflSculties for art to surmount, so little is the table-land of Mexico interrupted by
valleys.

The Vokanie Mountains. In the part of the great plain of Mexico between the capital and Vera
Cruz, a group of mountains appears wnich rivals the most elevated summits of the new continent. It
is enough to name four of these colossi : Popocatepetl, or Smoke Mountain, 17,716 feet; IztaccihuatI,
or White Woman, 16,700 feet; Citlaltepetl, or Orizaba, the Star Mountain, 17,371 feet, and Nauhcam-
patepetl, or Perote, the Square Mountain, l.%414 feet high, and so called from the form of a small^
porpnyritio rook at the summit. Besides the four volcanic mountains mentioned* there are the
Navaao de Toluca, the Volcan de Colima, and a modem one, the new Volcan de Jorullo. As a general
statement we may say that the general level of the whole country being some 7,000 feet above the
sea, these volcanio cones situated upon it rise 8,(X)0 to 10,000 feet higher.

The few observations that have been made by geologists are not sufHcient to found an opinion apon
as to the formations composing the core or main body of this vast mountain chain, or wnether It Is

uniform throughout. Carboniferous limestone forms the visible portion at many places, and is no
doubt an important element in its structure. There are other mountains of basalt or trap ; others
•re Laurentian and Huronian, and at Mexico and southward are the chains of remarkable extinct
TOlouioes. J. M.
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Ysac-tepetl, or White Woman, commonly called the Sierra Nevada, presents a serrated ridge covered
with perpetual snow, and resting on a broad platform, which very gradually descends into dark forests.
It has three summits; the northern, the highest, is 15,662 feet. While this mountain is lower than
Popocatepetl, it is much more massive, its base bemg twice as long. From the west its long, icy crest
appears, strikingly like a woman in her last repose, m a white shroud, lying on her back upon a steep-
sided platform. The other, Popocatepetl, or Smoke Mountain, lies south of the former, and therefore
at a greater distance from the railroad. It appears as a perfect cone, slightly truncated, or rataer
with a cup-shaped summit. This concavity is the line of the crater hero visible lengthwise, this
part of the wall having fallen in, in the year 1664, whereas from Puebia it disappears, the top of the
mountain rising above it to a sharp point. The height of Popocatepetl is 17,682 feet, being 314 feet
higher than Orizaba. It thus appears to be the highest point of Mexico and of North America. The
crater of Popocatepetl is a valufible mine of native sulphur. Its vast cup has a diameter of half an
English mile, with such precipitous sides that it is considered impossible to descend into it, unless
by means of a rope and crane.

The skeleton or frame of the mountain is formed of dark porphyritic and basaltic rocks, while
its ribs and protuberances are covered over and smoothed down by an enormous deposit of volcanic
BQoriGB, to which is due the regular form of the peak. The rock of the other mountain is more com-
rtact. lighter colored, sometimes reddish, seldom amygdaloid, or spongy and very uniform. The
imits of vegetation reach to about one-half the height of the mountain, a vast forest of pines of
various species. Above this for two or three thousand feet the slopes are composed of dark gray or
dirty red volcanic sand, with few crags and rocks protruding. Above this begins the ever-varying
snow line, above which eternal snows cover the final slopes of the volcano, wherever they are not too
Btuep to permit its lodging. Geologists state that Popocatepetl has had no eruption or emission of
lava for centuries, but earthquake shocks occur every year in its \ icinity, and the neighboring
inhabitants are occasionally startled by dull sounds, like a plaintive moaii 'Utered by a sleeping giant.
History records the emission of smoke at various times. It is a teo'inus, but not in the least degree
dangerous, Journey to ascend it and stand on the brink of the crater, a yawning caldron in which the
smoke ofthe three solfataras may be seen often mingled with the w^ i. ling cloudsof a regular snow fall.

The two summits of Popocatepetl and Ystac-cihuatl are c ^nnected by an apparently eroded
ridge, which presents itself like a deep gap, notwithstanding its mean altitude of 10,000 feet, so that
they shoot up in bold relief like perfectly isolated masses. Their bases are hid by lower mountains
running northward, and the railroad rounds the outer spur of these ranges in order to descend into
the valley of Mexico from the northeast. We, therefore, see the volcanoes in the course of six hours,
in going from Vera Cruz to Mexico, successively from the east, northeast, north, and finally upon
reaching the city of Mexico from the northwest. It was while Cort^z and his Spaniards were yet in
the higher timbered regions of Popocatepetl, they enjoyed that first glorious view of the valley and
the lakes which Prescott has so graphically described. A. V. B.

11. Mexico. Few countries inspire so varied an interest as the valley of Mexico. It is the site
of an ancient civilization of American people, and recollections the most affecting are associated with
the city of Mexico and more ancient monuments, such as the Pyramids of Teotchuacan, dedicated
to the sun and moon. Those who have (ttudied the history of the conquest, delight to trace the
military positions of Cort^z and of the Tlascaltee army. The naturalist contemplates with interest
the immense elevation of the Mexican table-land, and the extraordinary form or a chain of porphy-
ritic and basaltic mountains which surround the valley like a circular wall. He perceives that the
whole valley is at the bottom of a dried up lake. The basins of fresh and salt water which fill the
centre of the plain, and the five marshes, are to the eye of the geologist the small remains of a great
mass of water which formerly covered the whole valley. Humboldt.

The valley of Mexico, however beautiful it may appear under certain aspects of light, is in fact
the remnant, not of a deep mountain-lake, but of an enormous marsh, formed by the accumulation,
without natural outlet, of the waters collected on the tops and running down the slopes of the high
ranges surrounding it. In the very centre of the Lake of Tezcoco flat barges or scows sometimes are
in winger of grounding. The descriptions furnished by eye witnesses of the conquest by Cort^z, of
the beauty and fertility of the Mexican valley, need not surprise us. The effect from a distance, on a
clear day, in the limpid and transparent sky of these altitudes, 7,349 English feet above sea-level, is

•nchanung. To the little hand of Spaniards, traveling along the lake shore by the sides of the culti-

vated patches which the Indians had grouped aroundtheir puablos, near the placid water, the first

which they had seen since leaving the coast, the sight must have been charming. And when, through
the filling up of the marsh, partn of it became transformed into sober corn fields, we need not wonder
•t the regret expressed by some respecting the change. It was the feeling which we ourselvea
•sperienee at seeing the picturesque supplanted by the useAil. A. F. B.
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17. Mapimi, lies in an eastern corner of the valley, surrounded by high mountains, in which sil-

ver mines are worked. Five miles south of it the jBoIson de Mapini begins, beyond a caflon, a very
largo open level valley, like a pouch or pocket, whence the name. A steeo high limestone mountain
on the east, and another chain to the left. W.

18. Ptronal and Cone^jos. This whole country is one large network of encasea valleys, connected
with each other by good mountain passes and detiles. Some of the mountains are compact lime-
stone. W.

19. Mendoza. From the topographical appearance of the mountains and the natural escarpments
seen all along the road for three hundred miles from above Chihuahua, to i^ithin fifty mileB of Zaca-
teaas. Dr. Chance thinks the mountain rocks to be of similar character throughout this distance to
those at Jimuico, namely, a very heavy formation of . letamorphic Upper Carboniferous limestone.

20. Chihuahua was settled m 1691, and has a beautiful site amidst a circle of mountains opening
to the south, with its churciiea and steeples, flat-roofed and commodious houses, its acqueducts and
evergreen alameda. The rouks about Chihuahua, and at a point twenty miles northward, are porphyritic
and trachytic, red, blue, white and gray. W.

The Mountains West of Chihuahua. Dr. Wislizenus was, during the Mexican war, detained six
months a prisoners at Corihuniaehi, in the Sierra Madre Mountains, about ninety miles west of Chi-
huahua. The place is 0,276 ''<)et above the sea, and the highest peak of tho chain of mountains,
directly above the place, called the Bufa, a prominent landmark, is 7,918 feet. This is in the very
heart of the Sierra Madre, and there were some renowned silver mines there, all found in the por-
phyritic rocks, the prevailing formation in this part of the country. He reports the geology of the
country as quite uniform, and although he roamed in hunting for months in that vicinity over the
Merra Madre, which occupies the whole western portion of the State of Chihuahua, the connecting
link between the Rooky Mountains of the north and the Andes of the south, ho observed no other
formations than porphyritic, except stratified limestone. These mountains contain old mines of sil-

ver, gold, lead, iron and tin, which were celebrated in their day.
21. F^eanilh. Oeneral Aspect of the Oountrf/. From a short distance south of El Paso nearly to

Zacatccas, some seven hundred miles, the plateau on which the railroad is built is (in 1885) little

iietter than a desert. The grass is generally scattered and bunched, and there is very little gratis to

be seen at all, the principal vegetation being cactus and scrubby mesquite, and there is an almost
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N. D.—Branohea, or minor roads, Tirlll generally be found under the name of the
main or controlling line. The latest nHines, owing to the oonstant cliunges, can not
always be given, but in some instances roads, given In the body of the liool^ under an
old name, will be found Indexed under the new, as well as the old. Tlio Guide is in
itselfan Index, and tills Index is only »n additional help to the traveler.

Aberdeen, Bismark and N. W., 256.

Addison and Northern Penna., 171.

Adirondack, 118.

Alabama Central, 881.

Alabama great Southern, 379.

Albert, 57.

Allegheny Valley, 168.

Annapolis and Elk Ridge, 832.

Anniston and Atlantic, 382.

Arkansas Midland, 406.

Arkansas Valley, 407.

Ashley River, 869.

Ashtabula and Pittsburgh: Pa., 169; 0.,178.

Ashuelot, 91.

Ashville and Spartansburg : N. C, 367;
8. C, 369..

Atchinson, Topeka and Sante Fe: Kan.,

286; Col., 290; N. M, 290.

Atlanta and Charlotte, 369.

Atlanta and West Point, 375.

Atlantic and North Carolina, 368.

Atlantic and Pacific : Mo., 271 ; N. M, 323

;

Ariz , 323; Indian Ter., 408.

Atlantic and Western, 894.

Atlantic, Tenn., and Ohio, 868.

Augusta and Knoxville, 369.

Baltimore and Delaware Bay, 831.

Baltimore ond Ohio: Pa., 109; 0., 178,

188, 185 ; Ind., 198 ; 111., 209 ; Del.,329

;

Md., 332; W.Va., 840; Va., 358, 363.

Baltimore and Potomac: Md., 882, Va,
359.

Bangor and Katahdin, I. W., 97.

Bangor and Piscataquia, 88.

Bangor and Portland, 171.

Bath and Hammoudsport, 128.

Barclay, 16'^.

Barnwell, 873.

Bay of Quinte, 61.

Bedford and Bloomiield, 206.

Beech Creek, Clearfield and S. W., 171.

Bellaire Zanesville and Cincinnati, 178.

Bells Gap, 172.

Bennington and Rutland, 93.

Blue Ridge, 871.

Boston and Albany: Mass., 104 ; N.Y., 134
Boston and Lowell: N. H., 89; Vt., 93;

Mass.. 101.

Boston and Maine : Can., 62; Me., 89; N.H.,

89; Vt., 93; Mass., 99,

Boston and N. Y. Air Line, 97.

Boston and Providence, 103.

Boston, Barre and Gardner, 106.

Bc3ton Revere, Beach and Lynn, 101.
Bound Brook : N. J., 144; Pa., 165.

Bradford, IJordell and Kinzua, 172.

Bradford, Eldred and Cuba, 172.

Brighthope, 359.

Brunswick and Albany, 374.

Buffalo, N. Y. and Phila., (see Western N.
y. and Pa.): N. Y., 129; Pa., 166.

Buffalo, Rochester and Pittsburgh: N. Y.,

128; Pa., 173.

Burlington and Mo. River : Kan., 284

;

Neb., 293 ; Col., 308.

Burlington and Northwestern, 245.

Burlington and Western, 245.

Burlington, Cedar Rapids and N., 248.

Cairo, Vicennea and Chicago, 213.

California Pacific, 825.

California, Pacific and Northern, 825.
California Southern, 328.

Cambridge and Seaford, 381.

Camden and Atlantic, 148.

Canada Atlantic, 68.

Canadian Pacific, 62, 70, 80.

Canada Southern, 65.

Cape Fear and Yadkin: N.C.,867; S.C, 378.

Cape Girardeau South Western, 273.

Carolina Central, 367.

Catasauqua and Fogelsville, 172.

Catskill and Mt. Cairo, 136

Central Iowa: 111., 220 ; la., 248.

Central Ontario, 63.

Central of N. J., 148, 144, 148, 149.

Central Ohio, 178.

Central Pacific, (see Southern Pacific):

Nov., 310; Cal., 819, 326; Ariz., 322.

Central R. R. of Georgia: S. C, 869 ; Qa.,

374, Ala., 382
Central R R of S. Carolina, 369.

Ceniial "veriiioul. Can., 6(^ Vt., 92.

Conn., 96 ; Mass., 116 ; N. Y., 186.

Central Washington, 265.

Charleston and Savannah: S. C, 869, Ga.,

374.

Charlotte, Columbia and Augusta: N. G.,

368; S. C, 370.

Chateaugay, 118.

Chatham Branch, 57.

Chattoroi, 399.

Cheraw and Chester, 870.

Cheraw and Darlington, 870.

Cheraw and Salisbury, 370.

Cheraw and Wadesboro, 368.

Cherokee R. R., 876.

I

il
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Chesapeake and Ohio: W. Va., 843, 355;
Va., 858, 869; Ky., 897, 851.

Chesapeake, Ohio and S. W.: Ky.,
fenn., 401.

898;

iT'^l

Mi:

m

Chesire, 91.

Chester and Lenoir: N. C, 868; S. C, 870.

Chicago and Alton : 111., 212; Mo., 271.

Chicago and Atlantic: 0., 179; Ind., 204.

Chicago and Canada Southern, 195.

Chicago and Eastern 111.: Ind., 204; 111.,

214.

Chicago and Evanston, 219.

Chicago and Grand Trunk : Mioh., 195 : Ind.,

206.

Chicago and Great Southern, 206.

Chicago and Iowa: III., 211, 219.

Chicago and Northwestern: Mich., 105, 197;
111., 214; Wis., 223; la., 237; Minn.,
247; Dak., 254.

Chicago and West Michigan, 194.

Chicago, Burlington and Kansas City: la.,

241 ; Mo , 272.

Chicago, Burlington and Quinoy : 111., 210

;

la., 240; Mo., 273,

Chicago, Kansas and Nebraska, 282.

Chicago, Milwaukee and St. Paul: III.,

216; Wis., 226; la., 234; Minn., 246,

249; Dak., 263.

Chicago, Rock Island and Pacific: 111.,

212; la., 239, 242; Mo., 270; Kan., 282.

tJhicago, St. Louis and New Orleans, 387.

Chicago, St. Louis and Pittsburgh: 0.,

179; Ind, 199.

Chicago, St. Paul, Minneapolis and Omaha:
Wis., 226; la., 242; Minn., 247; Dak.,

255; Neb., 296.

Cincinnati and Eastern, 179.

Cincinnati and Muskingum Valley, 179.

Cincinnati, Hamilton and Dayton, 179.

Cincinnati, Hamilton and Indianapolis : 0.,

179; Ind., 201.

Cincinnati, Indianapolis, St. Louis and Chi-

cago, 217.

Cincinnati, LaFayette and Chicago, 200.

Cincinnati, New Orleans and Texas Pacific

:

Miss., 388; La., 390; Ky., 398; Tenn.,

405.

Cincinnati, Richmond and Cliicago, 179.

Cincinnati, Richmond and Fort Wayne, 202.

Cincinnati, Van Wert and Michigan, 179.

Cincinnati, Wabash and Michigan, 203.

Clarksburg and Weston, 346.

Cleveland and Pittsburgh, 180.

Cleveland, Akron and Columbus, 180.

Cleveland, Columbus, Cincinnati and In-

dianapolis: 0., 179; Ind., 200.

Cleveland, Loraine and Wheeling, 180.

Cleveland, Youngstown and Pittsburgh, 181.

Coburg, Peterborough and Mamora, 66.

Columbia and Greenville, 370.

Columbia and Puget Sound, 265.

Columbus and Cincinnati Midland, 181.

I Columbus and Eastern, 181.

Columbus and Xenia, 181.

Columbus, Hocking Valley and Toledo, 181.
Concord and Portsmouth, 01.

Connecticut River: N. H., 91 ; Mass., 107.
Connoton Valley, 182.

Corning, Cowanesque and Antrim, 170.
Crown Point, 118.

Cumberland and Pennsylvania, 834.

Cumberland and Maurice River, 149.

Cumberland Valley, 170.
- T

Danbury and Norwalk, 95.

Danville, Mocksville and S. W., 868.

Danville, Olney and Ohio River, 220.
Dayton and Michigan, 182.

Dayton and Union, 182.

Delaware and Bound Brook, 144.

Delaware and Chesapeake, 331.

Delaware and Hudson Canal Co.: N. Y.,

116; Pa., 171.

Delaware, Lackawanna and Western : N. Y.,

120; N. J., 142; Pa., 160.

Delaware, Maryland and Virginia, 880.
Delaware River, 149.

Delaware Railway, 330.

Denver and Rio Grande : Col., 804* U., 818.
Denver, Texas and Gulf, 808.

Denver, Utah and Pacific, 308.

Des Moines and Fort Dodge, 242.
Des Moines, Osceola and Southern, 246.
Detroit and Eel River, 200.

Detroit, Grand Haven and Milw., 198.

Detroit, Hillsdale and Southwestern, 194.
Detroit, Lansing and Northern, 194.

Detroit, Mackinaw and Marquette, 197.

Dubuque and Dakota, 245.

Duluth, South Shore and Atlantic, 196, 197.

Dunkirk, Allegheny Valley and Pittsburgh

:

N. Y., 127 ; Pa., 167.

East Alabama and Cincinnati, 882.

East Broad Top, 170.

Eastern, 99.

Eastern Extension, 68.

Easton and Amboy, 144.

Eastern Kentucky, 399.

East Tennessee, Virginia and Georgia:
Ga., 374, 376; Ala., 381; Miss., 888;
Tenn., 403.

East Tennessee, Virginia and Georgia S.

W., 404.

East Tennessee and Western North Caro-
lina: N. C, 368; Tenn., 403.

Elberton Air Line, 377.

Elk River, (W. Va.,) 850.

Elmira, Cortland and Northern, 128.

Erie and Pittsburgh, 168.

Eureka and Palisade, 316.

Eureka Springs, 407.

Evansville and Terra Haute, 204.

Evansville, Owensboro and Nashville, 400.
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oledo, 181.

Ilass., 107.

,170.

84.

149.

68.

20.

.: N. Y.,

m: N.Y.,

i, 880.

U., 818.

1, 246.

198.

ern, 194.

,197.

196, 197.

tsburgh

:

leorgia

:

9., 888;

rgia S.

1 Caro-

B,400.

Fairmount, Morgantown and PittBburgh,
848.

Fitchburg: MasB, 105; N. Y., 185.

Flint and Pere Marquette, 198, 196.

Florida Central and Peninsular, 392.

Florida Southern, 893.

Florida, Johnstown and Gloversville, 130.

Fort Madison and Northwestern, 245.

Fort Wayne and Jackson, 202.

Fort Wayne, Miuicie and Cincinnati, 203.

Fort Worth and Denver City, 413.

Freehold and New York, 147.

Freeinont, Elkhorn and Missouri Valley

:

S. Dak., 260; Neb., 290, 313; Wy., 313.

Fulton Co., 220.

Galveston, Harrisburg and San Antonio:
La.. 391; Tex., 411.

Gauley River, (W. Va.)
Geneva, Ithnca and Sayra, 122.

Georgetown, 409.

Georgetown and L.ane8, 371.

Georgia Pacific, 383.

Georgia R, R., 875.

Gettysburg and Harrisburg, 166.

Gralton and Greenbrier. 346.

Grand Gulf and Fort Gibson, 389.

Grand Rapids and Indiana: Mich., 192;

Ind., 202.

Grand Rapids, Newaygo and L. S., 194.

Grand Southern, 57.

Grand Tower and Carbondale, 217.

Grand Trunk: Can., 68, 02, 65; N. H., 89;

Mich., 195, 197.

Green Bay, Winona and St. Paul, 229.

Green Pond Mine, 141.

Greenwich and Johnsonvillo, 135.

Greenwood, Laurens and Spartansburg, 373.

Gulf, Colorado and Santa Fe, 412.

Gulf, Western Texas and Pacific, 411.

Halifax and Scotland Neck, 367.

Hannibal and St. Joseph, 207.

Hanover Jc, Hanover and Gettysburg, 170.

Harrisburg and Potomac, 173.

Hartford and Connecticut Western : Conn.,

95; N. Y., 134.

Havana Rantoul and Eastern, 221.

Hot Springs, 4U0.

Housatonio: Conn., 95; Mass., 107.

Houston and Texas Central, 411.

Houston, East and West Texas, 413.

Huntingdon p.nd Broad Top, 170.

Illinois and St. Louis, 217.

Illinois Central: 111., 209, 221; la., 236;

Miss., 387; La., 390- Ky., 400; Tenn.,

402.

Illinois Midland, 217.

Indiana, Bloomington and Western: 0.,

182; Ind., 200, 205,207; 111,217.

Indiana, Illinois and Southern, 220.

Indiana, Illinois and Iowa, 221.
Indianapolis and St. Louis: Ind., 201:

III., 220.

Indianapolis, Cincinnati and LaFayette.
201.

Indianapolis, Decatur and Springfield, 217.
Intercolonial, 52.

International, 66.

International and Great Northern, 409.
Iowa Central, see Central Iowa.

Jacksonville and Atlantic, 394.

Jacksonville, St. Augustine and Halifax
River, 393.

Jacksonville Southeastern, 217, 220.

Jacksonville, Tampa and Key West, 394.
Jaraesville and Washington, 868,

Jefferson, Madison and Indianapolis, 201.

Kaaterskill, 186.

Kankakee and Seneca, 219.

Kansas City, Fort Scott and Memphis:
Mo., 273; Kan., 284; Ark., 407.

Kansas City, Wyandotte and N. W., 283.
Kansas City, St. Joseph and Council Bluffs

:

la., 242; Mo., 272.

Kentucky and South Atlantic, 400.
Kentucky Central, 399.

Kentucky Union, 399.

Kingston and Pembroke, 66.

Knox and Lincoln, 88.

Lackawanna and Pittsburgh, 130.

Lake Erie and Western: 0., 182; Ind.,

207; 111., 219.

Lake Shore and Michigan Southern : N. Y,,

128; Pa., 167; 0., 182; Mich., 191,

194; Ind., 198,202; 111., 217.

Laurens, 371.

Lawrence and S. W., 278.

Lehigh and Hudson River: N. Y., 130;
N. J., 145.

Lehigh and Lackawanna, 173.

Lehigh Valle": N. Y., 122; N. J., 144;
Pa., 101.

Ligonier Valley, 172.

Litchfield, Carrolton and Western, 220.

Little Kanawha River, 350.

Little Miami, 183.

Little Rock and Fort Smith, 406.

Long Island, 130.

Los Angeles and San Diego, 328.

Louisiana and Texas, 391.

Louisville and Great Southern, 378.

Louisville and Nashville: Ind., 204; 111.,

218; Ala., 378, 381; Miss., 389; La.,

890; Fla., 392; Ky., 396, 400; Tenn,
402.

Louisville, Evansville and St. Louis : Ind.,

203,206; 111., 219.

Louisville, New Albany and Chicago, 208,

205.
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Hi"-'

Ik'

Jflt:
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Louisville, Now Orleana and Texas: Miss.,

880; La , 801.

Maine Central: Me., 87, 89; N. H., 89.

Manchester and Laurence, 01.

Manchester and North Weare, 91.

Manitoba and N. W. of Canada, 77.

Manitoba Southwestern, 78.

Marietta and Cincinnati, 183.

Marietta, Pittsburgh and Cleveland, 183.

Marquette, Houghton and Ontonagon, 196.

I laryland Central, 335.

Meadville and Linesville, 172.

Memphis and Charleston, 380.

Memphis and Little Rook, 406.

Mexican, 416.

Mexican Central, 417.

Mexican National: Tex., 413; Mex., 420.

Michigan and Ohio, 196.

Michigan Central: N. Y., 129; Mich., 190,

195,197; Ind., 108; 111,217.

Midland North Carolina, 8G8.

Milton and Sutherlin, 3(38.

Milwaukee and Northern, 230.

Milwaukee, Lake Shore and Western, 230.

Minneapolis and St. Louis : la., 245 ; Minn.,
248.

Minneapolis, Sault Ste. Marie and Atlantic,

232.

Mississippi and Tennessee, 887.

Missouri, Iowa and Nebraska, 268.

Missouri, Kansas and Texas—now
Missouri Paciiio: Mo., 268; Kan., 278,279;

Neb., 296; La., 891; Ark., 406; L T.,

408; Tex., 418.

Mobile and Alabama Grand Trunk, 881.

Mobile and Girard, 381.

Mobile and Montgomery, 881.

Mobile and Ohio: Ala, 381; Miss., 887;
Ky., 400; Tenn., 4u2.

Monadnock, 91.

Monongahela River, 848.

Montana Central, 264.

Montgomery and Eufaula, 881.

Montgomery and Southern, 382.

Montour, 174.

Montpelier and Wells, 91.

Montrose, 162.

Morgan's Louisiana and Texas, 891.

Mount Alto, 173.

Nashville and Chattanooga, 880.

Nashville and Decatur, 880.

Nashville, Chattanooga and St. Louis, 403.

Natchez, Jackson and Columbus, 887.

Naugatuok, 95.

Nebraska: Kan., 284; Neb., 298.

Nevadah County, 824.

Newark and Delaware City, 829.

Newark and Patterson, 141.

Newark and New York, 148.

Kew Brunswick, 55. . ,

Newburg, Dutchess and Columbus, 184.
New Canaan, 95.

New Haven and North Hampton: Conn..
97; Mass., 106.

New Jersey and New York: N. Y., 127:
N. J, 141.

'

New Jersey Southern, 148.

New London Northern, 106.

New Orleans and Northeastern, 888.
New York and Greenwood Lake, 142.
New York and Long Branch, 147.

New York and Massachusetts, 184.

New York and New England : Conn., 96,
Mass., 103; N. Y., 185.

New York and Northern, 132.

New York Central and Hudson River, 110,
132.

New York, Chicago and St. Louis: N. Y.,
128; 0., 183; Ind., 206.

New York, Lake Erie and Western : N. Y.,

124; N. J., 141; Pa., 169.

New York, New Haven and Hartford:
Conn., 94, 95, 97; N. Y., 188.

New York, Ontario and Western, 123.

New York, Pennsylvania and Ohio: N. T-
125; Pa., 160; 0., 188.

New York, Philadelphia and Norfolk, 381.
New York, Pittsburgh and Chicago, 174.

New York, Rutland and Montreal, 133.

New York, Susquehanna and Western
N. Y., 130; N.J., 140; Pa., 173.

New York, Texas and Mexican, 411.
Norfolk and Western, 857.
Norfolk Southern, 368.

Northeastern, 371.

Northeastern of Georgia, 376.
Northern and Northwestern, 61.

Northern of Canada, 66.

Northern Central: N. Y., 121; Pa., 158;
Md., 332.

Northern of New Jiersey, 140.

Northern Pacific: Minn., 249, 258; Dak.,

255,258; Mon., 269; Id, 261; Wash.,
262.

Northern Pacific Coast, 826.

Northshore, 60.

Northwestern Ohio, 184.

Ogdensburg and Lake Champlain, 136.

Ohio and Mississippi: 0., 184; Ind., 202,

206; 111., 218.

Ohio Central: O., 184; W. Va., 846.

Ohio River, 846, 848.

Ohio Southern, 184.

Old Colony, 102. <.

Olympia and Chehalis Valley, 266. ,-
Orange Belt, 893.

Oregon and California, 816.

Oregon Central, 817.

Oregon Railway and Navigation Co. : Or.»

262,817; Wash., 266.

Oxford and Henderson, 368.
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888.

142.

7.

a.

Conn., 96,

liver, 110,

s: N. Y.,

n: N. Y.,

Hartford:

123.

lo: N.Y^

rfolk, 381.
go, 174.

1, 183.

Westem
173.

11.

Pa., 168;

•8; Dak.,

; Wash.,

186.

td., 202,

16.

.: Or.,

Paoiflo Coast, 828.

PainesTille and Youngstown, 186.

Passumpsio: Can., 62; Vt., 98.

Peaohbottom, 166.

Pennsylvania : N. J., 144 ; Pa., 162.

Pennsylvania and Delaware, 829.

Pennsylvania and N. Y, Canal Co., 122.

Pensaoola and Atlantic, 892.

Peoria, Decatur and Evansville, 216.
Perkiomen, 100.

Petersburg, 808.

Philadelphia and Atlantic City, 149.

Philadelphia and Baltimore Central, 832.

Philadelphia and Reading: N. J., 144; Pa.,

162.

Philadelphia, Newtown and New York, 178.

Philadelphia, Wilmington and Baltimore:
Pa., 106; Del., 329; Md., 832.

Piedmont Air Line. See Richmond and Dan-
ville.

Pittsburgh and Castle Shannon, 174.

Pittsburgh and Lake Erie, 174.

Pittsburgh ond Western : Pa., 175; 0., 185.

Pittsburgh, Chartiers and Youghiogheny,

Pittsburgh, Cincinnati and St. Louis : Pa.,

169; 0., 181, 183, 186; Ind., 199; W.
Va., 846.

Pittsburgh, Ft. Wayne and Chicago: Pa.,
• 108; 0., 186; Ind., 198; 111, 218.

Pittsburgh, McKeesport and Yough., 174.

Pomeroy and Newark, 155.

Port Huron and Northwestern, 196.

Portland and Ogdensburg, 89.

Portland and Rochester, 88.

Port Royal and Augusta, 871.

Prince Edward Island, 66.

Profile and Franconia Notch, 90.

Providence and Worcester: Conn., 96;
Mass , 104.

Paget Sound, 266.

Quebec and Lake St. John, 60.

Quebec Central, 61.

.Queen Anne's, Kent and Townsend, 831.

Quincy, Missouri and Pacific, 268.

Raleigh and Augusta, 866.

Raleigh and Gaston, 800.

Richmond and Allegheny, 869.

Biohmond and Danville (Piedmont Air
Line): Va., 356, 856, 858; N. C, 366;

*
S. C, 869; Ga., 375, 377.

Richmond, Fredericksburg and Potomac,
366.

Richmond, York River and Chesapeake,
867.

Rio Grande, 418.

Rochester and Lake Ontario, 129.

Rook Island and Mercer Co., 219.

Rock Island and Peoria, 218, 219.

Aooky Mt. of Montana, 262.

Rome R. R., 376.

Rome, Watertown
119.

and Ogdensburg, 118;

St. Croix and Penobscot, 97.

St. Joseph and Western, 296.

St. Louis, Alton and Terre Haute, 218.
St. Louis and Cairo, 218.

St. Louis and San Francisco: Mo., 271:
Kan., 277; Ark., 407.

St. Louis and Southeastern, 204.

St. Louis Coal, 210.

St. Louis, Creve Coeur and St. Charles, 273.
St. Louis, Des Moines and Northern, 246.
St. Louis, Hannibal and Keokuk, 278.
St. Louis, Iron Mt. and Southern: Mo.,

209, Ark., 407.

St. Louis, Keokuk and Northwestern: la.,

246; Mo. 272.

St. Louis, Salem and Little Rook, 272.
St. Louis, Vandalia, Terra Haute and

Indianapolis: Ind., 201; 111., 219.
St. Paul and Duluth, 248.

St Paul, Minneapolis and Manitoba:
Minn., 260; Dak., 264, 250 ; Mon.,264.

St. Paul, Stillwater and Taylor's Falls, 261.
Sacramento and Placerville, 326.

Sandusky, M msfield and Newark, 185.

Saginaw Valley and St. Louis, 195.

Sandy River, 97.

Sanford and Indian River, 894.

San Francisco and Northern Pacific, 824.
San Pete Valley, 316.

Saratoga and Champlain, 91.

Savannah and Memphis, 882.

Savannah, Florida and Western, 394.

Savannah, Griffin and N. Alabama, 376.

Scioto Valley, 185.

Seabord and Roanoke: Va., 357; N. C,
308.

Seattle, Lake Shore and Eastern, 266.

Selma and Gulf, 381.

Selma, Marion and Memphis, 382.

Selma, Rome and Dalton: Ga., 376; Ala,
879.

Sharpsville, 174.

Shenandoah Valley, 361.

Shenango and Allegheny, 108.

Shepang, 95.

Silver Springs, Ocala and Gulf, 394.

Sioux City and Pacific: la., 242; Neb.,

296; Wy., 313.

Skaneateles, 116.

Somerset, 88.

South and North Alabama, 878.

South Carolina, 872.

Southeastern, 02.

Southern Pacific (see also Central Pacific'*,

;

Or., 310, 317; Cal., 320, 325, 82«*;

Ariz., 322; N. M., 323; La., 891;
Tex., 411.

South Florida, 394.
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Sonth Pacific Coast, 827.

!!^partan8burg, Union and Columbia, 872.

Spokane and Palonae, 2C5.

State Line and Sullivan, 162.

Staten Island, 137.

Stockton, Viaalia and Copperopills, 826.

Stonington and Providence, 9G.

Straitsville, Somerset and Newark, 178.

Stony Clove and Catskill, 186.

Syracuse, Geneva and Coming, 122.

Syracuse, Ontario and N. Y., 127.

Tavares, Apopka and Gulf, 894.

Tennessee Coal and Iron, 404.

Terra Haute and Indianapolis, 207.

Texas and Pacific, 410.

Texas and St. Louis: Mo., 273: Ark.. 407;
Tex., 418.

Tionesta Valley, 174.

Toledo, Ann Arbor and Grand Trunk, 197.

Toledo, Canada Southern and Detroit, 195.

Toledo, Cincinnati and St. Louis: 0., 186;

111., 220.

Toledo, Peoria and Western, 219.

Tom's River a.nA Waretown, 148.

Tonawanda Valley and Cuba, 129.

Tuckertown, 148.

Troy and Boston, 185.

Troy and Schenectady, 115.

Ulster and Delaware, 130.

Union Pacific: Kan., 274; Neb., 295;

301; Wy.,"810; Ut., 310; Id.,

Mon., 812.

'

University, 368.

Utah and Nevada, 314.

Utah Central, 314.

Utica and Black River, 118.

Valley, 186.

Vioksburj^ and Brunswick, 882.

V>ginia and Truckeo. 315.

Virginia Midland, 365

Col.,

811;

Wabash, Chester and Western, 217.
Wabash (Wabash, St. Louis and Pacifie\<>>c^'

O., 186; Ind., 200, 208: 111., 214; iL
241; Mo., 267.

Washington City, Va. Midland and Great
Southern, 855.

Washington, Ohio and Western, 858.
Waterloo and Magog, 56.

Waynesburg and Washington, 176.
Western and Atlantic, 876.

Wflstern Counties, 57.
'

Western Maryland: Pa., 170; Md., 888.
Western N. Y. and Pennsylvania: N. Y.,

129; Pa., 166.

Western North Carolina, 866.

Western of Alabama, 380.

Western of Florida, 394.

West Jersey, 149
Weston and Buckhannon, 846.

West Shore: N. Y., 130; N. J., 140.
West Virginia Central, 347, 849.

West Virginia and Pittsburgh, 848.
Wheeling and Lake Erie, 187.

Whitfield and Jefferson, 91.

Wicomico and Pocomoke, 331.

Williamsport and North Branch, 172.

Wilmington and Northern : Pa., 166 ; DeL,
331.

Wilmington and Weldon, 867, 868.

Wilmington and Western, 331.

Wilmington, Columbia and Augusta : N. C.»

367; S. C, 378.

Wiuds^^r and Annapolis, 54.

V/isco sin Central, 231.

Wiscoasin, Iowa and Nebraska, 245.

Woodstock, 93. *

Worcester, Nashua and Rochester : N. H.,

91 ; Mass., 105.

York and Peachbottom, 173.

Youghiogheny, 1 75. '^ •
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